
b- qll 

C~-:2. 

qLf I ooCZ~O 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

l l'RoPERry OF o~~~ on . 
DEP/l. :::"'ME'I·-·Uc-L ~-:.:, .!' 'tiJA.t=:Em;GTON' 

..... ..~.! • 1 ..... •·'Ire 
- • ~-~- GY LIBI\iU'\Y 

SEQUIM-DUNGENESS 
GROUNDWATER QUALITY STUDY 

FINAL REPORT- OCTOBER 30, 1991 
(WITH APPENDICES) 

by 
Anne Soule 

Clallam County Department of Community Development 
Division of Water Quality 

223 East Fourth Street, Port Angeles, WA 98362 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SEQUIM·DUNGENESS 

GROUNDWATER QUALITY STUDY 

Final Report 

October 30, 1991 

for 

Washington State Department of Ecology 
Water Quality Financial Assistance Programs 

Olympia, W A 98504 
Bill Hashim, Project Manager 

by 

Ann Soule 
Clallam County Department of Community Development 

Division of Water Quality 
223 East Fourth Street 

Port Angeles, W A 98362 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE OF CONTENTS 

Background and History ... ::· .................................................................................•.. 1 

Task 1 Report: Groundwater Quality Determination .........................••.......••......... 4 

Task 2 Report: Geologically Sensitive Area Designation ................••........•.•...... 12 

Task 3 Report: Nitrate Loading Model Development. ...............................••........ 16 
Other Tasks ............................................................................................................ 17 

Synthesis and Recommendations ....................................................•.................. 19 

APPENDICES 

A Quality Assurance Plan 

B Public Participation Plan 

C Groundwater Committee Members and Affiliations 

D Groundwater Committee Meeting Minutes 

E Ground Water Characterization Report 

F Recommendations for Groundwater Data Collection 

G Hydrogeologic Sensitive Area Criteria and Rationale 

H Recharge Potential Mapping Criteria and Rationale 

Management Programs Relating to Ground Water Quality andjor Quantity 

J Nitrate Loading Model Documentation 

K Review and Recommendations for Parkwood Monitoring Program 

L Evaluation of On-Site System Standards 

M Predictive Tool for Groundwater Contamination Potential 

N Evaluation of a Groundwater Data Management System 

0 Stormwater Infiltration System Recommendations 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Background and History 

The Sequim-Dungeness Groundwater Quality Study began in May 1990 funded jointly 
by Clallam County and the Washjngton State Department of Ecology (Ecology) Centennial 
Clean Water grant program. The project was proposed and initiated by Clallam County for 
the purpose of investigating possible groundwater quality degradation and its possible 
association with land use changes in the Sequim-Dungeness area. Over the past 50 years the 
dominant industry in the area, dairy farming, has declined substantially, and residential 
development has taken place on land that until recently supported cows. This type of change 
in rural land use is usually accompanied by increased release of non-point source pollution to 
surface and subsurface waters because of increased runoff and improperly treated septic 
system effluent. In addition, new and continuing farming operations (mostly, but not 
exclusively, dairy) produce other types of non-point pollution. 

The project was designed to assess the quality of regional groundwater (the uppermost 
aquifer in particular), and develop tools which could be used by the county to regulate 
potentially contaminating activities. At the minimum, specific products required by the grant 
contract include a report on the groundwater quality status with respect to nitrates and priority 
pollutants, a map designating a "geologically sensitive area" (where groundwater is susceptible 
to contamination), and an appropriate nitrate loading model. This section summarizes the 
history of the project's management. The remainder of the Final Report discusses the three 
primary grant tasks, and there is a section at the end devoted to "other" tasks, which discusses 
several items added to the original list during the course of the project. 

Groundwater Quality Monitoring 

The first task of the first project manager, Jim LeGalley, was preparation for sampling 
area wells. His Quality Assurance Plan (Appendix A), approved by Ecology in September 
1990, included a schedule for sampling the well network as well as procedures for collection, 
transport, and analysis of all samples. Wells were chosen based on the availability of 1980 
nitrate data, depth (since the focus of the project was the unconfined aquifer, wells shallower 
than 100' were preferred), and the accessibility of the owner. Samples from thirty-two wells 
were collected in both August and September and analyzed for nitrates and bacteria; samples 
from five additional wells were collected in September and analyzed for total petroleum 
hydrocarbons. Working with the Departments of Ecology and Health, a complete and 
continuously updated well log inventory of the entire area is now being maintained in binders 
at the water quality office. 

In January 1991 Ann Soule took over the project where LeGalley left off after his 
departure in October 1990. One of her first objectives was continuation of the groundwater 
quality monitoring he had begun, so in early March 1991 samples were collected from the well 
network LeGalley established. Well depth, location and water quality data were entered into a 
spreadsheet to facilitate data management. A thorough discussion of the results of all 
sampling events may be found in the next chapter. 
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Public Participation 

To guarantee public partiyipation in the grant work, LeGalley wrote a Public 
Involvement Plan (Appendix B) which was accepted by Ecology in June 1990. The plan 
outlined the process for creating a citizen advisory committee representing several professional 
and public interests. LeGalley intended to identify the group in late June- early July, after a 
community meeting at which this project and the Dungeness Watershed project was 
introduced. At the meeting it was proposed that public participation committees for the two 
projects be merged. Because of the time schedule for the Watershed project, the board
member education process was expected to begin in late December. In fact, the Water Quality 
staff (brought together in November) decided to form four "working" committees to handle 
specific issues for the watershed, one being groundwater. These committees were designated 
in April1991; Appendix C includes a list of Groundwater Committee members and their 
affiliations. 

The postponed establishment of the Groundwater Committee resulted in accelerated 
public input, but also provided some additional benefits. The committee became a cohesive 
unit which has a clear idea of their purpose, goals, and methods for achieving those goals. 
Members contributed enormously in a short period of time to the completion of specific tasks 
for this project, and to the quality of the overall content of this report. (There were extensive 
review comments from the committee on the first proposed geologically sensitive area and on 
the drafts leading to this Final Report and Recommendations. These comments are available 
upon request.) The indirect benefit to the groundwater resource resulting from the committee 
members' involvement in this study is invaluable. The committee's postponed start resulted in 
hurried conditions for the initial tasks before it. In the rush to accomplish grant requirements, 
their goals, ground rules, and general project objectives were incompletely addressed for 
several meetings, causing some confusion and uncertainty among members as to their overall 
long-term purpose. At the June 12, 1991 meeting, however, the committee reaffirmed its goals, 
discussed the sensitive area designation, and prepared to continue into further phases of the 
groundwater issues of the area. Appendix D contains the minutes from all Groundwater 
Committee meetings held during the project period. In addition, a significant groundwater 
library has been established in the water quality office, for the use of the committee and public 
as well as the staff. This library will be kept current as staff time and budgets allow. 

Consultants' Involvement 

There are several elements of this study which were given to consultants to address. 
Progress was monitored on the contracted projects and the data, documents, maps, etc. were 
coordinated to fulfill each task. The River Basin Team supplied some information specifically 
pertaining to development of the nitrate loading model and the predictive tool. An intern and 
county Environmental Health staff researched files to assist the summarization of septic 
system age and density for sections in the study area; the consultant utilized this information in 
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the predictive tool for groundwater contamination potential from on-site systems. Well logs 
were compiled from which the consultant created geologic cross sections. 

Consultants were generally quite helpful responding to questions directly or indirectly 
related to their contracted tasks.'. Consultants produced several products for the study which 
will prove advantageous to the county in its decision-making. Several of these products are 
contained in the chapter on "Other Tasks." Future groundwater work in the county will include 
further review and application of the information and ideas presented in them. It was 
unfortunate that the limitations of this project did not accommodate our interest in 
considering these at this time. 
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Task 1 Report: Groundwater Quality Determination 

The purpose of this task was to assess the current groundwater quality for the Sequim
Dungeness area, concentrating OJ) the water table aquifer, and focusing on nitrates, EPA's 
priority pollutants, and total co!iiorm bacteria. The results of these analyses are summarized 
in Table 1. (Note that the wells and associated data are listed in order of decreasing nitrate 
concentration (1990-91 data). Also, "depth" refers to well depth from the ground surface.) 
Following is a discussion on each parameter of the data, source identification (where possible), 
potential health risks from elevated levels, and recommendations for further actions. 

Nitrates 

In 1980, nitrate information collected by Brian Drost of the USGS indicated that 
nitrate concentrations in certain areas were elevated above natural levels. This nitrate data is 
the focus of discussion in the DSHS Carlsborg Groundwater Study of 1982. County staff 
designed the sampling plan for this project and selected wells which had relatively elevated 
nitrate levels in 1980 (at that time the maximum was 2.5 mg/L), and a handful from outlying 
areas which, in 1980, had nitrate levels less than 0.5 mg/L. Thirty-six wells were sampled in 
August and September of 1990, and in March of 1991, following the Quality Assurance/Quality 
Control (QA(QC) sampling plan approved by Ecology in 1990. Information was collected 
from all well owners on historical land use, noticable changes in water quality or quantity, 
septic problems, fertilizer use, location and use of irrigation ditches, and previous ownership. 
Letters of appreciation containing current nitrate and bacteriological data were mailed to all 
participants. Discussions regarding the local hydrogeology, water quality, and health 
implications of nitrates were held with participants whose wells exhibited concentrations at or 
near the maximum contaminant level (MCL) of 10 mg/L. 

Figure 1 shows the location of each well in our network, its depth, the average 1990-91 
nitrate level, and the 1980 nitrate level (where available). An initial analysis of the data reveals 
very little interpretable patterns or overall trends. For example, while the nitrate level in most 
wells increased over the past decade, it actually decreased in 31% of the 29 wells sampled in 
both 1980 and 1990-91. In 22 of 29 wells (76%) the nitrate level changed (up or down) less 
than 1.5 mg/L in the past decade; in nine of these the level changed less than 0.3 mg/L. In five 
of 29 wells the nitrate level increased between 1.5 and 3.2 mg/L. Finally, in 2 of 29 wells the 
nitrate level increased greatly: 5.9 and 8.1 mg/L increase in the past decade. 

The bottom of Table 1 shows that the average of all wells sampled in both 1980 and 
1990-91 (n=29) is about 2.4 mg/L, compared to the historical average for those wells of about 
1.3 mg/L. Note that when the two wells with the highest increase are omitted from calculating 
the average (n=27), the current average drops to 1.9 mg/L, only 0.6 mg/L greater than a 
decade ago. This analysis suggests that the two wells with greatest increases are anomalous. In 
other words, the change in their concentration differs substantially from the rest of the group. 
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WELL NO. DEPTH 

30-4-4L"4" ? 
30-4-5J2 111 

30-3-17M? ? 

30-4-4L2 56 

30-3-2081 23 

30-4-2181 38 

30-3-20C2 36 

30-3-17F1 32 

30-4-5J1 117 

30-4-21G3 54 

30-3-18F3 38 

30-3-18M? ? 

30-3-20E1 71 

30-4-15G3 55 

30-3-18R3 85 

30-4-23F3 35.5 

30-3-5H2 31 

30-3-7M1 42.5 

30-4-1002 82 

30-4-17P1 66 

30-3-1901 49 

30-4-8J1 56 

3D-4-14M3 ? 

30-3-7A1 32 

30-4-23E2 37 

30-4-25G1 72 

30-4-2503 79.5 

30-4-10H1 38 

30-4-2504 86 

30-4-24G2 79 

30-3-18E6 35-40 

30-4-1781 91 

30-4-13J4 45 

30-4-16C? 72 

30-4-16C2 47 

30-3-31A1 48 
30-4-9C1 70 

30-4-9K1 22 or90 

AVERAGE, lor wells 

sampled in '80 & '90: 

Omitting highest two: 

TABLE 1. 1990/91 GROUNDWATER DATA SUMMARY 

NITRATES (mgfl) TPH (mgjL) Total Coliform Fee. Col. 

Av. 90/91 (n) 1980 '9/90 '8/90 '9/90 '3/91 '3/91 Treatment? 

10.80 3 0 

10.28 3 2.2 0 0 

7.483 3' TNTC TNTC 0 0 Yes; 10/90 

6.977 3 1.1 0 0 

4.44 3 1.9 <1.0 124 TNTC 0 o Yes; Fall '90 

3.887 3 0.72 0 0 

3.66 3 1.5 <1.0 0 0 

3.597 3 1.6 0 0 

3.553 3 0.87 0 0 

3.543 3 2.5 0 0 

3.227 3 1.9 <1.0 TNTC TNTC 26 o No 

2.817 3 0 0 

2.697 3 1.2 1.45 0 1 

2.36 3 1.3 2 0 0 0 No 

2.23 2 <1.0 0 

2.177 3 0.88 <1.0 0 11 0 o No 

1.817 3 0.98 0 0 

1.817 3 2.3 0 0 

1.703 3 1.0 0 1 0 0 No 

1.637 3 0.96 21 0 0 o Leak fixed 9/90 
1.605 2 1.5 <1.0 0 TNTC Yes 

1.52 3 2.5 0 88 0 o No 

1.357 3 1.2 0 0 

1.181 3 1.6 0 0 

1.18 3 <1.0 0 3 0 0 No 

1.13 3 1.2 0 0 

1.033 3 0.98 0 0 

1.006 3 1.3 0 0 

0.999 2 0 

0.987 3 1.5 0 0 
0.915 3 1.0 0 0 

0.782 3 0.45 0 0 

0.177 3 1.1 0 0 
0.12 1 

0.06 2 0.01 0 

0.055 2 <1.0 0 
0.055 2 1 0 o No 
0.055 2 0.06 TNTC 0 0 No 

2.385 29 1.287 

1.923 27 1.26 

90-91 OAT .XLS 
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Figure 2 shows the current data against lines of equal concentration (nitrate contours) 
drawn for the 1982 DSHS study (the contours were based on nitrate data collected by USGS in 
1980). Brian Drost, the hydrogeologist who collected this data, emphasizes that contours 
drawn from such limited data should be viewed with skepticism (personal contact 1/91 ); the 
contours in Figure 2 were included only for reference - they indicate areas of relatively high 
nitrate levels from 1980. The wells which currently have the highest levels are in or near areas 
of relatively high nitrate concentration from a decade ago. However, there are also wells which 
currently exhibit relatively low levels that are located in areas which had relatively high levels 
in the past. Note that the few wells recently sampled outside the historically high areas 
currently have very low or undetectable levels of nitrates. This may indicate that historically 
low areas remain low, however, the current data is not sufficient to make this conclusion. 

Wells in two distinct areas exhibit anomalously high nitrate levels and, as shown in 
Figure 2, are underlain by coarse soils. In fact, 13 of the 16 wells with nitrate levels greater 
than 2.0 mg/L are located in areas with "excessively drained" soils. These soils might be a 
factor leading to elevated nitrate levels since they typically afford the least resistance to the 
downward migration of contaminants. However, Figure 2 shows that the presence of well
drained soils do not always indicate higher levels, and higher levels do not always correlate to a 
particular soil type. Soil conditions, apparently, are not the only factor affecting the fate of 
nitrates in groundwater. 

As stated in the consultant's "Ground Water Characterization Study" (Appendix E), 
"insufficient information is available regarding the elevated groundwater nitrate levels to 
support formal conclusions concerning the source( s ). " The consultants drew preliminary 
conclusions based on geologic and land use conditions in the area, the chemical properties of 
nitrate, and the circumstances regarding similar contamination incidents in other parts of the 
state and country: 

1. The elevated nitrogen levels identified through the groundwater monitoring program 
could be the result of : 

a) poorly constructed wells located in close proximity to a nitrogen source such 
as a barn or a cesspool. Poorly constructed wells include those that are 
improperly or poorly protected by a cover, lack adequate casings, lack adequate 
sanitary seals, or are improperly located. 

b) regionalized nitrate contamination associated with multiple non-point 
sources. It is likely that on-site sewage systems, livestock, waste, and fertilizer 
practices (residential, commercial, and agricultural) all contribute to the 
contamination. However, the dominant source may vary from area to area 
depending on the nature of local land use. 

c) a combination ofthe above. 
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2. The presence of nitrate indicates a possiblity that other mobile contaminants 
(pesticides, chlorides, viruses, and some volatile organics) could be present in well 
water in areas with agricultural, commercial, institutional, and industrial land uses. 

It is important to note th'at certain surficial conditions, such as soil conditions, render 
some areas particularly susceptible to contamination from land activities. Contamination 
entering the groundwater system from these areas may travel downward, but it may also travel 
laterally, and be detected downgradient in an area where surficial conditions are relatively 
impermeable. Data from this study indicate that neither surficial conditions nor well depth 
adequately explain relatively high nitrate concentrations in some areas. Apparently, complex 
subsurface hydraulic pathways are responsible for transporting contamination from either 
surface or subsurface sources. Identification of these pathways by investigating the 
hydrostratigraphy of certain areas should be included in any future evaluations of potential 
sources of nitrates. 

Nitrates cause health problems for infants under 6 months who consume water with 
nitrate concentrations in excess of 10 mg/L. Their digestive systems are not capable of 
processing certain nitrogen compounds which, in turn, results in an oxygen deficiency in the 
infant's blood and a condition called methemoglobinemia. The condition is reversible, 
however, it can be fatal if not treated soon enough. As mentioned before, owners of wells with 
a nitrate level at or near 10 mg/L were notified of their situation and possible health 
implications. 

The possible presence of other mobile contaminants is an additional and potentially 
more serious health concern for areas with elevated nitrate levels. For this reason, water from 
wells in these areas should be analyzed for additional parameters associated with drainfield 
effluent and synthetic and manure fertilizers. A focused investigation into the areas with 
elevated nitrate concentrations would involve adding wells in these areas to the current 
network; measuring water levels and sampling for a more comprehensive list of contaminants 
in those wells; examining the vicinity for land uses, septic age and density, irrigation ditches, 
and proper well construction; and evaluating area well logs to get a good picture of the 
subsurface geology and water table. 

There are many portions of the study area not covered by the well network designed 
for this project. Wells from these areas should be added to the network and sampled for at 
least one year. If nitrates are undetected, then sampling of outlying wells may be discontinued. 
Appendix F, "Recommendations for Groundwater Data Collection," proposes a method for 
selecting additional wells for the network and a sampling plan specifying which parameters 
should be sampled and the schedule for each. 

Total Petroleum Hydrocarbons 

County staff intended to estimate the impact to groundwater of non-point pollution 
from stormwater runoff. While the Ecology grant specifies that priority pollutants were to be 
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measured, the Quality Assurance plan approved by Ecology (Appendix A) specifies that a less 
expensive analysis for Total Petroleum Hydrocarbons (TPH) would be substituted. Samples 
were collected on dry days in September 1990 from shallow wells downgradient from WSDOT 
drywells and catchbasins along Highway 101 and Kitchen-Dick Lane, as well as from control 
sites distant from any roads. If elevated levels of hydrocarbons were found, selected priority 
pollutant scans would be conducted to identify the nature and scope of organic chemical 
contamination. 

Results of the TPH analysis were mostly undetectable, though one sample had 1.45 
mg/L TPH. The method of TPH analysis used (EPA Method 418.1) does not distinguish 
between individual hydrocarbons, so the well water ought to be reanalyzed to more closely 
specify the organic compounds present in the water. The consultant recommends EPA 
Method 8015M for TPHs and BTEX for benzene, toluene, ethylbenzene, and xylene, which 
would indicate whether these concentrations exceed cleanup levels (of 1.0 mg/L) in this well. 
(See Appendix E: Section 3.2 of the "Ground Water Characterization Study") 

A future effort might focus on wells located in permeable soils and geology which are 
near different types of drywells and underground storage tanks. Sampling for organic 
compounds should be conducted in both wet and dry seasons, as the mobility of these 
compounds may be influenced by the quantity of recharge and depth of the water table. 

Coliform Bacteria 

Elevated nitrate levels often indicate that contamination from animal (including 
human) waste is occuring. Tests for total coliform bacteria were conducted at the same time as 
the nitrate tests, intending that bacteriological data would assist the identification of sources of 
nitrate contamination. Instead, there was very little correlation between high nitrates and high 
coliforms, indicating that the two contaminants may have different sources. In addition, the 
owners who performed bleach treatments on wells with coliforms succeeded in eliminating the 
bacteria. This suggests that the problem was restricted to the individual system, and was not a 
condition of the aquifer itself. 

An interesting aspect of the bacteria data is the near-disappearance of all coliforms by 
March 1991 (see Table 1). In March, bacteria samples were collected only for those wells with 
counts the previous summer. Many of the well owners had treated their systems, in which case 
the "disappearance" of bacteria is more or less expected. However, several systems had not 
been treated, yet the result was the same: either the coliform count was zero or it was 
substantially lower. Belle Fuchs of the Washington Dept. of Health reviewed the bacteria data 
and mentioned that dry to wet transitional weather often incurs changes, as bacteria counts are 
expected to rise with rainfall. She recommends collecting rainfall data and comparing it to 
bacteria data, collecting turbidity measurements in the future along with bacteria counts, 
testing a subset of wells on a monthly basis to assess seasonal variation, and carefully 
documenting conditions at the well site. It was also noted that the surprising change may be 
related to the different samplers. 
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After each sampling, all well owners with coliform in their water were informed of the 
results, health implications, and methods of treatment. In many cases the owner treated their 
system right away, but several never treated for various reasons. After seeing the results of the 
March analyses most owners that had not yet treated probably will not bother, though it was 
explained that they should perio<:iically test their water for bacteria, since it may reoccur. 
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Task 2 Report: Geologically Sensitive Area Designation 

The Groundwater Committee 

The grant requires that designation of a geologically sensitive area include full public 
participation. In fact, this task was the first order of business for the "citizen advisory board" 
(known as the Groundwater Committee; see Background and History chapter). Because of 
the limited amount of time in which the group had to fulfill this grant requirement, a tight 
schedule was observed and, at the committee's first meeting, as much baseline information as 
possible was provided. The consultant summarized some existing information in the Ground 
Water Characterization Study (Appendix E), and described the hydrostratigraphy of the study 
area using three geologic cross sections included in the report. Information about local soil 
units and the relationship between soil texture and treatment of on-site septic system effluent 
was presented. A map which the River Basin Team provided was extremely useful for this 
because soil units are coded by hydrologic soil group. Finally, the committee was presented 
with an overlay for the soils map showing current nitrate levels (similar to Figure 2). The 
committee discussed the limitations of the current nitrate data for interpretation to the 
broader region as well as the health implications of excessive nitrates in drinking water. The 
committee reviewed the immediate and urgent project goals, as well as the longer term 
function of the committee in the context of watershed planning and potential future 
groundwater studies. 

First Proposed Designation 

The grant requires that an area be delineated where the unconfined aquifer is sensitive 
to contamination because of geologic and other conditions. The consultant proposed a two
tiered approach for designating a "geologically sensitive area" for the unconfined aquifer (see 
Appendix G, Hydrogeologic Sensitive Area Designation Proposed Criteria and Rationale). 
The first level involved assessing the recharge potential for the entire study area (i.e., defining 
"susceptible" areas), and the next level involved overlaying land use criteria to relatively 
susceptible areas and defining areas which would then be viewed as ''vulnerable" because of 
human activities. The first level, therefore, would identify physical sensitivity and the second 
would identify risk areas. The Groundwater Committee felt strongly that physical criteria 
alone should be used to identify "geologically sensitive" areas, and that a separate list of 
potential threats from human activities should be generated for when management issues are 
addressed. 

During the month of May the committee reviewed the proposed physical criteria (see 
Appendix H, Recharge Potential Mapping Criteria and Rationale) and the consultant 
developed the individual criteria maps and the composite map. They presented the maps at a 
committee meeting and the committee set numerical ranges for high, moderate, and low 
sensitivity. The consultant proceeded to create a final map showing the three ranges (see 
Figure 3). 
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On June 12th the Groundwater Committee met to discuss members' comments on the 
proposed Geologic Sensitivity designation as written in a June 5, 1991 draft of this Final 
Report. A subcommittee charged with synthesizing the review comments reported that the 
concerns of many members were serious enough that the proposed designation could not be 
supported. (See Appendix I, Geologically Sensitive Areas - Proposal I, for all documentation 
surrounding this decision. The Appendix contains the review draft of the proposal and all 
comments submitted by the committee.) The explanations offered by the committee at the 
meeting include: 

1. The presently identified criteria, expressed in the map showing sensitivity ranges, 
show insufficient correlation with current nitrate data and known distribution of nitrate 
contamination in the groundwater. This raised the question whether the map, or the 
criteria used to create it, adequately or accurately delineates sensitive areas. 

2. There is insufficient data to support the criteria. In particular, subsurface geologic 
formations are not considered in the criteria, resulting in little explanation for the 
interrelation of confined and unconfined aquifers. This is a particular concern because 
the focus of designating geologically sensitive areas was to protect the unconfined, 
''water table" aquifer, but its depth and location have not been adequately determined. 

Actual Designation 

The committee recognizes the non-renewable character of groundwater quality. Once 
contaminated, it is very difficult and costly to remedy groundwater problems. Because of this, 
it is important to prevent contamination if at all possible. The Groundwater Committee now 
recommends designating, with interim status, the entire study area as "geologically sensitive." 
This designation is intended to "flag" the general susceptibility of the entire study area to 
groundwater contamination. The needed note of caution may be incorporated into codes 
without definition of specific management and policy implications of the term. A sub
committee will be formed at the next Groundwater Committee meeting for the purpose of 
examining the county on-site sewage code and the possible application of this designation to it. 
This sub-committee will develop proposed amendments to the code for approval by the 
Clallam County Board of Health. 

Groundwater Management 

As mentioned above, a sub-committee will address the immediate management 
applications of the geologically sensitive area designation in the county on-site sewage code. 
As a whole, the Groundwater Committee recognizes that a more comprehensive management 
strategy is desirable for long-term protection of the resource. In fact, the goal statement of the 
Committee reads: "To protect groundwater quality and quantity for present and future 
inhabitants." One of the methods intended to achieve this goal reads: 
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"Develop a combined groundwater quality and quantity management strategy which 
may include some or all of the following: 

ordinances and/ or regulations 
tax districts 
grant funding 
interaction and coordination with some or all of the following: 

Dungeness Watershed Management Committee 
Clallam Co. Divisions of Water Quality, Environmental Health, 

and Planning 
Clallam Co. Public Utility District 
State Departments of Ecology and Health 
Federal Environmental Protection Agency 
Others" 

The first effort toward achievement of the committee's goal will be the formation of a 
second sub-committee to investigate groundwater quality and/or quantity management 
alternatives. The committee has read a document written for Clallam County by consultants, 
called "Management Programs Relating to Ground Water Quality and/or Quantity" (Appendix 
J). There were no strong opinions for or against any programs listed in the document, 
however, a need was expressed for further information; it is anticipated that those interested in 
further investigating management options will participate on the sub-committee. 

The grant requires an assessment of "the usability of Chapter 36.36 RCW, Aquifer 
Protection Areas, for the creation and protection of Sequim-Dungeness aquifer as a county 
geologically sensitive area." The committee had no particular attraction to this program, and 
was encouraged to thoroughly consider this code (including recent amendments) and specificly 
compare it with Chapter 173-100 WAC (Ground Water Management Areas and Programs) 
and Section 197-11-908 WAC (re: Environmentally Sensitive Areas). 

Creation of an Aquifer Protection Area has the advantage that, because it is tax
supported, funding is certain for activities such as monitoring groundwater and on-site septic 
systems, and public education. Unfortunately, there are no guidelines for delineation of the 
boundary of such an area, and there is some risk in investing time into a ballot proposition. 
Sequirn-Dungeness residents are certainly aware of the need for protecting the quality of their 
drinking water, but a tax proposal would determine the level to which they are ready to pay for 
that protection. 

There seems to be close similarity between the designation and provisions for an 
"Environmentally Sensitive Area" and the intent and potential application of the geologically 
sensitive area which we have designated. On p. 7 of the report "Management Programs ... " 
(Appendix J) the consultant states "an Environmentally Sensitive Area designation may 
provide several important benefits for an area of ground water vulnerability. It would assist in 
raising the level of awareness of both the public and governmental agencies regarding the 
sensitivity of the aquifer system to contamination from overlying land-use activities. 
Additionally, the Clallam County Commissioners could adopt a ground water policy 
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framework concerning land and water-use activities that potentially affect the viability of an 
aquifer that has been declared to be environmentally sensitive." 

Task 3 Report: Nitrate Loading Model Development 

Refer to Appendix K, Nitrate Loading Model Documentation, for all materials 
pertaining to this task. 
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Other Tasks 

a) Review and Recommendatio~~ for Parl•wood 
Monitoring Program (Appendix K) 

This document discusses an existng groundwater monitoring program designed to 
detect groundwater impacts of community on-site systems used at Parkwood Adult 
Community. The consultant recommends numerous improvements to the current program 
which should increase the likelihood of detection of contamination. 

b) Evaluation of the Environmental Health Division On-Site 
System Standards (Appendix L) 

This document includes a summary and comparison of state and county sewage 
regulations, a review of the 1988 on-site program audit by DOH, a review of the impacts of 
Chapter 173-200 WAC (groundwater quality standards) on on-site system use, and conclusions 
and recommendations for improvement of the program. One of the consultant's 
recommendations is to develop specific regulations for on-site system use in geologically 
sensitive areas. 

c) Predictive Tool for Groundwater Contamination Potential 
Associated with On-Site Systems (Appendix M) 

This document contains the conceptual design and narrative for a predictive tool to be 
used to identify areas where the risk of nitrate contamination of groundwater associated with 
on-system use would be greatest. It is also intended to assess the potential for other 
contaminants associated with on-site systems to reach groundwater, and identify other land use 
activities that should be factored into a predictive tool. 

d) Evaluation of a Groundwater Data Management System 
for Clallam County (Appendix N) 

This document recommends a data management system which will be an efficient data 
management tool, facilitate data analysis, and meet data reporting requirements of the Dept. 
of Ecology. The system is available from the Seattle-King County Health Department at little 
or no cost. The system accepts the following data: site ID, owner ID, township-range-section 
ID, latitude-longitude ID, water levels, pumpage, well log information, constructon data, site 
file information, water quality data, and more. This document is quite long because it includes 
the Dept. of Ecology Data Reporting Manual for Groundwater Management Programs and 
sample menus and file structures from the Seattle-King County Health Dept. database system. 
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e) Stonnwater Infiltration System Recommendations (Appendix 0) 

This document outlines interim measures to lessen the potential for groundwater 
contamination from both acute and chronic events releasing contaminants into stormwater 
infiltration systems. It is expected that formal stormwater contaminant management strategies 
will be developed in the future. 
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Synthesis and Recommendations 

Products of the Study 

The products of this study are of three varieties. First, new information has been 
obtained, such as: 

The average increase in nitrate levels for all but two area wells sampled was 0.6 mg/L 
over the past decade. The nitrate levels in a few wells increased substantially, while in 
several wells the levels actually decreased. 

The character of the subsurface is more variable than previously believed. Geologic 
cross sections through the study area indicate interfingering glacial deposits of varying 
permeability. 

A consistent method for estimating potential loadings of nitrates from a proposed 
development is now available. 

Second, the additional information acquired as well as the efforts of county personnel 
and the public have raised new questions. Some of these include: 

What is the depth and areal extent of unconfined and confmed aquifers? 

What are probable contaminant pathways ? Do higher nitrate levels indicate the 
presence of other contaminants? Are shallow wells always more vulnerable than 
deeper wells? 

Should some land uses be regulated to prevent further contamination? If so, what 
types of regulations are needed? 

How and where are groundwater levels changing? 

Third, a concerned and motivated public has been identified and mobilized. The 
Groundwater Committee is a resource the county will benefit from if taken advantage of. For 
example: 

Members represent a variety of public and professional interests. 

Some members are willing to perform research and assist in technical as well as public 
rev1ew. 

Both public and targeted education are facilitated by a citizens committee. 
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Recommendations 

Good groundwater quality is a vital part of the high quality of life for humans and other 
inhabitants of the Sequim-Dungilness area - it is vital for a healthy economic, social, and 
natural environment. Residents and visitors value this region for its clean appearance and 
undepleted and undegraded natural resources, compared to other parts of the country. 
Protection of the groundwater resource before it is severely contaminated will ensure safe 
drinking water for years to come. Recommendations for actions which will assist this goal 
include: 

Investigate the potential applications of various consultants' reports which are products 
of this study. 

Monitor groundwater quantity and quality for a variety of parameters across an area at 
least as extensive as the irrigation ditch system. Monitor chloride concentrations along 
shorelines. 

Establish a coordinated data management system for groundwater, surface water, soil, 
and well log data. Utilize Geographical Information System (GIS) facilities available, 
and consider purchasing software for 3-D contouring ofthe subsurface. 

Consider proposed improvements to the Environmental Health Division on-site 
sewage program (see Appendix M). 

Support public education efforts toward groundwater quality protection, including 
further education of the groundwater committee and professionals whose businesses 
affect surface or groundwater quality. 

Utilize the Groundwater Committee for continued research assistance and review of 
proposed aquifer protection policy and management. 

The Groundwater Committee's "Unfinished Agenda" 

In their work related to grant requirements, the Groundwater Committee identified 
several specific issues which they plan to address as time allows. These "unfinished agenda" 
items will probably comprise the working agenda in the very near future. As this report is 
finalized, the committee's unfinished agenda includes the following: 

I. Educational sessions/workshops 
1. Geology, hydrogeology, and glaciology, featuring local geology experts (e.g., Penin. 

College Prof. Crawford, well drillers), including a field trip to Bell Hill overlook, beach 
cliffs at Port Williams, etc. 
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2. Well drilling and construction, including a site visit. Discuss zones of "good" and "bad" 
water, aquifer depths, changes over time. Attempt to standardize terms used by drillers 
on well logs. 

3. Septic system theory and reality, including site visits. Discuss local soil conditions, 
failures, and areas of high risk of contamination. 

II. Sub-studies/mini-research projects (incl. a presentation to entire committee afterward) 
1. Groundwater quality standards and their applicability to our goals. 
2. Groundwater management options, including what other areas have done. 
3. Further investigations into well reports: 

a) identify specific areas where "protective" layers exist 
b) create more geologic cross sections showing water table 

4. Further investigations into well construction and adequacy of surface seals. 
5. Compile nitrate data collected for all building permits issued between 7/90 and 4/91 

(from Environmental Health files) 
6. Help county devise a way to coordinate all hydrogeologic and water quality data 

generated in the process of permitting and monitoring. 
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1. INTRODUCTION 

The Sequim-Dungeness Groundwater Quality Study is the result of 
joint funding provided by Clallam County and the Washington State 
Department of Ecology (WDOE). As a contract requirement of WDOE, 
a project QA/QC plan has been developed to address all aspects of 
this project. Upon WDOE acceptance of this plan, Clallam County 
will initiate field investigations and systematically work to 
complete all project tasks with the assistance of an engineering 
consultant and an analytical laboratory. 
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2. PROJECT DESCRIPTION 

2.1 Historical Information 

The eastern portion of 'Clallam County has an area that has been 
the subject of much concern and study over the last twelve years. 
This area, better known as the Sequim-Dungeness Valley, generally 
exhibits highly permeable, well drained soils over a shallow 
aquifer. Previous studies have thoroughly documented the 
vulnerability of the shallow aquifer in this area. The potential 
for detrimental public health impacts is growing with increased 
development pressure. The aquifer is very sensitive to land uses 
and is a primary source of drinking water for many private and 
public water supplies. 

Although the county has been able to implement several of the 
recommendations generated in earlier studies, trend analysis has 
not been accomplished. Absence of updated water quality 
monitoring data prevent further assessment of public health risk. 
In addition, increasing development pressure over the aquifer has 
indicated a need for a valid predictive model of pollutant 
loading. Finally, the practice of storm water discharge by way 
of deep dry-wells in the urbanized areas and by Washington State 
Department of Transportation {WDOT) has created a new concern for 
groundwater quality and nonpoint source control. 

Since 1982, the Sequim-Dungeness area has been one of the most 
rapidly developing areas of the county. The growth includes 
single family dwellings, commercial activities, and mobile home 
parks. All of these developments have relied on on-site sewage 
disposal systems. In addition, agricultural activities have 
remained high. 

Much energy, time, and money has been invested in the Sequim
Dungeness area by US Geologic Survey, Ecology, Department of 
Social and Health Services, and Clallam County. These studies, 
conducted at a combined cost of over $500,000, clearly indicate 
the intimate relationship between land uses, agricultural 
practices, irrigation, and the aquifer's condition. While these 
studies did not find the aquifer contaminated to a point where 
regulatory limits were exceeded, the risk of such contamination 
was clear and evident. 

The most recent and relevant study was completed by DSHS and 
Clallam County in 1982 addressing nitrate concentrations. 
Although the study concluded that these levels were within 
allowable limits, increased agricultural and urban activities 
threaten groundwater quality. {Figure 1) 
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2.2 Project Objectives 

Objectives of this study are fourfold: 

1. To update nitrate gata from an unpublished Washington State 
Department of Social and Health Services (DSHS) groundwater 
study, where elevated nitrate levels were observed from a 
1978 USGS groundwater quality monitoring program. 
Monitoring for pH, specific conductance, and total coliform 
will also be performed. 

2. 

3. 

4. 

Nitrate data will be 
nitratejtotal coliform 
regulatory criteria. 

compared to earlier data, other 
studies and to the drinking water 

To generate baseline Total Petroleum Hydrocarbon (TPH) 
contaminant data from wells which are located down gradient 
from urban and roadside drywell disposal systems. A 
comparison will be made with background levels and other TPH 
drywell studies and to the drinking water regulatory 
criteria. If elevated levels exist, selected priority 
pollutant sampling may begin to identify the nature and 
scope of organic chemical contamination. 

To develop and implement a predictive nitrate loading model 
which will assess future impacts to the regional groundwater 
quality. The generated model will be compared to other 
nitrate models for reliability and performance. 

To determine sensitive area boundaries of the Sequim
Dungeness aquifer using an assessment strategy. The 
evaluation will be based on area geology, geography, soils, 
land use, hydrology, water quality and opinions of land 
ownersjusers expressed through a citizens Advisory Board. 
Usability of Chapter 36.36 RCW, Aquifer Protection Areas, 
for the creation of the Sequim-Dungeness aquifer as a 
"geologically sensitive area" will be assessed. 

2.3 Study site 

Located on the Sequim-Dungeness Peninsula in eastern Clallam 
County, the study site covers approximately sixty square miles. 
The terrain is mainly flat to rolling on the valley floor with 
strongly sloping uplands to the south. Specifically, the study 
site is bordered by the Strait of Juan de Fuca to the north, 
Sequim Bay to the east, the Olympic foothills in the south and 
west to a line extending from Township 30, Range 4 West, Section 
6 south to Township 29, Range 4 West, Section 7 (Figure 2). 

The climate of the study area is Marine West Coast. Average 
summer highjlow temperatures are 70/55, while the average winter 
highjlow temperatures are 45/35. Being in the rain shadow of the 
Olympic Mountains, rainfall is fifteen inches per year. 
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Seventeen soil classifications are found in the study area. 
Three of these, the Hoypus, the Carlsborg, and the Sequim, are 
soils having more than 35% coarse material and textures of sand~ 
loam or greater. Soil permeability ranges from rapid to very 
rapid. It is generally in these areas where elevated nitrate 
concentrations are fotind and where rapid residential and 
commercial development is occurring. Groundwater quality 
moni taring, therefore, will be focused over these soil types 
having low protection. 

Hydrogeological investigations revealed three aquifers and two 
confining beds (Drost, 1983). The confining beds are composed of 
clay, silt, and till with inclusions of sand. The water table 
aquifer is composed mainly of glacial, alluvial, and glaciomarine 
deposits. No artesian aquifers are found in the study area. 

since the mid 1890s, water has been diverted from the Dungeness 
River into over 200 miles of canals for use mainly as irrigation 
in agriculture. The canals act as a source of recharge for 
regional groundwater. With a decrease in future irrigation, well 
failures, salt water intrusion, and degradation of water quality 
may occur (Drost, 1983). 

Land use is varied for a study area population of 13, 000: In 
1980, forested land was 46%, agriculture 39%, urban space 12.5%, 
and miscellaneous 2.5%. Current changes in land use indicate a 
conversion of agricultural land to residential and commercial use 
at an accelerated rate during the late 1980s. 

2.4 Schedule 

A project schedule illustrating dates of sampling, lab sample 
arrival, delivery of analytical results, and report deliverables 
relative to sampling and final report activities is observed in 
Table 1. Depending on QA/QC plan approval, sampling events for 
the nitrate study and TPH survey are to be performed on three 
separate occasions. Phase 1 Nitrate sampling will occur during 
the high irrigation/low rainfall season of July and August. 
Phase 2 Nitrate sampling and TPH monitoring will begin on 
September 17, during the transition of the high irrigation/low 
rainfall season. Selected Priority Pollutant sampling may begin 
at a later date if TPH levels are elevated. Monthly sampling for 
nitrates at 10 percent to establish trend analysis has been 
discussed. WDOE will be informed of any changes by a QA/QC 
update. 

Following the completion of all sampling events, samples will be 
shipped to AM Test Laboratory for chemical analysis. The first 
batch of nitrate samples are scheduled for shipment August 8. 
Shipment of Phase 2 Nitrate and TPH samples will occur on October 
3. Total coliform analysis will be performed at Clallam County's 
state approved water testing laboratory. 



TABLE 1. PROJECT SCHEDULE 

Parameter Sampl_ing Arrival Results 

Phase 1 July 25 to August 8 September 
Nitrate Sampling August 7 

Phase 2 Sept 17 to October 3 November 5 
Nitrate Sampling Sept 28 

TPH Sampling Sept 17 to October 3 November 5 
Sept 28 

Selected Priority TBA* TBA TBA 
Pollutants sampling 

Final Project Report 

* To be announced. 

Deliverables 

5 

March 31, 1991 
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A laboratory turnaround time of three to four 
anticipated. Based on this, delivery dates of the 
sampling events are assured: 

1) Phase 1 Nitrates, September 5 
2) Phase 2 Nitrates and TPH, November 5 

weeks is 
following 

3) Selected Priority Pollutants, to be announced 

Total coliform data turnaround time is two to three days. With 
the exception of total coliform analysis, laboratory turnaround 
times are tentative, subject to delay. 

This project must be completed on or before March 31, 
a final project report submitted at this time. 
contract will expire June 31, 1991. 

1991, with 
The grant 



3. PROJECT ORGANIZATION 

A breakdown of project organization and authority is illustrated 
in Figure 3. Jim E. Le Galley, of Clallam County, is the overall 
project manager. Ari field activities, including sample 
collection, transportation, and storage and shipment to 
analytical laboratories, will be performed by Mr. Le Galley. 
Other duties include in-field water quality determinations and 
laboratory Total Coliform analyses. 

AM Test Laboratory of Redmond, Washington will perform nitrate 
and organics analyses. Mark Fugiel will facilitate project 
management. John Daily will be the laboratory QA officer. Data 
management is performed by Kathy Fugiel. 

Sweet Edwards/EMCON, an engineering consultant, has been 
contracted to prepare a nitrate loading model, and to provide 
technical support in areas outside the scope of Clallam County's 
capabilities. Steve sagstad is the firm's project manager. 
Gerrett Rosenthal will be project QA coordinator. Since contract 
negotiations are in progress, additional duties and key personnel 
have yet to be identified. When contract negotiations are 
complete, WDOE will be informed of any changes by a QA/QC update. 
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Jim E. Le Galley, Clallam County Bill Hashim, WDOE 
I Project Manager Water Quality Program 

Grant Administration Section 

l Project Officer 

Steve Sagstad, Sweet Edwards/EMCON Mark Fugiel, AM Test 
Project Manager Project Manager 

I 
Rob Plotnikoff, WDOE 

QA Officer 

Gerritt Rosenthal, sweet Edwards/EMCON Mark Fugiel, AM Test 
Project QA Coordinator Project QA Coordinator 

Or. Cliff J. Kirchmer, WDOE 
QA Officer 

TBA*, Sweet Edwards/EMCON Kathy Fugiel, AM Test 
Data Management QA Officer Data Management QA Officer 

' ' 

TBA, Sweet Edwards/EMCON John Daily, AM Test 
Lab QA Officer 

* To be announced 
.• 

FIGURE 3. QA PROJECT ORGANIZATION 



4. DATA QUALITY OBJECTIVES 

Project data quality objectives are found in Table 2. It is 
imperative that the stat-ed detection limits for nitrate-nitrite 
analyses be achieved and that results be reported in the stated 
units so that comparisons to earlier data can be made. The 
laboratory will strive to achieve precision of less than ten 
percent relative standard deviation based on replicate analyses 
of samples and check standards. It is expected that results near 
the detection limit may exhibit poorer precision. The bias, 
based on the mean of percent recovery results for check 
standards, should be less than plusjminus ten percent. 

satisfactory results are expected for all samples collected. The 
stated completeness of ninety percent anticipates that some of 
the primary well sites may not be accessible. The objectives of 
this project will be met if satisfactory results are obtained for 
ninety percent of the primary well sites. 
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TABLE 2, DATA QUALITY OBJECTIVES 

LOWER LIMIT 
V.f.RIII!lLE MATRIX UNITS Of ll!>l:!lQIXQN IliA:> fB!>CISION COMPLETENESS 

Inorganics and Conventionals 

N03 - N02 water mg/L 0.01 ±10% ±10% 90% 

pH water std pH units N/A* ±0.1 pH units ±0.1 pH units 90% 

Specific Conductance water umhos;cm 1.0 ±10% ±10% 90% 

Temperature water degrees 0 c. 4°C. 1.o0c. o.s0 c. 90% 

Total Coliform water colonies/100 ml 1 colony/100 m1 N/A ±10% 90% 

Total Petroleum Hydrocarbon water mgjL 1.0 ±10% ±10% 90% 
' 

* Not applicable 



5. SAMPLING PROCEDURES 

5.1 Site Selection 

Well monitoring sites which were sampled by the USGS in 1978 are 
to be resampled for nitrates and total coliform. Forty four 
wells, located in five areas where nitrate levels varied from a 
median concentration of 0.35 mgjL to a maximum concentration of 
2.5 mg/L are scheduled for sampling. Thirty fringe 
area/alternate well locations have been designated as backups in 
the event that well access is denied. These wells have nitrate 
levels generally less than 0.5 mgjL. If sampling reveals 
widespread elevated nitrate levels, fringe area/alternate well 
locations are to be extensively resampled to determine the extent 
of regional contamination. 

These well monitoring sites are located, in general, down 
gradient from urban areas over soils that have low protection to 
chemical degradation. Rapid residential and commercial 
development has occurred over the last twelve years with sewage 
treatment limited to on-site disposal. This nitratejtotal 
coliform update will serve as a preliminary screening tool to 
assess changes in regional groundwater quality that may be 
impacted by development. 

since 1985, the City of Sequim has diverted storm sewer runoff 
from sewage treatment to disposal by deep drywells. These 
drywells are located in soil types that have high permeability 
and low protection values in areas where the water table is 
generally less than fifty feet. The potential exists to 
contaminate groundwater with synthetic organic compounds from 
nonpoint source urban runoff. To study this issue, consultation 
with an engineering firm for site selection is necessary before 
TPH sampling can begin. The general area of sampling, however, 
is north of U.S. Highway 101 from the eastern boundary of the 
city of Sequim to the Village of Carlsborg. When well monitoring 
locations have been determined, WDOE will be informed by a QA/QC 
update. 

5.2 Sampling Schedule 

A list of the number and type of samples to be collected is 
illustrated in Table 3. A total of fifty samples are to be 
collected for nitrate and total coliform analyses from forty four 
well locations. Four of these samples are duplicates at 10% 
while two samples are trip blanks at 20%. 

As mentioned earlier, TPH locations have not been identified. It 
is anticipated that ten well locations may be used for 
preliminary screening using necessary QA/QC methods, including 
duplicates, trip blanks, and transfer blanks. When this 
information is determined, WDOE will receive a QA/QC update. 
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-------------------
TABLE 3. SAMPLING SCHEDULE 

Priority 
Trip Transfer Total Pollutants 

No. Sample I. D. Duplicate Blank Blank Nitrate Coliform TPH /Analyte 

1 30-3-5-B2 X X 

2 30-3-5-H2 X X 

3 30-3-6-M1 X X 

' 4 30-3-6-R2 X X ' 

5 30-3-7-A1 X X 

6 30-3-7-M1 X X 

7 30-3-7-P3 X X 

8 30-3-8-C1 X X 

9 30-3-17-D2 X X 

10 30-3-17-F1 X X 

11 30-3-17-F1/R X X X 

12 30-3-17-M1 X X 

13 30-3-18-E6 X X 

14 30-3-18-F3 X X 

15 30-3-18-M3 X X 

16 30-3-18-R2 X X 



Table 3 
Page 2 

Priority 
Trip Transfer Total Pollutants 

No. Sample I. D. Duplicate Blank Blank Nitrate Coliform TPH /Analyte 

17 30-3-19-D1 X X 

18 30-3-20-B1 X X 

19 30-3-20-C2 X X 

20 30-3-20-E1 X X 

21 30-3-30-L1 X X 

22 30-3-DO-L1/R X X X ' 

23 TB-1 X X X 

24 30-4-4-L2 X X 

25 30-4-5-J1 X X 

26 30-4-5-J2 X X 

27 30-4-8-J1 X X 

28 30-4-10-H1 X X 

29 30-4-10-Q2 X X 

30 30-4-12-Q1 X X 

31 30-4-13-J4 X X 

32 30-4-14-C1 X X 

33 30-4-14-M3 X X 

34 30-4-14-M3/R X X X 

-------------------
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Priority 
Trip Transfer Total Pollutants 

No. Sample I.D. Duplicate Blank Blank Nitrate Coliform TPH /Analyte 

35 30-4-15-G3 X X 

36 30-4-17-P1 X X 

37 30-4-20-E1 X X 

38 30-4-21-B1 X X 

39 30-4-21-G3 X X 

40 30-4-23-E1 X X ' 

41 30-4-23-F3 X X 

42 30-4-23-R4 X X 

43 TB-2 X X X 

44 30-4-24-G2 X X 

45 30-4-25-A1&2 X X 

46 30-4-25-A1&2/R X X X 

47 30-4-25-03 X X 

48 30-4-25-G1 X X 

49 30-4-25-H2 X X 

50 30-4-35-B1 X X 

1-A* 30-3-6-H1 X X 

2-A 30-3-7-01 X X 



Table 3 
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Priority 
Trip Transfer Total Pollutants 

No. Sample I. D. Duplicate Blank Blank Nitrate Coliform TPH /Analyte 

3-A 30-3-9-K1 X X 

4-A 30-3-21-A1 X X 

5-A 30-3-21-M1 X X 

6-A 30-3-29-A1 X X 

7-A 30-4-31-D2 X X 

' 8-A 30-4-2-P1 X X ' 

9-A 30-4-3-D1 X X 

10-A 30-4-3-H3 X X 

11-A 30-4-5-P1 X X 

12-A 30-4-9-N2 X X 

13-A 30-4-10-C1 X X 

14-A 30-4-10-P1 X X 

15-A 30-4-ll-L4 X X 

16-A 30-4-12-K1 X X 

17-A 30-4-13-F3 X X 

18-A 30-4-14-P1 X X 

19-A 30-4-15-N1 X X 

20-A 30-4-16-P2 X X 

-------------------
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Trip Transfer 
No. Sample I. p. Duplicate Blank Blank Nitrate 

21-A 30-4-17-B1 X 

22-A 30-4-19-H1 X 

23-A 30-4-20-B1 X 

24-A 30-4-21-L1 X 

25-A 30-4-22-E1 X 

26-A 30-4-22-R2 X 

27-A 30-4-23-L3 X 

28-A 30-4-24-01 X 

29-A 30-4-26-C1 X 

30-A 30-4-35-L2 X 

*"A" designation = fringe areajalternate well locations 

Total 
Coliform 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

TPH 

Priority 
Pollutants 

/Analyte 



5.3 Standard Operating Procedures 

To ensure that valid data has been collected, Standard Operating 
Procedures (SOPs) have been developed and will be strictly 
followed. In the following discussion, both field equipment and 
field sampling SOPs are'highlighted. 

Field Equipment 

At every well sampling 
conductivity and temperature 
instrument calibration are as 

location, measurements for pH, 
will be obtained. Procedures for 
follows: 

1. pH Meter 

2. 

3. 

A portable Beckman pH meter will be calibrated and operated 
according to the manufacturer's recommendations as 
referenced in Appendix 1. A two step calibration process 
using pH buffer solutions of 4 and 7 will be followed at 
every sampling site. Measurements are to be made to the 
nearest 0.1 pH units. 

Conductivity Meter 

A portable YSI conductivity meter will be calibrated and 
operated according to the manufacturer's recommendations as 
referenced i~ Appendix 2. Prepared standards of 250 and 125 
micromhosjcm shall be used for calibration prior to sample 
measurement. 

Thermometer 

All temperature measurements will be made with the portable 
YSI conductivity meter to 1.0°c. No pre-field calibration 
procedure exists. Aside from damage and suspicious 
measurements, all temperature data will be accepted without 
correction. 

Field Sampling 

Outlined procedures are listed below which will be utilized at 
every sampling site. Any deviations from the described protocol 
will be noted in the groundwater sampling record (Appendix 4). 

1. 

2. 

All well sampling locations will be field checked prior to 
sampling activity according to well logs and field notes 
from previous investigations. 

A groundwater sampling record will be used to record well 
and sampling data. 
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3. Well users will be interviewed on-site to 
possible changes in well location, well depth, 
changes in water quality and if treatment 
employed. 

investigate 
well usage, 

systems are 

4. No static water table elevations will be made during the 
first round of sampling due to sampling logistics. However, 

· contracted technical support may request these data at a 
later date. 

5. Wells with casings four inches or less will be pumped for a 
period of fifteen minutes. At five minutes intervals, pH, 
conductivity and temperature measurements shall be obtained. 
Sample collection will occur when measurements have 
stabilized. 

6. Samples will be obtained as close to the well head as 
possible before entering a pressurized tank or receiving 
chemical treatment. 

7. All field equipment will be rinsed with distilled deionized 
water after analysis at each site, then blotted dry with 
paper towels. 

8. Only appropriate sample containers will be used for a 
specified analyte. Sample container labels shall be 
completely filled out on-site. 

9. In transport, samples will be cooled with ice to 4°C and 
stored upright with custody seals. 

5.4 Field Notebook 

A weatherproof-bound notebook will be used to record field data 
at all well sampling locations. This notebook will contain the 
groundwater sampling record in addition to field observations, 
comments and a detailed site sketch. The following information 
shall be documented: 

1. Date and time of collection 

2. 

3. 

4. 

5. 

6. 

Name, address, and phone number of well user 

Well location sketch map 

Drawings of helpful or unusual conditions 

Changes of well condition (i.e. new screening, new pumps, 
new piping, changes in water quality, drilling depth and 
time of last pumping) 

Well evacuation procedure 



7. Sample withdraw method 

8. Parameters tested 

9. Field analysis results (i.e. temperature, pH and 
conductivity) 

10. Sample identification number 

11. Name of investigator 

12. Field observations (i.e. weather, air temperature, or 
unusual conditions) 

5.5 Sam~le Identification 

Unless otherwise noted, all nitrate and total coliform well 
sampling locations are obtained from a compiled list of Clallam 
County wells from USGS Report 83-4227. Wells excavated after 
1981 will not be included. However, sampling sites for TPH 
analyses may include post 1981 well locations. 

To simplify sample identification and reduce mistakes in 
transcription, standard township, range, and section numbers, 
along with well location codes, will suffice for sample 
identification numbers. Duplicate samples will be labeled with a 
suffix "R". For example, a duplicate sample obtained from a well 
at 30N/03W-06 G03 would have a sample identification number of 
30-3-6-G3/R. 

Trip blanks and transfer blanks are labeled using only a 
designator code and number. Codes TB and TR represent trip blank 
and transfer blank respectively. For example, trip blank number 
1 is labeled TB-1. Successive samples will change only in their 
number suffix. 

In addition, each well sample site will have sample bottle labels 
to record: 

1. Sample I.D. number 

2. Type of preservative 

3. Date and time 

4. Signature of Collector 

5. Analysis required 
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5.6 Field OC Samples 

Three types of field QC samples will be collected: 

1) 
2) 
3) 

10% duplicates 
20% trip blanks 
20% transfer blanks 

As listed in Table 4, six QC samples each for Nitrate and total 
coliform analysis are scheduled for collection. When TPH QC 
sampling sites are identified, a QA/QC update will be sent to 
WDOE. 

Generated QC data will assist in determining whether potential 
contamination or sampling problems exist by comparing values to 
anticipated precision and accuracy criteria. Trip blanks, for 
example, should have both high levels of accuracy and precision. 
If levels are high, contamination or sampling problems may exist. 
Transfer blanks may illustrate atmospheric contamination problems 
during sample collection if accuracy levels are high. Ten 
percent duplicate sampling will assess precision. If variability 
exists, errors in sampling or laboratory analysis may exist. 

All field QC samples will be treated as ordinary samples and 
their results reported and assessed in terms of the project 
objectives along with other sample results. 

5.7 Containers. Preservation. and Holding Times 

container types, preservation methods and specific holding times 
for each analyte are listed in Table 5. No deviations from these 
criteria will be accepted. 

Sample bottles are preserved at the laboratory prior to sample 
collection. An ample supply of preserved sample bottles exists 
if lab data suggests an expanded sampling schedule at a later 
date. 

Custody seals will be affixed to all sample containers. In 
addition, TPH sample containers are to be enclosed in resealable 
plastic bags to reduce leakage and cross contamination. 

5.8 Sample Custody 

since project data will not be used in legal affairs, no formal 
chain of custody procedures will be used. Shipping receipts, 
however, will serve as a means of tracking samples while J.n 
transit. A private courier service, such as Greyhound or U.P.S., 
will ship samples from Clallam County to AM Test Laboratory. AM 
Test will inform Clallam County by phone of receipt of samples. 



sample transport will occur in strapped insulated coolers iced at 
4°C. A laboratory sample analysis request form will be included 
with the samples during delivery to AM Test Laboratory. 

.· 
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------------------~ 
TABLE 4. FIELD QC SAMPLES 

--------Parameters-------

Duplicate Trip Transfer Total 
No. Sample I. D. samples Blanks Blanks Nitrate Coliform TPH 

1 30-3-17-E1/R X X X 

2 30-3-30-L1/R X X X 

3 TB-1 X X X 
' 

4 30-4-14-M3/R X X X 

5 TB-2 X X X 

6 30-4-25-Al&2/R X X X 



TABLE 5. CONTAINERS, PRESERVATION, AND HOLDING TIMES 

Container Volume 
Parameter T~J2eLQuantit~ Preservation Holding Time LSam[lle Volume (Ml) 

N03-N02 Poly/125 Cool, 4°C 28 days 250/225 
H2S04 to pH<2 

Total Coliform Poly/30* Cool, 4°C 6 hours 125/100 
0.008% Na2 S203 

+ TPH glass/15 Cool, 4°C 28 days 1000/1000 

* Sample containers will be washed and sterilized from previous sampling events. 

+ Sample bottles will be filled slowly so no air bubbles or headspace develops above the sample. 

-------------------
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6. ANALYTICAL PROCEDURES 

Analytical methods for sample parameters are listed in Table 6. 
AM Test Laboratory will analyze for Nitrate - Nitrite, and TPH, 
while the remaining analyses will be conducted by Clallam County. 
No exceptions to these methods will be accepted. 

Previous sampling in 1978 revealed a Nitrate median concentration 
of 0.35 mgjL. The highest nitrate concentration is 2.5 mgjL. No 
historic data exists for TPH. 

Calibration and standardization procedures which are applicable 
to specific methods are acceptable and expected to be used in 
analysis. Any non-standard procedures are not acceptable. 



Parameter 

Nitrate-Nitrate 

pH 

Conductivity 

Total Coliform 

TPH 

TABLE 6. ANALYTICAL PROCEDURES 

Reference 

Std 
Method EPA Methods 

Rapid Flow Analysis 353.2 

Electrometric 150.1 

Wheatstone Bridge 120.1 

Membrane Filter 909A 

IR 413.2 

sw 

Lower 
Reporting 

Limit 

0.010 mg/L 

+ 0.1 units 

1 umhojcm 

1 colony/100 ml 

1.0 mgjL 

-------------------
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7. QUALITY CONTROL 

The results of the analysis of quality control samples will 
provide an estimate of ~he precision and bias associated with the 
sampling and analytical'procedures. 

7.1 Field OC Procedures 

Field QC samples are listed in Table 4. Descriptive information 
regarding field samples are found in Section 5.6. 

In general, field QC samples include 10% duplicate sampling, trip 
blanks and field blanks. Duplicates will be collected at every 
tenth sampling site for nitrates, total coliform and TPH. Trip 
blanks will be employed for nitrate and total coliform analysis 
at the rate of one per twenty samples. Transfer blanks will be 
collected at a rate of one per twenty samples for TPH. This QC 
procedure will remain in effect for the duration of the project 
despite adjustment in sampling locations. 

QC sampling and assessment procedures which are specific to QC 
analytes are described below: 

Duplicate sampling requires the collection of an additional 
sample at the same time of sample collection. Laboratory results 
for duplicate samples will only provide an estimate of the total 
random error of the sampling and analytical procedures. Errors 
due to improper preservatives, excessive holding times or 
unrepresentative samples are, in general, systematic and would 
not contribute to variability in the duplicate results. 

Trip blanks are prepared by filling a sample container with 
distilled water, sealing it, and subjecting it to the same 
transportation and storage conditions as the other samples. The 
results of the analysis of trip blanks will indicate the presence 
of contamination in the sample containers or acquired as a result 
of transportation and storage of the samples. 

Transfer blanks are prepared by transferring organic-free 
distilled water to a sample container by hand pouring during 
sample collection. Laboratory data for transfer blanks will 
provide information regarding atmospheric induced contamination 
during sample collection. Sample concentrations may be adjusted 
with this value to obtain a representative sample concentration. 

The results for field blanks and duplicates will be reported 
along with those of the sample in the project reports. Duplicate 
results will be used to estimate the precision of the sample 
results. Blank results will be used to assess the presence and 
magnitude of any contamination problems. 



7.2 Laboratory oc Procedures 

Specific laboratory QC samples are listed in Table 7. The QC 
delegation schedule is flexible to accommodate normal laboratory 
operating procedures. , However, all four laboratory QC 
parameters, such as check standards, duplicates, spikes and 
blanks, must be evaluated for without compromise. 

In the event of poor laboratory QC performance, laboratory QC 
parameters, along with prior analyzed samples, will be 
reanalyzed. If sample volumes are too low for reanalysis, data 
will be accepted and discussed at length in separate task 
reports. AM Test will provide a validation report in which they 
provide their judgement of the impact of any QC results which 
fail to meet the criteria on the data (Appendix 4). 
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TABLE 7. LABORATORY QC SAMPLE DELEGATION 

Check 
Parameter Starldards Duplicates Spikes Blanks 

Nitrate-Nitrate 1 hi, 1 low 1/batch 1/batch 2/batch 
/batch 

TPH 1 hi, 1 low 1/batch 1/batch 2/batch 
/batch 

pH 2/site 1/site N/A* N/A 

Conductivity 2/site 1/site N/A N/A 

Temperature N/A 1/site N/A N/A 

* Not Applicable 



8. DATA ASSESSMENT PROCEDURES 

All laboratory results will be subjected to statistical 
evaluation. Mathematic~! procedures to assess precision, bias 
and completeness shall be used. Standard statistical methods are 
to be employed when evaluating all nitrate, total coliform and 
TPH data. Complex evaluations are not necessary, given the 
nature and small size of this project. 

Listed below are four equations that will be used in data 
assessments: 

2. 

3. 

4. 

standard Deviation From a Single Pair of Results 

Standard Deviation Estimated from Combining M Pairs of 
Duplicate Results 

Confidence Limits on an Estimate of the Mean 

X. ! ( ).5/ ;, 
I---{ 

T-Test;comparison of Means 

-t=/(x-y)/ 
.5,..., 

QA assessment of project data will include three topics: 

1. Validation of the laboratory results. 

2. Overall precision of the results based on the results of 
field duplicate samples, as well as analytical prec1s1on 
based on the results of lab duplicates and check standards. 

3. Impact of the field blank results. 

If the laboratory's validation report qualifies any of the sample 
results on the basis of their QC procedures, Clallam County will 
use judgement whether to make full use, limited use, or no use of 
those results. 
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The total random variability of the results for nitrate-nitrite, 
and TPH will be calculated using the equation for the standard 
deviation of duplicate results. If the results of two or more 
pairs of duplicate samples are positive and of the same 
magnitude, the standard fteviations of the pairs can be pooled to 
obtain a better estimate of the precision. 

If the field blank results exhibit positive levels of any 
analyte, then some criterion for the acceptance of the sample 
results, based on the variability of the blank results, will be 
developed. 

Baseline data currently exists for nitrates and total coliform at 
selected sites. This data will be reviewed and utilized in 
statistical evaluations. Statistical assessment will be limited 
for TPH as no historical data exist. 



9. WATER QUALITY DATABASE 

All project water quality data will be stored on an IBM-PC, using 
the Lotus 1-2-3 spreads~eet software, immediately upon review by 
Sweet Edwards/EMCON. Historic and generated data will be entered 
and tabulated in row and column format using sample I.D. number 
and analytejconcentrations. All data is to be stored on hard 
drive, having two floppy disks as backup. 

Other data that will comprise the standard format include: 

1. Units * mg/L Nitrate 
* coloniesjlOO ml Total Coliform 
* mg/L TPH 

2. All values are to be reported to three significant figures. 

3. Concentrations of all field and laboratory QA/QC Data 

4. 

* Trip Blanks 
* Transfer Blanks 
* Field Duplicates 

* Lab Duplicates 
* Spikes 
* Standards 
* Reference Standards 

Results of statistical analyses 
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BECI<MAN 
4>TM10 pH Meter 
4>™11 pH Meter 
4>TM12 pH/ISE Meter 

@ 1987 8eclcman lno1111ft141nts, lne. 

8ec:lunan klatrvments, lne. • S<:ientif..: klatruments OMslon • NICie<lon, CA 82634-3100 

MEASURING pH (4»10, 4»11, 4»12) 

MEASURING mV AND RELATIVE mV (4>11, 4»12) 

MEASURING CONCENTRATION (4>12) 

INSTRUMENT FUNCTIONS AND FEATURES 

ELECTRODES, BUFFERS, AND ACCESSORIES 

BATTERY REPLACEMENT, SERVICE 
AND TROUBLESHOOTING 

SPECIFICATIONS 



pH MEASUREMENT: DETAILED INSTRUCTIONS I 
MEw.OOS: TM pH11CJ.11. end 12c:er~.........., pH 1rom o 10 ~They.,......,."'-«'-" I 

pain! ~ion automaltcdy, wino any buffet'~ below. ell el"f """*..,... 
b«uuun -6•C and toa•C. 

STAHOARO pH IIUfF£RS fiEOOOHaED BY THE pHI10. 11, AHO 12: 

1118. 4.00: 7.00. 10.01, 12.45. 

TWO-POINT STAHOAROIZATIOH METHOO: 

'1loo-polnC -.n:Rzcllon, the pefem>d end more eccurllle melhod ol pH meaautemen~, 
.tiO<IIclbe used-., pH eccu.-.cy o1 be)ond :1:0.1 pH lo ~- UM butt.no .. cloM 
10 the ample pH as poeslble; one ~- end one beloW. (For eumple. If eemple pH lo 
«bout as. ,_ 7.00 end 10.01 pH buffe<l). 

OHE-4>01HT STAHOAROIZATIOH METHOO: 

One-polnl ~ • .....-,._procedure, .. NOOmmended only If (e), 
eccu.-.cyol :1:0.1 pH unK Is~- end (b), sample pH lowilhln 1.5 pH ollhalolttw 
buffet' used lot .unden:llu!ion. 

pH MEASUREMENT PROCaXIRE: 

1. Connect eledtocM(a) 10 appmpriale Input( a): 

a. If a oombltNtlon ehtctJTxJe Is used, c:onnect M 10 the inpu( matiood "pH': 

b. If an Mctrodo plllr Is used, conned the lndicellng el<t<:tlode 10 the inpu( mariood 
"pH" and the refecenC. electlocl<o 10 the inpu( matiood "'REF": 

c. Fo< beiW ~ 0< wtlen meesuring &ndlor ~ et. ~- ol 
oCiw than 25"C, conned a Beclanan sgett5 hiiOme!ie Temperii!UN 
Compenaalor probe 10 Input matlotd "ATC". 

I 
I 
I 
I 
I 
I 
I 
I 

2. Press @) 10 tum on inslt\lftle("l{. then pAISS CD 10 deal Display will - (Ck, AUTO I:. I 
:l Rinae eledtocM(s) (and A1C if~ with deionized -· BloC ...:ess. 

5. Press (ID. When (<K> 1 stops !lashing, display .,;tt ahow (pH value toc:ked, 
• <S>. ~ ... ). 

6. Rinse eleetrode(s) (end ATC probe if~ with cHionized -.,, BloC excess. Proceed 
10 app<opriate elep. accon:fing 10 deain!d 1)1><1 ol standanliz&1jon: 

a. If ONE-POINT slonclardlulion is 10 be \~Sed, insttumenl is ready lot sample 
~ pooeod 10 S1ejl g_ 

b. If TWO-POINT stanclardiza!ion Is desired, p«>e:eed 10 Slep 7. 

7. ,.,.,_ ~rode(s) (end A1C II used) in aooonct Slandard. Stir llriefty with eledl"odes 

10 ,_,.,.,..bubbles from electrode &u11aces. ~9fl-When(<S>) scops flashing, 

cfosplay wtl show(pH value locl<od. _..,. ~ .... • ... ). 

8. ~~a). (end A1C P<Obe II used) ..;u. ~--.BloC excess. 

II. - ~ode(•) (end A1C If UM<I) in ll&m(>le. Stir b<lefty wllll ~ Press 
0· When I .s>) stops nashlng, d~y - &how (pH value locked, <S> ). 
~ Is ...,.., complele. R.pM1 ~ 8 end g_ .00.., lot .ocsltlonal aamp!es.. 

to. If oont*1uc>cn pH monlto<1ng is c!oslr"ed, pc-.sa (..,. J 10 tum olf MIO RNd function. 
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pH MEASUREMENT (T-ORI metnod: 

t SETUP 
~IMd lnlttuclloM) 

0 / /'· 0 0 f) .· . 
fo!.>" ~ 

---~ .·,. 

t=j SAMPLE 
p:. ' t•5 OR 

r-~ ~; ST02 ' iSTDI 
Preparw deionized or distilled -•r 

p,.p.re bulfen (eg .• pH 4 and 7). Prwpa.re l&ftlllle. lor~rinoe. 

@ ~,,it~ (11 Omllrefec.,oce r 0bJ_bJ @ Oloplay 
oomblo lllllon eNc!tode will read: 
.. UMd. 

~.GJ R;~~ ~ ATC optional. I [tr I -Tum on and clear 
Conned ele<:tto elM 10 lnotrumenl. ~ 

II. STANDARDIZE 

(!)g'/ (!)[I] 0toJ-b' @ MM ~Alps 
ftahlng, dllplay 
... Ned pH~ 

STOI 

0.~ 
STU I 

'i.DO • 
RIMe electrode(a). .....,_ eleclrode(a) 

"'-0--~-
i.'S.O-c ; Bioi--. In STU I. Stir briefly. • 

®Q'/ ®rJJ 0 b @ NIM ~Alps 
lUlling. dlspley 
wiiCMdpH~ 

ST02 
~ 

STD2. 

i.oo • 
RiMe elec1rode(a). 1mn1erwe eleclrode(a)ln 

"'-®· 
ZS!J-c ; • Bioi ...,... STO 2. Stir briefly. • . 

Ill. MEASURE pH 

(!)g'/ @ CIJ._. 0 bJ @ MM 4>810pa 
llaNng. dlapley 
wiiiCMdpH~ 

0 l&ftlllle. 

5. "'I • 
Rlnee elec:1Jode(a). 1mmeiM Mctrode(•Jin 

,.,_0· i.'S.O-c ; • 
Bioi--. semple.. S1lr briefly. • 
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YSI MODEL 33 s-e-T METEROEPT.OF~~,w~~LOPME 

CEIKRAL DESCRIPTIOI 

The YSI Hodel 333 s-e-T Meter is a battery powered, 
transistorized instrument designed to accti.rdtely mecis
ure salinity. conductivity and temperature. It uses a 
probe consisting of a rugged, plastic conductivity cell 
and a precision YSI the~stor temperature sensor 
combined in a single unit. 

Conductivity is expressed in micromhos/centimeter. This 
is a measurement of the electrical conductance the 
sample would show if measured between opposite faces of 
a 1 em cube. Salinity is expressed in the number of 
grams of salt/kilogram of sample (ppt = parts per 
thousand). The "metric." or Systeme International 
unit is rnilliSiemens/meter. (Conversion information: 
1 micromho/cm "' 0.1 mS/m. "Metric" values are shown in 
parenthesis in these instructions.) This measurement 
assumes the sample contains a "standard" sea water salt 
mixture. The sample temperature is measured in degrees 
Celsius. 

Salinity measurements are manually temperature campeD
sated by direct dial. Conductivity aeasureaents are 
not temperature compensated; however. a temperature 
function is provided on the instruaent to aid with 
calculation of corrections. Vben teaperature and con
ductivity are JcnoYD. it is possible to calculate sal
inity; and when only temperature and salinity are 
known. it is possibl~ to calculate conductivity. This 
is discussed in the section on Recalibration. 

SPECIFICATIOKS 

Bodel 33 Conductivity 

llanqes: 0 to 500 (xl). 0 to 5,000 (xlO). and 0 to 
so.ooo microabos/ca (xlOO) with YSI 3300 Series Probes. 
(Note: The "aicromho" desiqnations on the meter are a 
shorthand form for "microaho/cm".} 

Accuracy: (See Error Section) 
!2.S\ aax. error at 500. 5,000 and 50,000 plus probe. 
!3.0\ aax. error at 250. 2.SOO ~nd 2S.OOO plus probe. 

···:- ~····CMTAI 1-lFAI.TH OIV•~· .. 

INSTRUCTIONS 

Readability: 
2.5 aicroabos/cm on 500 micrombo/cm range. 
2S aicromhos/cm on 5.000 aicromho/cm range. 
250 mierombos/cm on 50.000 micromho/cm range. 

Temperature Compensation: None. 

Salinity 

Range: 0-(0 ppt in temperature 
within specified conductivity 
mieromho/cs (0 to S.OOO mS/a). 
Reealibration. 

Accurac~ (See Error Section} 
Above 4 C: ~0.9 ppt at (0 ppt 
ppt plus conductivity probe. 

ranqe of -2 to +4S°C. 
range of 0 to 50,000 
See chart in section on 

and :t.0.7 ppt at 20 

Below • 0 c: ~1.1 ppt at •o ppt and !0.9 ppt at 20 
ppt plus conductivity probe. 

Readability: 0.2 ppt on 0-40 ppt ranqe. 

Tesperature Coapensation: 
-2 to +4S°C. 

Manual by direct dial fro• 

Tea~erature Ranqe: -2 to +50°C. 

Accuracy: :t.O.l°C at -2°C, :!_0.6°C at 4S°C plus probe 
(See Error Section) 

Readability: :t.O.t5°c .. •t -2°C to ~0.37°C at 45°c. 

Power Supply: Two D-she alkaline batteries. Eveready 
E9S or equivalent. provide approxi11ately 200 hours of 
operation. 

Instrument Aabient Range: -S to +4S°C. 1 aaxiaum error 
of :!_0.1\ of the readinq per °C change in instrument 
te•perature can occur. This error is neqlioible it the 
instrument is readjusted to redline for each reading. 



TSI lJOO Serie• CoadactiYity/T~ratare Probe 

lfoain.al Probe Constant: l • 5/ca (l • 500/a) 

Accuracy: ~2' of reading for conductivity and salinity. 

Error of ~.1°C at 0°c and !9.3°C at 40°C. 

OPDUIOII 

Setup 

1 .. Adjust aeter zero 
bakelite screw on the 
needle coincides with 
scale. 

(if necessary) by turning the 
meter face so that the aeter 

the zero on the conductivity 

2. C.alibrate the meter by turning the MODE control to 
kEDLIIfl and adjusting the REDLIN! control so the aeter 
needle linea up with the redline on the aeter face. 
If this cannot be accomplished, replace the batteries. 

3. Plug the probe into the probe jack on the side of 
the instruaent. 

4. Put the probe in the solution to be measured. (See 
Probe Vse.) 

Teaperatare 

Set the MODE control to TEMPERATURE. Allow tiae for 
the probe temperature to come to equilibrium with that 
of the water before reading. Read the temperature on 
the bottoa scale of the aeter in degrees Celsius. 

1. Switch to XlOO. If the reading is below 50 on the 
0-500 range (5 .. 0 on the 0-50 ·aS/a range), switch to 
no. If the reading is still below 50 (5.0 cS/c). 
switch to the Xl scale. Read the meter scale and 
aultiply the reading appropriately. The answer is ex
pressed in aicroabos/ca (aS/a). Jleasureaents are not 
teaperature compensated. 

Exaaple 
Meter Reading: 
Scale: 

247 (2'- 7 aS/a). 
XlO 

J.Dswer: 2'70 aicroahos/ca (2,7.0 aS/al 

2. Vhen aeaauring OD. the n00 and n0 SCales, depress 
the CELL TEST button. The aeter reading should fall 
leas than 2'; if greater, the probe is fouled and. the 
aeaaureaent is in error. CleaR the probe and re
aeasure .. 

MOTE: The CELL TEST' does not function on the X1 scale. 

Salinity 

1.. Deten.ine the auple teaperature and adjust the 
tecperature dial to that value. 

2 .. Switch to xlOO. If the reading is above 500 
aicroaho/ca (50 aS/a), the salinity value is beyond the 
aeasureaent range. 

3 .. If tbe reading is in range, sritcb to S.U.IRITY and. 
read salini~y on the red 0-(0 ppt aeter scale. 

4. Depress the CELL TEST button. 
reading should be leas than 21i; it 
probe is fouled and the aeasureaent 
the probe and re-aeasure. 

The fall in aeter 
it is greater. the 
is in error. Clean 

2 

Error 

The aaxiaua error in a reading cu be calculated. by 
using the graphs in the following sections. 

Temperature Error 

The teaperature scale is d.esigned to give the a1n1cua 
salinity error when teapera.ture readings are used to 
coapeosate salinity aeasureaenta .. 

Figure 1 •bows total error for probe and instruaeot 
versus °C aeter reading. 

• • 
• 
• 
> 

!,OC • 
• 

ERROR A 

> 

• 
·' 

• 

Exuple: 
Heter l.eadinq: 
Total Error: 
Accuracy: 

.. 

15°C 
0.4°C 

.. 
FIGUU: 1 

15°C +0.4°C for probe and instruaent 
colll:lio~ .. 

Figure 2 shows the worst-case conductivity error as a 
function of the conductivity reading for the probe and 
instruaent coabined. .. 

• 

• 
!~of 

UADil!G 

' 
• • -
(• .. 

Exuple 
lleter Jtead.ing: 
Scale: 

- - -aicroahoa/ca x SCALE 
M .. .. 

aS/a x SCALE 

FIC:UU 2 

360 aicroahos/ca (36 aS/m) 
XlO 

-
oo) 
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~ R.eading Error: 
Accuracy: ~-5' I 3600 ~162 aicroabos/ca (360 ~16.2 

aS/a) for probe and iostruaeot 

I 
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Salinity Enor 

The salinity readings are a function of temperature and 
conductivity. therefore the accuracy is a function of 
both. 

The temperature scale and temperature control have been 
designed to minimize the temperat_ure er.ror contribution 
to the salinity error. The erroi shown in Figure 3 is 
the total of the· temperature and conductivity probe. 
the temperature scale and the salinity scale error. 

~\ of • 
READING 

110·~C 

·•to·•~c 

ppt SALINITY READING 

FIGUJ.E 3 

Exa.m.ple 
Keter Reading: 10 ppt. • 10°c 
\ of Reading Error: 6.5\ 
Accuracy: 10 ppt +0.65 ppt for all errors. 

combined-worst case. 

lOOK 

I 

l 

•.. 
HOTES: 
Resistance values in ohms. ( E 1.000. aesistors 
are 1/2 V, 10\, unless otherwise specified. 

Battery is D size, alkaline only. Eveready E-95 
or equivalent. 

.. 

CIRCOIT DESCIIPTIOM 

The circuit is coDposed of two parts; a ID.Ultivibrator 
and switching transistors. The multivibrator produces 
a square waveform voltage. The square wave is applied 
to two switching transistors. They alternately apply 
two batteries of opposite polarity to the probe tbqs 
providing AC power which minimizes polarization ef
fects. The meter is in series with one battery and 
measures the current from it. The current from the 
battery is proportional to the conductance of the cell. 
Salinity is measured in a special range conductivity 
circuit which includes a user-adjusted temperature 
compensator. In the temperature. redline and Xl posi
tions, the aultivibrator operates at 100Hz. In the 
salinity. XlOO and XlO positions the multivibrator 
operates at 600Hz; in these ranges, pushing the CELL 
TEST button drops the frequency to 100Hz. allowing the 
operator to test for probe polarization. 

IlfSTJtUIIEKT ll.lllfTEifAKCE 

The only maintenance required is battery replacement. 
Two .. D .. size alkaline flashlight cells. such as Ever
eady E95 or equivalent, will provide 200 hrs. of opera
tion. Accuracy will not be ID.aintained if zinc-carbon 
"D'" cells are used. Battery replacement is indicated 
when the redline adjustment cannot be acco11plished. 

Replace batteries every six months to reduce the danger 
of corrosion due to luky batteries. To replace bat
teries, remove the screws from the rear cover. The 

. battery holders are color coded. The positive end must 
Q'O on red. 

I " 
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This scheiD.~tic is representative and 
may be sliqhtly different from the 
circuit in your instrument. 

YSl MODEL 33 AND 33M SCHEMATIC 
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IECALIIIRlTIOif 

Recalibntion should be done at the factory. If 
eaergency recalibration is necessary, however. one of 
the procedures described below aay be attempted. 

1. Use this method. if the teaperature knob has become 
loose or slipped from its normal position. 

a. Read the temperature and conductivity of a sample. 
Deteraine the salinity of the solution by running a 
line vertically on the Calibration Graph from this 
conductance value until it intersects the appropriate 
0 c line <interpolate as required for temperature be
tween the given °c lines). Fro• this intersection 
extend a line horizontally to the edge of the graph to 

I 

" " 

I 
read the salinity for this sample. 

Exaaple: 25,000 micromhos/cm (2,500 aS/m) and 20°c I 
gives a salinity of 17 ppt. 

b. Remove the temperature knob. switch to SALINITY, and 
turn the conrol shaft until the meter needle indicates I 
the salinity value determined in Step a. In the ex
a~ple given. the value is 17. 

c. Switch to TEMPERATURE and note the reading. This 

1 reading must be the sue u Step in a; if it is not, 
begin again. Replace the knob (without turning the 
control shaft) with the pointer at the same tem
perature as the meter reading and tighten both set 
screws securely. I 
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2. You •ay use the resistor and capacitor hookup shown 
in the sketch to subl!lltitute for the probe in the fol
lowing recalibration procedure. 

a. Set the instrU.IIlent for a salinity measurement u 
normaL 

b. Substitute a 1000 microfarad capacitor and 112.7 
ohm 0.1\ tolerance resistor for the probe. 

,' 
Connect the 
wire and red 
instrument. 

resistor and capacitor between the green 
wire on the jack connections inside the 

0-----w..-------ll-------, 
GREEN WIRE 112.7 Cl-

·"' 
REO WIRE 

c. Turn the te~:~perature 

red line. 
dial until the meter reads 

d. Reinstall the temperature knob vitb the arrow at 
25°c. 

This is a temporary calibration only. Return the in
strument to the factory for proper recalibration. 

TSI 3300 SERIES C()f(J){JCTIVITT/TEIIPD.ATUU PROBES 

Description 

These probes are designed and constructed for rugged. 
accurate service in field use. The conductivity cell 
constant is 5.0/c~ (500.0/m} +2\. Each probe contains 
a precision YSI thermistor te;perature sensor of ~0.1°C 
accuracy at 0°C and _±0.3°C at 40°C. The low capaci
tance cable assembly terminates in a three terminal 
0.25" dia. phone plug. 

The 3310 bas a 10 foot c&ble and the 3311 a 50 foot 
cable. Other lengths are available on special order. 

The probe. bas a rigid P.V.C. body, platinized pure 
nickel electrodes. and a rugged cable. 

Cleaning &D4 Storage 

Cleaning 

Vhen the cell test indicates low readings the probable 
cause is dirty electrodes. Bard water deposits. oils 
and organic aatter are the •ost likely contaminants. 

For convenient noraal cleaning scat the electrodes 
for S ainutes with a locally available bathroom tile 
cleaning preparation such as Dow Chemical •aatbroom 
and Chro•e Cleaner." Johnson V&X "Envy. Instant Clean
er," or Lysol.Brand ~Basin. Tub. Tile Cleaner." 

For stronger cleaning a 5 ainute scat in a solution 
aade of 10 part a distilled water. 10 parts isopropyl 
alchol and 1 part BCl can be used. 

Always rinse the probe thoroughly in tap water. then in 
distilled or deionized water after cleaning and before 
storage. 

CAUTION: Do not touch the electrodes inside the probe. 
Platinum blact is soft and can be scraped off. 

5 

If cleaning does not restore the probe perforaance. 
replatinizing is required. 

Storage 

It is best to store conductivity cells in deionized 
water. Cells stored in water require less frequent 
platinization. Any cell that has been stored dry 
should be soaked in deionized water for 24 hours before 
use. 

Replatinization 

1. Clean the probe. 

2. Place the cell in a 50 ml (approxiaate) jar or 
beaker and add enough YSI 3140 Platinizing Solution to 
cover the electrodes. Do not cover the top of the 
probe. 

l. Plug the probe into the Hodel 33 or 33K, switch to 
the XlOO scale to platinize the electrodes. Hove the 
probe slightly to obtain the highest meter reading and 
continue platinizing for the approximate tiae shown 
below: 

Heter Reading Tiae in 
microllbos/cm aS/m ainutes 

30.000 3.000 5 
25.000 2.500 ,6 
20,000 2,000 8 
15,000 1,500 11 
10,000 1,000 16 

•• After the elapsed time • remove the probe and rinse 
in tap water. then in distilled or deionized water. 

5. Return the solution to its container. 2 oz. of 
solution should be sufficient for 50 treatments. 

Probe Use and Precautions 

1. Obstructions near the probe 
At least two inches of clearance 
non-metallic underwater objects. 
such as piers or weights should 
inches fro• the probe. 

can disturb readings. 
must be allowed from 

Metallic objects 
be kept at least 6 

2. Veights are attached to the cable of the YSI 3310 
and 3311 Probes. The YSI 3327 Vei~bts are supplied in 
pairs with a total weight of 4 ounces per pair. Should 
it becoae necessary to add aore weiqbt to overcome 
water currents. ve suggest limiting the total weight 
to two pounds (8 pairs). For weights in excess of two 
pounds use an independent suspension cable. In either 
case. weiqbts must be tept at least 6 inches away from 
the probe. 

3. Gentle agitation by raising and lowering the probe 
several tiaes during a measurement insures flow of 
specimen solution through the probe and improves the 
time response of the temperature sensor. 

Conducti•ity and Salinity Corrections for Long Cables 

The additional length of wire in lon~ cables adds 
capacitance and resistance which will effect readings. 
The recoamended way to correct tor these influences is 
by use of YSI Conductivity Calibrator Solutions (see 
below). which will permit an estimate of correction 
factors. It these solutions are not an.ilable. the 
following tables can be used for the correction of 
errors caused by cable resistance and capacitance on 
special length versions of the 3310, 3311, S-17933 and 
S-16120 probes. 



TABLE I: CONDUCTIVITY CORRECTIONS (IR \ OF READING) 

Indic~ted Cable Length in reet 
Conductivity 

Range uaho/ca 10 so 100 200 300 soo 1000 

x1 100 -1.0 -s.o NR NR NR NR NR 
xl soo -0.2 -1.0 -2.0 -4.0 -6.0 NR NR 
xto• soo -1.2 -6.0 NR NR HR NR NR 
x10 1000 -0.6 -3.0 -6.0 NR HR NR NR 
x10 sooo -0.1 -o.s -LO -2.0 -3.0 -s.o NR 
xlOO 10000 -0.06 -0.3 -0.6 -1.2 -1.8 -3.0 -6.0 
xlOO soooo -o.01 -0.05 -0.1 -0.2 -0.3 -o.s -1.0 

• This row indicates the effect of the change from 100 
Hz to 600 Bz when the instrument is switched to the xlO 
range. 

HR represents conductivity levels which we do not 
recoaaend for probes with the indicated cable lengths. 

TABLE II: TEMPERATURE CORRECTIONS IH °C 

Indicated Cable Length in Feet 
Temperature 

oc 10 so 100 200 100 soo 1000 

0 NONE NONE NONE NONE +0.1 +0.2 +0. 4 
10 NONE NONE NONE +0.1 +0.2 +0.3 +0.6 
20 NONE NONE +0.1 +0.2 +0.3 +0.5 +1.0 
10 NONE NONE +0.1 +0.3 +0.4 +0.7 +1.4 
40 NONE +0.1 +0.2 +().4 +0.7 +1.1 +2.2 
so HONE +0.2 +0.3 +0.6 +1.0 +1.5 +3.1 

NONE indicates that the corrections are less than 0.1°C. 

TABLE III: SALINITY CORRECTIONS IN. PARTS PER THOUSAND 

Temperature \ Conductivity Corrections from Table I 
Setting 

oc -1 -s -10 

0 -0.1 -o.s -1.0 
10 NONE -0.4 -0.8 
20 NONE -0.3 -0.6 
10 NONE -0.2S -o.s 
40 NONE -0.2 -0.4 
so HONE -0.12 -0.2S 

NOTES: 

1. Conducthity corrections should be 11.ade fro• Table 
I~ or by interpolation of the table. 

2. Salinity corrections require deter11.ination of con
ductivity, hence conductivity correction~ and the set
ting of corrected temperature readinos prior to sal
inity aeasurements. 

J. Use of these corrections should increase the error 
band for aeasureaents by less than 10\. 

4. If your measurement conditions are such that a 2\ or 
greater conductivity correction is required, the cell 
test feature will not properly indicate a defective 
probe. 

Cell Calibration and standard Solutions 

The cell constant of a conductivity cell may vary 
slightly with the conductivity of the solution beinq 

measured. Cell calibration may also be affected by 
electrode fouling. replatinization~ or by mechanical 
shock. A cell and meter can be calibrated together~ as 
a system~ with YSI Conductivity calibrator Solutions. 

YSI Conductivity Calibrator Solutions are supplied vith 
a tull technical discussion and detailed instructions 
for use. 

Part llu.mber 

YSI 3161 

YSI 3163 

YSI 316S 

TSI 3167 
YSI 1168 
YSI 3169 

size 

Quart 

Quart 

Quart 

8 Pints 
8 Pints 
8 Pints 

Conductivity at 25.00 degrees C 

1000 microm.ho/ca !0.50\ 

10,000 aicroabo/ca ~.25\ 

•·. 
100,000 Dicrom.ho/cm. !0.25\ 

1000 aicroabo/ca !1\ 
10,000 micromho/cm !1\ 
50~000 Dicromho/cm !1\ 

Directions for calibration at tecperatures other than 
25°C are included witb the Conductivity Calibrator 
Solutions. 

In calcul8ting the cell constant in absolute terms, the 
uncertainty of the meter calibration must be added to 
the tolerance of the conductivity calibrator Solution. 

YSI Model 33 Osed vith YSI SlA,. 54~ 57 and 58 0zygen 
Keters 

If the salinity aeasureDent is to be used for salinity 
correction on the 51A~ the reading should be converted 
to Chlorosity. The formula is: 

PPH Chlorosity ~ [(Salinity ppt -0.03) /(1.8)] x 103 

For these instruments the 0.03 can be neolected so the 
equation simplifies to: 

PPH/Cl • (salinity in ppt x 103) /1.8 

For salinity correction when using the Model 57 or 58, 
use the Model 33 salinity reading directly. No conver
sion is necessary. 

Hodel 33 salinity readings taken in conjunction vith 
Model 54 dissolved oxygen readings can be used to 
correct the Model 54 for salinity and to make post
measurement salinity corrections to dissolved oxygen 
data. Correction tables are available from the factory. 

VAJ<UIITY 

All YSI products carry a one-year warranty on wort-an
ship and p~rts, exclusive of batteries. Daaage through 
accident~ ll.isuse, or taapering will be rep~ired at a 
noainal charge. 

If you are experiencing difficulty with any YSI product, 
it may be returned to an authoriz:ed YSI dealer for 
repair~ eYen if the warranty has expired. If you need 
factory atsistance for any reason~ contact: 

Product Service Department 
YSI Incorporated 
1725 Brannum Lane 
P.O. Box 279 
Yellow 
Phone: 

Springs, Ohio 45387, U.S.A. 
(513) 767-7241. (800) 343-HELP 

e~~ YSI Incorporated 
Yellow Springs lnstrumcm Co .• Inc.. Yellow Springs. Ohio 4'5~7 USA 

VS I Phone '51~ 767-7241•800 343·HELP• Fax '513 767·93'S3•Tclcx 20'5437 ITEM 021470 PN A03309 Q EP 6/69 
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GROUND-WATER SAMPLING RECORD 

Ground-Water Management Area --------------------------------------------- Date ----------------

Facility or Owner Name & Address -----------------------------------------------------L~~~~a~VV.~~~~~---
Sample Location ___ _ 1/4-- 1/4 Section T fl Well Use ------ Lab Sample No. ____ _ 

Well Number -------- Well Depth ___ __,_(f,.,t'-')'-----'-(::1n_l Well Casing Diameter ----- inches 

Type of Pump ----------------------------------------- Date Last Pwnped --------------------

Sampling Device --------------------- Tubing Haterio/. 

Name of Sampler(s) 

Volume of Casing Water before Purging (gallons)* 
-; - - - - - - _-------------- - - - - - - - - - - - - - - - - - - - - - - - - -

Water 
Level 
(ft. Water Pumping Sample 
below Level (ft. Pump Pump Volume Rate Start 
top of above mean on off pumped (gallons/ ·/End Temp Cond. 

Time casing) sea level~ {Time~ {Time1 {gallons~ minute~ (Time) .Lfl Eh 2!L_ (umhos) 

Samples Delivered To By -----·---------------

;,y = 3.14 r2 x h, where V = volume of water in casing (cubic feet), r = radius of the casing 
(feet),· and h =length of casing filled with water (feet) (I cubic foot= 7.48 gallons). 

' 

--~-----------~----
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v. Procedures for Determining and Reporting Out of Control 
Events 

Criteria for interpreting control charts and establishing that a 
procedure is out of control: 

Control charts provide a useful tool in assessing QC efforts 
through graphic displays of a parameter and its variability over 
time. The warning limits for a parameter is set at x +/- (l.5)STD 
of percent recovery for an SRM and spike and x +/- (l.5)STD of RPD 
for duplicates.If one or two points fall in the warning area, more 
frequent observation of the analysis is required. If three 
consecutive points fall out side the warning limits, analysis is 
termi·nated and the problem is corrected. (Form V is filed) 

Action limits are set at x +j- (2.0)STD of percent recovery for 
SRM and spikes. The action limits for duplicates are x +j
(2.0)STD of RPD. No data will be accepted when an SRM calibration 
check point or RPD for duplicates or a spike recovery in (clean) 
water falls outside the action limits. In a non-water matrix, if 
the spike recovery falls outside the action limits, the data is 
flagged, but acceptable. 

Besides defining warning and action limits, control charts also 
reveal shifts, trends, and biases in the analytical system. 

Conditions necessary to re-establish control: 

Once an out of control event is identified, analysis stops. The 
problem is identified and corrected. To re-establish control, 
three consecutive points must be generated inside the warning 
·limits on the SRM, duplicate or spike control chart (whichever 
event was out of control) . (Form V is filed) At this time all of 
the samples included in the sample set of which there was an out 
of control event are reanalyzed. 

The procedure and format for documenting the out of control event 
and corrective action: 

When an out of control event occurs, the Department Director, 
Technical Director, and Quality Control Officer is notified. A 
permanent record of the event is kept. This record includes no 
less than the date of the event, the out of control values, & 
parameter corrective action taken, and verification of control 
values. (See Form V) 
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I. INTRODUCTION 

The Sequim-Dungeness Groundwater Quality study is the result 
of joint funding from Clallam County, Washington and the 
Washington State _Department of Ecology (WDOE). A 
requirement of the'- contract is community participation at 
all stages of the study. To satisfy this requirement, 
Clallam county developed a Groundwater Advisory Board to 
include individuals and organizations living in the study 
area. 
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citizen Advisory Board 

As this study is limited, both in duration and funding, the 
most effective mode for full public involvement is through a 
Groundwater Advisory Board. Community organizations and 
individuals sucli as tribal groups, environmental 
organizations, irrigation districts and companies, farmers, 
elected officials, builders, medical authorities and the 
general public will be offered an opportunity to participate 
in the shaping of this project. 

A. Purpose and Authority 

The purpose of a Groundwater Advisory Board will be to 
assist in the scoping, reviewing and evolution of 
project needs. The board's input will keep the study 
from becoming self-serving; it will also serve as a 
sounding board to reflect and represent the community's 
interests if political decisions involving land use are 
made. 

Additionally, several board members will sit on the 
Dungeness Watershed Management Committee (DWMC). The 
DWMC is a local public involvement group of the WDOE 
funded Dungeness Surface Water Quality study. This two 
group interaction will facilitate an on-going 
information/education exchange on local water quality 
problems. The final result will be an integrated 
understanding of regional water resource issues that 
will aid in future planning and policy decisions. 

The Groundwater Advisory Board will have authority to 
review, comment, advise and produce recommendations. 
Board input will be considered in policy formation and 
in areas of a general nature. Final project decisions, 
however, will be made by Clallam County and WDOE. 

B. Represented Community Interests 

The study area will include eastern Clallam County, 
including Carlsborg east to Sequim Bay. A list of 
organizations and individuals residing in the study 
area which may be selected to participate on the 
Groundwater Advisory Board are listed below. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1. Citizen Advisory Board 

As this study is limited, both in duration and funding, the 
most effective mode for full public involvement is through a 
Groundwater Advisory Board. Community organizations and 
individuals such'' as tribal groups, environmental 
organizations, irrigation districts and companies, farmers, 
elected officials, builders, medical authorities and the 
general public will be offered an opportunity to participate 
in the shaping of this project. 

A. Purpose and Authority 

The purpose of a Groundwater Advisory Board will be to 
assist in the seeping, reviewing and evolution of 
project needs. The board's input will keep the study 
from becoming self-serving; it will also serve as a 
sounding board to reflect and represent the community's 
interests if political decisions involving land use are 
made. 

Additionally, several board members will chair on the 
Dungeness Watershed Management Committee (DWMC). The 
DWMC is a local public involvement group of _the WDOE 
funded Dungeness surface Water Quality study. ·This two 
group interaction will facilitate an on-going 
informationjeducation exchange on local water quality 
problems. The final result will be an integrated 
understanding of regional water resource issues that 
will aid in future planning and policy decisions. 

The Groundwater Advisory Board will have authority to 
review, comment, advise and produce recommendations. 
Board input will be considered in policy formation and 
in areas of a general nature. Final project decisions, 
however, will be made by Clallam County and WDOE. 

B. Represented Community Interests 

The study area will include eastern Clallam County, 
including carlsborg east to Sequim Bay. A list of 
organizations and individuals residing in the study 
area which may be selected to participate on the 
Groundwater Advisory Board are listed below. 
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Environmental Organizations 
Bay Watchers 
Sierra Club 
Sequim Native Plant Society 
Friends of the Elwha 
Olympic Ancie~t Forest Alliance 
Peninsula Trails Coalition 
Olympic Conservation Council 
Olympic Outdoor Sportsmen 
Save Our Streams 
Olympic Peninsula Audubon Society 
Protect the Peninsula's Future 

Well Drillers 
Bekkevar Well Drilling 
Louie's Well Drilling 
Stoican Drilling Co. 
Mel Williams Well Drilling 

Government 
City of Sequim 
Clallam County 

Tribes 
Jamestown Klallam 

Fisheries 
Washington Aquaculture Council 
Washington State Department of Fisheries 

Health Officials 
Dr. Harold Royalter, M.D. 

;o";! J c--wr'" s 5 I 
'1 ;I 7'2! 2 

General Public 
It is expected that two to three people from the 
general public will participate. These members will 
either be self-nominating or selected from a list 
compiled by the Clallam County Board of Commissioners. 

Irrigators 
Dungeness River Agricultural Water users Association 

Realtors 
SequimjDungeness Board of Realtors 

Home Builders 
North Olympic Home Builders Association 

Farmers 
Dungeness organic Produce 
Clallam County Conservation District 
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c. 

D. 

E. 

Board Solicitation Process 

A variety of methods will be employed to request 
volunteers in the creation of the Groundwater Advisory 
Board. Formal" letters of solicitation will be used for 
organization and key individuals. If no response is 
received, phone calls will follow. To attract the 
general public, newspaper and radio advertising will be 
used. Ads will be placed with the Peninsula Daily News 
and the Seauim Gazette on Monday, July 2, until an 
adequate response is generated. In addition, local 
radio station KAPY will advertise for community 
participation. It is anticipated that the creation of 
this advisory board will pose few problems, due to the 
community's high level of environmental awareness. 

Format - Education/Issue Development 

To assist the board in becoming familiar with aspects 
of the study, short lectures will be given by either 
Clallam County or an engineering consultant. Topics 
discussed will be environmentally oriented to key 
aspects of the study, including but not limited to the 
proposed State of Washington groundwater quality 
standards or the EPA's listing of Priority Pollutants. 
These lectures will be on a general level so that 
anyone who attends learns. In addition, a short 
presentation will be provided by the project manager at 
every meeting to inform the board of progress or 
problems. Discussions will follow, allowing for all 
parties present to raise questions, make comments or 
suggestions. 

Meeting Schedule 

For the duration of the study, or until March 1991, the 
Groundwater Advisory Board will tentatively meet 
bimonthly on Tuesdays of the third week at 7:00 p.m. in 
the downstairs Conference Room at the Clallam County 
courthouse, beginning in June. However, an initial 
meeting will be held on Wednesday, July 11 in the 
afternoon and evening to discuss an agreeable meeting 
schedule. In addition, designated board members who 
chair on DWMC will be required to attend meetings as 
dictated by the DWMC' s meeting schedule. Selected 
board members are required to attend meetings during 
the entire course of the study ending in March 1991. 

Meetings are anticipated to last for one hour, but will 
be flexible to accommodate the needs of the occasion 
and the group. Either the engineering consultant or 
the study project manager will be leading the group 
through a series of planrted activities. 
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An open door policy will be instituted at every 
meeting. Each sess1.on will be on record. Copies of 
the Advisory Board's minutes will be distributed to 
interested parties both inside and outside the board 
after every s~_ssion. 

Community Education 

A. News Releases 

B. 

Private media sources will be utilized to inform the 
public of ongoing sampling activities. The Peninsula 
Daily News, Sequim Gazette and local radio station KAPY 
will be contacted on Monday, July 2 to post general 
board meetings and inform the public when sampling 
activities will occur. Perhaps a feature article could 
be written by the Peninsula Daily News or Sequim 
Gazette to describe in-depth the specifics of the 
groundwater water quality study. 

Pamphlet Distribution 

Pamphlets have been purchased, which discuss in a 
general manner, information regarding nitrates and 
health. These brochures will be distributed to people 
at every sampling site in late July. In addition, 
information on priority pollutants will be dispersed to 
occupants at every site sampled for priority 
pollutants. This information will also be made 
available at the Groundwater Advisory Board meetings, 
Clallam County Division of Environmental Health and at 
the request of individuals beginning on Monday, July 2. 
It is reasoned that this literature will educate and 
subdue fears that may arise during sampling events. 
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PUBLie PARTICIPATION AND 
STRUCTURAL PLAN 

for the 

DUNGENESS WATERSHED MANAGEMENT COMMITTEE 
and the 

DUNGENESS GROUNDWATER ADVISORY COMMITTEE 

Submitted to: 
Bill Hashim, Project Manager 
Department of Ecology 

23 October 1990 

Submitted by: 
Jeff Bohman, Manager 
Clallam County Division of Water Quality 

Submitted in partial fulfillment of: 

Task 2: Establishment and Facilitation of a local Watershed 
Management Committee 

Dungeness Watershed Action Plan 
(TAX 90179) 



Introduction 

As specified in 400-12-410 WAC, the Dungeness Watershed 
Management Committee shall be composed of representatives of all 
affected parties, agencies, governmental entities, interest 
groups, special districts and general residents. The size and 
diversity of the Dungeness study area in both natural and socio
economic terms makes it infeasible to have a single committee be 
all-inclusive of these parties. As provided in Task 2 of the 
Dungeness Watershed Action Plan grant (TAX90179), the overall 
structure will include additional support committees which will 
ensure the opportunity for complete representation. 

This committee structure plan was developed after review of past 
experience in Clallam County and elsewhere on the size, 
effectiveness, cohesiveness and community influence of other 
watershed management committees and similar entities. After 
considering this perspective, this committee structure was 
developed by seeking to identify all potentially interested or 
affected parties and allowing the structure to grow from what was 
found. This draft structure was then reviewed by 8-10 key 
residents who had been involved in the previous local watershed 
planning process in Sequim Bay. Final adjustments were made 
based on their recommendations and the proposal is now ready for 
reviewfapproval by the Department of Ecology, 

Development of the Committee Structure 

As an early action watershed, the Sequim Bay Watershed Committee 
was not explicitly called upon to have any particular compo
sition. The county's approach was to emphasize non-staff, 
community citizens in the Watershed Committee and to have agency 
and other technical perspective and experience in a technical 
committee. In addition, an education committee was established. 
The Sequim committee numbered about 25 with a technical committee 
of about 20 and an education committee of about 30. Interviews 
with Katherine Baril (who developed the Sequim Bay Watershed 
Committee), several members of that committee, and represen
tatives of the Puget Sound Water Quality Authority and other 
watershed projects led to the conclusion that the Sequim 
committee was unwieldy in size and that its technical and 
education committees were underutilized. These considerations 
led to a decision to reduce the management committee membership 
to 15-18 individuals, while expanding the membership and the 
roles/activities of the support committees. This reduction in 
the watershed committee size, coupled with the expansion and 
added emphasis on the support committees is the principal 
modification being made in this proposed Dungeness committee 
structure. 

The other parameter that applied, as noted above, is the 
application of the requirements of 400-12-410 WAC. In order to 
ensure inclusiveness, a preliminary list of identifiable entities 
and interest groups was developed. This list was examined by the 
reviewers mentioned above. During the course of these reviews 
only a few groups were identified as missing and they were added. 
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These parties were also separated into three categories: 
governmental and quasi-governmental entities; federal state and 
local agencies; and citizen-based groups and organizations. 
After all identifiable additions, these categories and their 
constituent parties now include: 

Governmental entities 

Clallam County 
City of Sequim / 
Jamestown Klallam Tribe 
Clallam County Public Utility District 
Port of Port Angeles 

State/federal/local agencies 

US National Park Service 
US Forest Service 
us Soil conservation Service 
us Fish & Wildlife Service 
US National Marine Fisheries Service 
WA Dept. of Ecology 
WA Dept. of Fisheries 
WA Dept. of Wildlife 
WA Dept. of Natural Resources 
WA Dept. of Transportation 
Cooperative Extension Service/Sea Grant program 
Arthur Fiero Marine Science Center (Peninsula CC) 

Interest groups/constituencies 

Private foresters 
Landowners: Dungeness Property Owners' Association 
Dungeness Flood Advisory Board 
Dungeness River Management Team 
Septic installers 
Well drillers 
Realtors/developers 
Sequim Chamber of Commerce 
Irrigators: Sequim-Dungeness Water Users' Association 
Dairy farmers 

Total = 5 

Total = 12 

General agriculture: Clallam County Conservation District 
Educators: Sequim School District 
Sportsmen: Olympic Outdoor Sportsmen 
Olympic Rivers Council 
Wild Olympic Salmon 
North Olympic Salmon Coalition 
North Olympic Peninsula Aquaculture Association 
Audubon 
Protect Peninsula's Future 
Washington Environmental Council Total = 20 

Note: Although not a part of the identified parties above, it is 
recognized that there are various special case entities that we 
will want to have involved wherever appropriate. This includes 
entities such as golf courses, nurseries, concrete/gravel 
companies, and the Olympic Game Farm. 



The next consideration was how to compose a management committee 
from all these interests that would be most responsive, effective 
and successful. TWo different basic scenarios were considered. 
The first was one which sought to mimic the Sequim approach by 
having the watershed committee be citizen-based--composed of "at
large" citizens who didn't necessarily represent any of the 
identified groups while relying on the agency/government 
involvement to be through the support committee structure. This 
approach was reluctantly but firmly rejected for several reasons: 
1) It is questionable that we could find 15 to 18 committed, 
capable people who would want to devote the time to the process. 
2) If we did, it would likely be that they do have a particular 
personal interest that would preclude them from being completely 
objective and representative of the community as a whole. 3) 
The learning curve to achieve basic capability on the diverse 
issues would be the longest of any approach. 4) There would be 
a loss of community investment and credibility because 
identifiable constituencies would not be directly involved. 5) 
There would be great difficulty in determining the criteria by 
which any particular such "at-large" person would be chosen over 
others and in deciding who should be doing the choosing. 

These drawbacks, in conjunction with the ways in which a more 
representative, constituency-based composition resolved these 
drawbacks, led to the recommendation made here that the Dungeness 
Watershed Management Committee be made up of individuals repre
senting the most significant parties from the lists above. 

The Committee Structure 

coordinating Committee 

The Watershed Management Committee will actually consist of a 
central Coordinating committee and four specialized support 
committees: Technical, Education, Policy and Groundwater. The 
size of the Coordinating Committee will be limited while the 
membership in one or more of the support committees will be based 
on both the parties' interests and our overall program goals and 
objectives (ie. we may seek to "draft" people or parties to 
particular committees) . There will be a close integration 
between the Coordinating Committee and the support committees 
because at least three members of the Coordinating Committee will 
be on each of the support committees and because each support 
committee will have the staff support of one of the Water Quality 
Division staff people who will be responsible for maintaining 
communication between the Coordinating Committee and their 
specific support committee. 

The target size for the Coordinating Committee will be 15 
persons, with a retained flexibility to add up to three 
additional persons. These additions, being reflective of the 
composition of the Coordinating Committee, will emphasize citizen 
rather than agencyjgovernmental representation. With a target 
size of 15, and keeping in mind the relative numbers of parties 
in each of the three categories above, we are recommending that 
there be persons representing three of the governmental parties, 
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four of the agency parties and eight of the citizen parties, as 
follows: 

Governmental entities 

Clallam County 
City of Sequim 
Jamestown Klallam Tribe 

,• 

Federal/State/Local Agencies 

US Forest Service 
WA Dept. of Fisheries 
WA Dept. of Natural Resources 
WA Dept. of Ecology 

Interest groups/constituencies 

Agriculture: Clallam county Conservation District 
Irrigation: Sequim-Dungeness Water Users' Association 
Private Forestry 
Realtors/Developers 
Landowners 
Sportsmen 
Educators 
Environmental 

This composition provides for truly meaningful cross-sectional 
representation of the diverse parties affected by our watershed 
planning effort. In conjunction with its support committees it 
will provide comprehensive coverage that should successfully be 
able to address all the issues we'll encounter. It is purposely 
composed with a majority of non-professional citizens to ensure 
that any staff/professional tendency to make assumptions or take 
shortcuts won't occur. And, of course, more than anything it 
maintains our local commitment to having the product of the work 
be truly reflective of the citizens who are directly affected. 
The additional seats that may be used will allow flexibility to 
incorporate all geographic areas and constituencies that may not 
otherwise be adequately included at this level. 

Support committees 

The support committees will operate to provide specific 
information to, and respond to specific inquiries from, the 
Coordinating Committee. Each of the four support committees will 
have open membership to representatives of any.interested 
governmentaljagencyjorganizationjindividual party. Each 
committee will have a designated chairperson who will not be 
someone from the Coordinating Committee (there will be a 
preference applied to have each support committee chair be an 
informed lay person interested in that committee's field of 



responsibility). Each committee will be supported by a staff 
person from the Water Quality Division as detailed below. And 
each support committee will have the specific membership of at 
least three representatives from the Coordinating Committee as is 
also shown below. 

The full membership of each of these committees may hardly ever 
meet as a group. Rather, we see the process working so that each 
particular issue or question to be dealt with by any one 
committee will be addressed only by those who express an interest 
in that particular question. In this way we can assure maximum 
inclusion, while allowing for focussed attention on each issue 
with a minimum wasted effort of trying to carry along dis
interested parties. These issue groups within each support 
committee will be supported by the respective staff person and 
will also be the most effective mechanism to get questions 
addressed and the responses back to the coordinating Committee. 

Any given party may choose to be involved in any or all of the 
support committees. However, we do see some likely orientation 
among the groups identified, so, for illustrative purposes, here 
is a how this approach might actually look (parties shown above 
the line are members of the Coordinating Committee): 

Technical Committee staffed by Habitat Specialist 

US Forest Service 
WA Dept. of Fisheries 
WA Dept. of Natural Resources 
WA Dept. of Ecology 

US Fish & Wildlife Service 
US National Marine Fisheries Service 
US National Park Service 
US Soil Conservation Service 
WA Dept. of Wildlife 
WA Dept. of Transportation 
Arthur Fiero Marine Lab (Peninsula CC) 
Clallam County Department of Public Works 
Clallam county Public Utilities District 
(any interest groups/constituencies/individuals from above or at
large) 

Education Committee staffed by Education Specialist 

Education 
Environmental 
Landowners 
Sportsmen 
Jamestown Klallam Tribe 
(any other parties from the Coordinating committee) 

Sequim Chamber of Commerce 
Port of Port Angeles 
Clallam County Public Utility District 
(any of the other identified parties from above or at-large) 
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Policy Committee staffed by Planner 

Clallam County 
city of Sequim 
Jamestown Klallam Tribe 
(any other parties from the Coordinating Committee) 

Clallam County Public Utility District 
Port of Port Angeles 
Sequim Chamber of commerce' 
(any of the other identified parties from above or at-large) 

Groundwater Committee staffed by Groundwater Specialist 

Clallam County 
city of Sequim 
Irrigators 
Landowners 
Realtors/Developers 
Clallam county Conservation District 
(any other parties from the Coordinating Committee) 

Clallam County Public Utility District 
Clallam County Dept. of Public Works 
(any other parties from above or at-large) 

Roles of the Committees 

It is intended that any conceivable matter that might come up in 
the course of this planning process will be able to be addressed 
by one or more of these committees within the overall Watershed 
Management Committee. Although there will certainly be some 
marginal areas where the relevance to one committee or another 
may be unclear, we will readily be able to decide any possible 
assignment or designation and respond satisfactorily. In general 
terms, however, we see the committee roles in this way: 

Coordinating Committee 

Will function in much the way as other watershed committees 
function. It will assemble all available information on a given 
issue, assess the information and develop response recommenda
tions if possible. It will be responsible also for referring any 
incompletely understood matters to the appropriate support 
committee(s) for their detailed examination and response. There 
will be a presumption in favor of referring matters or at least 
seeking input from the support committees on all issues being 
examined. Ultimately it will be this committee that will be 
charged with refining recommendations and developing the draft 
action plan and subsequent versions. 



Technical Committee 

Will be responsible for providing best available information on 
all natural resource, land use and other quantifiable informa
tion. Will also be expected to provide response options to the 
Coordinating Committee whenever possible. This committee may 
well be one of the busiest, especially in the early stages. 

Education Committee ,' 

Will be responsible for actively exploring all educational and 
informational opportunities to further the community's knowledge 
of water quality issues and considerations, its intrinsic 
valuation of the water resources of the area, and its commitment 
to the highest and best stewardship of these water resources and 
the myriad activities that affect them or are affected by them. 
More than the other support committees, this committee will have 
freedom to explore its own ideas and provide spontaneous 
suggestion to the Coordinating Committee. 

Policy Committee 

Will be responsible for examLnLng current and/or potential policy 
(ie statute, code, regulation, etc.) as it affects or might 
affect any particular aspects of water quality and the activities 
that have impact on water quality. Will provide the Coordinating 
Committee with analysis of how existing policy works or doesn't 
work and with how policy might be developed and applied in 
specific circumstances identified by the Coordinating Committee. 

Committee Process 

Although much of the finer points of committee process will be 
determined by the committees themselves after formation, we do 
expect them to develop a consensus approach. Each will determine 
its own schedule, with an understanding of the time frames 
required under the contract. As mentioned above, specific staff 
people will assist the committees and the issue groups composed 
within the committees. And there are already qualified people 
tentatively identified to serve as the committee chairs mentioned 
above. 

We expect to solicit interest and participation beginning in 
early November with a goal of a first meeting on November 20. 
Thereafter, meetings will be scheduled by the committees. 

The Coordinating Committee will be facilitated by the Water 
Quality Division manager. It will meet on a regular basis, while 
the other committees may meet more irregularly. 

Committee Selection 

All identifiable groups, organizations, agencies and entities 
will be written a letter of invitation explaining the watershed 
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process. (Of course, most all parties are already fully aware of 
what is intended.) The letter will also explain the expectations 
that will be held of people chosen for the Coordinating Committee 
and the support committees. Each letter will request the name of 
a designated nominee and an alternate nominee. This will allow 
more flexibility in developing a broadly representative 
Coordinating Committee and support committees as well as 
providing a way to avoid interpersonal conflicts that may become 
apparent as the formation is refined. In addition, prominent 
advertising will seek the ,involvement of unaffiliated individuals 
who might not have been included within the mailing. 

Prospective members will be interviewed moderately to verify 
commitment and qualifications. After receiving all nominees, the 
Water Quality Division will review them and make a roster of 
recommendations to the County. The County will then officially 
appoint them. Then the fun really begins! 
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GROUNDWATER COMMITIEE 

I (Rev. 5/21/91) 

Name and address Tel. No. Notes 

I Nancy McHenry, Chair H 928-3982 Septic design (NTI); at large 
2287 Freshwater Bay Rd. w 452-8491 

I 
Port Angeles, WA 98362 

Dave Cameron H 683-5483 Clallam County Commissioner; 

I 
505 Hooker Rd. W 452-7831, ext. 233 DWMC Coordinating Committee, 
Sequim, WA 98382 Policy Committee 

I 
Romeo Conca H 683-5229 Clallam Conservation Dist.; 
730 Lost Mountain Rd. DWMC Coordinating Committee 
Sequim, WA 98382 

I Ken Clark H 683-8325 Realtor; DWMC Coordinating 
P. 0. Box713 W683-0080 Committee 

I 
Sequim, WA 98382 

Dr. Jack Fletcher H 683-1958 Audubon; at large 

I 
250 Three Crabs Rd. 
Sequim, WA 98382 

Dr. M. Pat Wennekens H 683-4007 Protect the Peninsula's Future; 

I 399 Norman St. at large 
Sequim, WA 98382 

I Mike Kitz w 452-9771 PUD; (liaison) 
PUD No.1 
P. 0. Box 1090 

I Port Angeles, WA 98362 

Richard Parker w 683-4139 Director, Sequim Public Works Dept. 

I City of Sequim 
P. 0. Box 2108 
Sequim, WA 98382 

I Rich Fox w 452-7831 County Dept. of Public Works; 
CC Dept. of Public Works DWMC Policy Committee 

I 223 E. Fourth St. 
Port Angeles, WA 98362 

I Tom Santos H 683-7112 Landowners; Grange member; 
243 Dungeness Meadows sportsman; DWMC Coordinating 
Sequim, WA 98382 Committee 

I 
I 



I 
Roger Schmidt W683-8003 Irrigators I 
Sunny Farms 
P. 0. Box 125 I Carlsborg, WA 98324 

,· 

Nick Stoican W683-5580 Well drillers I Larry Stoican 
Stoican Drilling Co., Inc. 
P. 0. Box 161 I Sequim, WA 98382 

Welden Clark H 683-1087 Audubon; at large; I 280 Sporseen Rd. DWMC Coordinating Committee, 

Sequim, WA 98382 Policy Committee 

Ed Sprouse H 683-6920 Sequim Yacht Club; at large I 
197 Mill Road 
Sequim, WA 98382 I 
Joe Donisi H 452-1305 Drainage design (NTI); at large 

NTI Engineering w 452-8491 

I 717 S. Peabody 
Port Angeles, WA 98362 

Mike Wallingford W 452-7831 , ext. 335 Div. of Environmental Health I 
CC Dept. of Community Dev. (liaison); DWMC Policy 

223 E. Fourth St. Committee 

I Port Angeles, WA 98362 

Dr. Harold Royaltey H 683-1525 Medical doctor; 

1 08 James Place Public Health Advisory Board I Sequim, WA 98382 

Dale Brown w 457-8481 Septic tank pumping (Arrow) I P. 0. Box 1365 
Port Angeles, WA 98362 

I 
BobTillia W457-8388 Well drillers 

Louie Rychlik I Louie's Well Drilling 
1652 Barr Road Extension 
Port Angeles, WA 98362 I 

I 
I 
I 
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ll"if-vaxtf ' 
SUMMARY OF 'ntE!IGROUNDWATER COMMITTEE Mhr.tiNG 

June 26, 1991 - 5:30 to 7:30 p.m. 
================================================================= 
MEMBERS PRESENT: 
Romeo Conca, Rich Fox, Welden Clark, Mike Wallingford, Nancy 
McHenry, Joe Donisi, Pat Wenriekens, Tom Santos 

MEMBERS ABSENT: 
Richard Parker, Ed Sprouse, Ann Soule, Dave Cameron, Jack Fletch
er, Nick Stoican, Ken Clark, Harold Royaltey, Dale Brown, Mike 
Kitz, Louie Rychlik, Bob Tillia, Paul Stoican, Roger Schmidt 

OTHERS PRESENT: 
Jeff Bohman, Bill Hashim 

HANDOUTS 

Unfinished Agenda - Updated 6-14-91 

Final Report of "Sequim-Dungeness Groundwater Quality Study" 
without appendices 

ANNOUNCEMENT 

Bill Hashim from DOE was present and committee members were 
introduced. 

Committee members are to submit their comments on the final 
groundwater report to the Water Quality Office by July lOth. 

FOCUS OF MEETING 

The turnout for the meeting was quite small. 'Where do we go 
from here?' was the focus of the meeting. The following list was 
developed. 

l. Provide input to Board of Health for recommenda
tions on implication of Geologically Sensitive 
Areas to the On-Site Septic System Regulations. 

2. Review Management Options for groundwater protec
tion. 

3. Review criteria for setting up the next Ground
water Quality Study Grant. Develop research and 
monitoring details for the groundwater project. 

4. Review Subsurface Geology. 

Sub-committees will be formed to review items 1, 2, and 4. 

An activity list was developed on how we should go about 
understand information and determine GSA's. 

A. Review publications and items on Bibliography 
B. Identify subsurface transport formations 
C. Look at extent of aquifer protective strata 
D. Look at susceptibility of groundwater contamina

tion in the upland section of Dungeness Valley 
E. Update model done by Drost 

to 



F. 

G. 
H. 
I. 

Describe the affect of vegetation soils and 
recharge potential 
Look at surface drainage and relation to recharge 
Test accuracy of soils map 
Review well logs 

In reference to subsurface geology, the question was raised: 
"how much do we need to know before we make recommendations"? It 
is understood that we Will not be able to master the complete 
groundwater picture. It is also understood there will be a limit 
to the accuracy and detail on information we produce. A comment 
was made to the longer the committee takes in developing GSA's 
and recommendations, the more of a chance there is for possible 
groundwater contamination. 

To get a start on tackling the activity list, Pat W. is willing 
to synthesize the available publications to get a better picture 
of how the groundwater systems operate. In addition, Pat W. is 
willing to take on items A, B, C, & F. Welden C. volunteered to 
look at how glaciation affects the groundwater (item A). Joe D. 
volunteered to look at a sampling of well logs to get a better 
picture of the unconfined and confined aquifers (item I). Nancy 
volunteered to review a sampling of soils logs on septic permits 
to test the validity of the soils maps (item H). 

Concern was expressed by Steve Gray (Critical Areas Committee) 
that the groundwater committee has not developed GSA's. There
fore, Pat and Welden will be drafting a letter to Steve and the 
Critical Areas Committee to relay to them where we are and the 
complexities we have found. The draft letter will be ready for 
review at the next meeting. 

Nancy is presently looking at the survey forms to develop the 
optimum meeting time for the committee. 

NEXT MEETING: 

Monday, July 8, 5:30p.m. at Welden Clark's House - 260 Sporseen 
Road 

Proposed focus of meeting is to: 

* Have a presentation on wells and well logs 
* An update on the progress of tackling the activity list 
* Review draft letter to the Critical Areas Committee 

All committee members are encouraged to attend. 

fc: H20NOTE5.NLM 
Dir: NLM/Ltr 
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GROUNDWATER COMMITfEE 

UNFINISHED AGENDA, REV. 2 (6/14/91) 

L Educational sessions/workshops 

1. Geology, hydrogeology, and glaciology, featuring local geology experts (e.g., Penin. 

College Prof. Crawford, well drillers), including a field trip to Bell Hill overlook, 

beach cliffs at Port Williams, etc. 

2. Well drilling and construction, including a site visit. Discuss zones of "good" and 

"bad" water, aquifer depths, changes over time. Attempt to standardize terms used 

by drillers on well logs. 

3. Septic system theory and reality, including site visits. Discuss local soil conditions, 

failures, and areas of high risk of contamination. 

II. Sub-studies/mini-research projects (incl. a presentation to entire committee afterward) 

1. Groundwater quality standards and their applicability to our goals. 

2. Groundwater management options, including what other areas have done. 

3. Further investigations into well reports: 

a) identify specific areas where "protective" layers exist 

b) create more geologic cross sections showing water table 

4. Further investigations into well construction and adequacy of surface seals. 

5. Compile nitrate data collected for all building permits issued between 7/90 and 

4/91 (from Environmental Health files) 

6. Help county devise a way to coordinate all hydrogeologic and water quality data 

generated in the process of permitting and monitoring. 

a:\gc\unfinish.doc 
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SUMMAk1 OF THE~GROUNDWATER COMMlhr.E MEETING 
June 12, 1991 - 5:30 to 7:30 p.m. 

=============;=================================================== 
MEMBERS PRESENT: 

Romeo Conca, Ken ClarK, Rich Fox, Roger Schmidt, 
Mike Wallingford, Nancy McHenry, Ann Soule, Dave 
Fletcher, Nick Stoican, Joe Donisi, Paul Stoican 

Welden Clark, 
Cameron, Jack 

MEMBERS ABSENT: 

Richard Parker, Ed Sprouse, Harold Royaltey, Dale Brown, 
Wennekens, Mike Kitz, Louie Rychlik, Bob Tillia, Tom Santos 

OTHERS PRESENT : 

Jeff Bohman 

HANDOUTS 

Pat 

RCW Chapter 36.36, Aquifer Protection Areas with attachment 
House Bill 1019 

ANNOUNCEMENT 
I 

Bill Hashpm from DOE was expected to attend the meeting, however, 
he did not arrive. 

FOCUS OF MEETING 

The ground rules and goal statement were discussed. Both 
were adopted with minor changes. Please find the attached 
ed copies for your use and future reference. 

items 
adopt-

A sub-committee was formed to review the comments by members to 
Ann's draft report. The sub-committee consisted of Ken Clark, 
Mike Wallingford, Nancy McHenry, and Roger Schmitt. Roger re
ported to the committee a summary of the common concerns and 
comments. The main points were: 

* The identified GSA criteria showed insufficient 
correlation with current nitrate data and known 
distribution of nitrate contamination. 

* There is insufficient data to support the crite
ria. In particular, subsurface geologic formations 
are not considered in the criteria, resulting in 
little explanation for the interrelation of con
fined and unconfined aquifers. Important because 
the intent was to designate a GSA to protect the 
unconfined aquifer, but depth and location have 
not been determined. 



* 

* 

* 

* 

The rating system for GSA's has not field tested 
to determine accuracy. 

The factors have not been identified with enough 
accuracy to ~e used as a planning tool. 

We, as a committee, may be setting a precedent of 
inaccurate products by releasing the GSA map with 
boundaries showing high, moderate, and low. 

Placing onus on the property owners to 
physical conditions on the property, 
designation has not been tested. 

"prove" the 
when this 

The committee realizes the non-renewable character of groundwater 
quality. Once it's contaminated, it would be very difficult to 
correct. Therefore, the consensus of the committee was to recom
mend an interim status of the whole study area as "geologically 
sensitive". Until we have a better understanding, we could not 
make a full judgment on mapping GSA's. 

Some recommendations to obtain additional information (which will 
be addressed fully at the next meeting) include drilling test 
wells, matching the septic system soil holes to soils book, 
education of the public, and uniformity in well drillers logs. 

The next agenda item was management programs. Ann handed out RCW 
Chapter 36.36, Aquifer Protection Areas with attachment House 
Bill 1019 and asked for comments on the Management Programs. 
Although the committee felt we would advocate something, we need 
more information to designate the GSA's before recommending a 
program. 

NEXT MEETING: 

Wednesday, June 26, 5:30p.m. at the~equim Community Center 

Proposed focus of meeting is to: 

* Determine where to go from here 
* Update unfinished agenda 
* Develop sub-committees to review GSA and adapt to on-site 

sewage code; review other groundwater management plans; 
review subsurface geology 

Enclosed with the minutes is a survey that all 
need to return at the next meeting (or mail in 
meeting day and times. 

fc: 
Dir: 

H20NOTE4.NLM 
NLM/Ltr 

cc: B. Hashim file: 
B. White 
Planning 
Long Range Planning 
A. Soule 

committee members 
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Groundwater committee~ 
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GROUNDWATER COMMITTEE 
GROUND RULES 

Adopted June 12, 1991 
============================================================================== 
1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

A commitment is made' to reach consensus for decisions and to work to
gether to achieve success. 

Meetings are open to public participation throughout, though all people 
present will abide by these ground rules. 

Each person present at a meeting is committed to participate in the 
discussions; each member, present or not, is responsible for giving 
input, written or otherwise. 

The chair and staff will prepare the agenda and announce it at the start 
of each meeting. Members may suggest agenda items prior to the meeting 
date. 

The staff and chair are primarily responsible for ensuring the agenda 
items are addressed. Each member has the opportunity to speak, and is 
responsible for discussions stay on track. 

A member must be addressed by the chair prior to speaking. 

The discussion of each member will be limited to two to three minutes 
and will be relevant to the specific agenda item. The staff or chair 
will defer a member(s) if discussions are led astray. However, memberr 
may also assist in this function. 

The chair will call a 5 minute break at an appropriate time. 

Each member will exercise patience both with people and the process. 

All issues identified by any party will be addressed by everyone. 

If a member represents a group, they will communicate with their group 
prior to and following substantial decisions. 

If a member is habitually absent from meetings, the group may decide 
whether a replacement should be appointed. Staff and chair will appoint 
any replacements. 

All communications with news media concerning these discussions will be 
by agreement of the group. Everyone will be mindful of the impacts 
their public and private statements will have on the climate for this 
effort. 

All comments to the news media or non-participants shall go through the 
chair. 

Members are encouraged to seek the best advice from knowledgeable 
not present, in an effort to use the most knowledge for the best 
tions and recommendations. 

people 
solu-

The staff 
contractual 
products. 

or county commits to full disclosure to the committee of 
agreements, budgets, work tasks, schedules and work 



GROUNDWATER COMMITTEE 

GOAL STATEMENTS 

GOAL: To protect groundwate{ quality and quantity for present and future inhabitants. 

METHODS: 

1. Endorse utilization of best technical knowledge and best known practices of 

reasonable means to prevent further deterioration and, where necessary, improve the 

quality of water in the aquifers. 

2. Advance the state of our understanding of the physical groundwater systems and 

hydrogeology of the area, including confined and unconfined aquifers and the 

unsaturated zone, through use of the best available information and, where feasible, 

obtain additional information. 

3. Investigate the relationship of groundwater contamination and land uses and human 

activities. 

4. Develop a combined groundwater quality and quantity management strategy which 

may include some or all of the following: 

ordinances and/or regulations 

tax districts 

grant funding 

interaction and coordination with some or all of the following: 

- Dungeness Watershed Management Committee 

a:\gc\goals.doc 
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- Clallam Co. Divs. of Water Quality, Environmental Health, and Planning 

- Clallam Co. Public Utility District 

- State Departments of Ecology and Health 

- Federal Environmental Protection Agency 

-Others 
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SUMMJ\RY OF TH~A l. .. .JUNDWATER COMMITTEE MEET IN 
May 29~~i99l - 5:30 to 7:30 p.m. 

PRESENT: 
~omeo Conca, Ken Clark, Pat Wennekens, Rich Fox, Roger Schmidt, 

l lden Clark, Mike Wallingford, Nancy McHenry, Ann Soule, Jack 
etcher, Tom Santos, Nick Stoican, Joe Donisi 

IMBERS ABSENT: 
ve Cameron, Mike Kitz, Louie Rychlik, Bob Tillia, Richard Park
' Ed Sprouse, Harold Royaltey, Dale Brown 

I HERS PRESENT: 
ff Bohman, Jim Bailey 

lfST OF HANDOUTS 

Groundwater Committee, Unfinished Agenda, Rev. 1 (5/28/91) 

I 
I 

Bibliography of Groundwater Literature at the Division of 
Water Quality 

Management Programs Relating to Ground Water Quality and/or 
Quantity 

rNOUNCEMENTS 

n Soule passed out the above ment1oned handouts. The purpose 

l the bibliography is for members to become acquainted with the 
ailable data on groundwater, in general, and within the Dunge
ss area. If a member would like to read a particular item, 

then call Ann and she will make them available. Additionally, a 
~mber can stop by the Water Quality office and review the items. 

The unfinished agenda will be addressed at each meeting. At the 
jfd of a meeting, the committee will review items that should be 
lut on the list. 

FOCUS OF MEETING 

lhe intent of the meeting was to delineate between high Geologi
cally Sensitive Areas and low Geologically Sensitive Areas. Jim 

l ailey addressed the committee as to how a preliminary map was 
repared with overlays*of each criteria previously discussed. 

l he consensus of the committee was to break down the Geologically 
ensitive Areas into three categories and ranges: High (20-16), 
oderate (15-10), and Low (9-4). At future meetings, the commit

tee can break down the categories further, but with our known 

l ata, it was decided to have the three categories. Additionally, 
he map should be titled as "preliminary". 

l oncerns brought up during the discussions were: 
The amount of precipitation, runoff, irrigation 
etc. contribute more water to the system, therefore 

ditches, 
theori
ground-I 

I 

cally having more chance of contamination of the 
water. 

All categories, except for soils, used for the mapping 
very conservative and may not give true picture. 

are 



MEMORANDUM 

JUNE 4, 1991 

TO: GROUNDWATER COMMITTEE ,\~V\ 
FROM: NANCY McHENRY, CHAIR~ 

RE: MEETING OF JUNE 12, 1991 

Reminder that the next meeting will be June 12, 5:30 to 7:30 p.m. 
at the Sequim High School Cafeteria. 

Prior to the next meeting, please review the handout given at 
last meeting - "Management Programs relating to Ground Water 
Quality and/or Quantity". 

Additionally, review the attached Ground Rules and Goals and 
bring comments or revisions. I would like to have the committee 
adopt them at the next meeting. 

The relevant portions of Ann's report will be mailed out this 
week to all members. Please review this document prior to the 
next meeting for we will be discussing it. 

Since we have a lot to review, I better let you get to it. See 
you at the next meeting. 

7/ok ~ 4Nr-: 

J i.nc.ftAd.t.d FYI o.. Ufd f ...fk hJ.MI 6n-w..J tJcd-w- Qu,..t;-~ty Sfwrvi~ 1 

WAC 17 3- wo , ~ -11M vn~. P/u.S-L ~ Dl- ,._;__ ~ r 
~)_, ~ c.-e.. • /J1.M1..k;R, • 
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I SUMMARY OF THEAGROUNDWATER COMMITTEE MEETING 
May 22. l991 - 5:30 to 7:30 p.m. 

,' 

I EMBERS PRESENT: 
omeo Conca, Ken Clark, Pat Wennekens, Rich Fox, Roger Schmidt, 

Welden Clark, Ray Franklin for Mike Wallingford, Nancy McHenry, 
~n Soule, Dave Cameron, Mike Kitz, Louie Rychlik, Bob Tillia 

MEMBERS ABSENT: 

f ichard Parker, Ed Sprouse, Harold Royaltey, Dale Brown, Jack 
letcher, Tom Santos, Nick Stoican, Joe Donisi 

OTHERS PRESENT: 
leff Bohman 

~NNOUNCEMENT 

nn Soule read a memo sent to her from B1ll Wh1te, D1rector of 

l
lallam County Department of Community Development. The memo 
xplained the background, the scope of the project, and how it 
elates to on-site systems. The memo stated that the original 

focus of the project was aimed at addressing contamination from 

I n-site systems. Also, he stressed the importance of establishing 
premise of work so the report is more easily adoptable to the 

Board of Health. Additionally, we would need to define what 

l evel of protection we, as a committee, feel is necessary to 
rotect groundwater. Contact Ann if you would like a copy of 
his memo. 

l he discussion was then focused on the Clallam County On-Site 
ewage Code definition for Geologically Sensitive Areas (GSA's). 

A request was made to recommend to the Board of Health that the 

l efinition be changed. The definition described "definite bound
ries" of geological conditions and "surface water 

contamination". The focus of our last meeting was not to use 
.refinite boundaries in defining GSA's, therefore the request for 
.edification. 

FOCUS OF MEETING 

I he planned 
discuss Bill 

l round rules, 
ulnerability 

agenda had been revised by staff so that we could 
White's memo, spend time on outlining goals and 

and Jim Bailey would need to be present to discuss 
factors. 

'

ttached is a very rough draft of a goal statement and ground 
ules. All members are strongly encouraged to bring a list of 
ther goals and rules to the next meeting so that another set of 

goals and ground rules can be circulated. 

I 
I 
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OTHER ITEMS ADDRESSED 

Discussions lead to the suggestion that two sub-committees be 
formed. The first is that members be aware of state and federal 
groundwater rules and WAC regulations. This sub-committee could 
gather this information and distribute pertinent data to the 
groundwater committee. It would be important for all members to 
become familiar with these rules, so that we will not be "rein
venting the wheel" for standards and codes already in place. 

The second sub-committee would review other groundwater manage
ment plans developed in other regions. This could provide valu
able information and we could learn from others successes and 
mistakes. 

A sign-up sheet will be passed around at the next meeting. 
Members will be free to sign-up for either sub-committee. 

Due to the limited focus of the project, that is already under 
way and will be finished by June, the committee can not look at 
all the issues that we would like to p:r;:j.qr to then. It was 
suggested that we prepare an--unfinished agendaat the end of the 
study. This way members can review these-items at future meet
ings and not be brushed aside. 

fc: H20NOTE2.NLM 
Dir: NLM/Ltr 
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SUMMARY OF ~f\GROUNDWA'l'ER ~ITTEE MEETING - M "'y I~ I \ '1 '1 l 
MEMBERS PRESENT: 
Romeo Conca, Ken Clark, Jack Fletcher, Pat Wennekens, Rich 
Tom Santos, Roger Scbmddt, Nick Stoican. Welden Clark, Joe 
nisi, Mike Wallingl:ord, Nancy McHenry, Ann Soule 

MEMBERS ABSENT: 

Fox, 
Do-

Dave Cameron, Mike Kitz, Richard Parker, Ed Sprouse, Harold 
Royaltey, Dale Brown 

OTHERS PRESENT: 
Jeff Bohman, Jim Bailey 

ANNOUNCEMENT 

Enclosed is a copy of a handout given to the Dungeness Area 
Watershed Coordinating Committee by Frank Gaffney on May 13, 
1991. Please review the document prior to the next meeting so 
that we can spend a little bit of time to discuss and prepare 
draft ground rules_ Although this may seem a little late to 
prepare, we will have several more meetings and it would be 
helpful in conducting future meetings. 

Additionally, before we wrap up the meetings for the 
report, we will need to discuss our future goals and 
goal statement for subsequent meetings_ 

ITEMS DISCUSSED 

study and 
prepare a 

It was decided by the Water Quality Staff to separate physical 
characteristics from land use criteria in developing hydrogeolog
ic sensitive area designations. A handout, "Recharge Potential 
Mapping Criteria and Rationale" (enclosed in members absent pack
age).was passed out, reviewed, and discussed. 

The consensus of members present was to incorporate the handout 
into the groundwater study with the following 
comments/deletions/additions: 

Table 1. Soil Unit Classifications 

Highlight the soils within the study area or 
delete the soils not in the study area-



Add a footnote on how to rate soils which have a 
L/H, H/M, L/M, etc. recharge potential classifica
tion. 

Table 2, Rating Criterion 

Use qualifiers or definitions in discussing the 
factors witbdn the Rating Criterion categories. 
Pat Wennekens volunteered to write the qualifiers. 

Additional comments were made and discussed: 

A point should be made within the final report that we are map
ping the critical areas within the study area on the shallow 
aquifer only. The map developed will address the recharge poten
tial on a particular piece of land within the study area only. 
This task does not address the quantity of water from precipita
tion, runoff, etc. OUr committee could address the amount of 
water impacting the recharge area when we discuss land use fac
tors, if desired. 

Another point should be made within the report is that the maps 
developed are based on available existing information. Since no 
additional field work was performed, the exact boundaries may not 
be accurate. The map should not be used fOr land use planning 
decisions, only as a planning tool. 

Finally, when the maps are developed and reviet.;ed, a few points 
were brought ~P to discuss. Perhaps buffer area around high 
potential recharge areas should be used instead of definite 
boundary lines. · Also, the maps should be updated and we could 
recommend a time frame when that should be done. 

Enclosure 

fc: H20NOTEl.NLM 
Dir: NLM/Ltr 
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INTER-OFFICE STAFF MEETING 

SAMPLE GROUND RULES 

1. We will all attempt to make "I" statements. 

2. We will avoid personal attacks. 

3. We will take turns and listen to each other's concerns. 

4. No punitive actions will result from these discussions. 

5. The particulars of these discussions will remain in the room 
unless the group decides otherwise. 

CD 



Northwest 
Renewable 
Resources 
Center 

1133 Dexter Horton Building 
710 Second Avenue 
Seanle, Washington 98104 
(206) 623-7361 

.-· 

Boise National Forest Process Negotiations 
Ground Rules 

1. Take turns. 

2. Listen carefully: Ask questions to understand and make statements to explain or 
educate. 

3. Needs, problems and opportunities--not positions--will be stated. Positive candor is a 
little used but effective tool. 

4. Separate the people from the issues. 

5. Do not assume the answers are known. 

6. All parties to this meeting bring with them the legitimate purposes and goals of their 
organizations. All parties agree to respect the goals of others and assume that their 
own goals will be respected. 

November 1988 

® 
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1133 Dexter Horton Building 710 Second Avenue Seattle, Washington 9810\ (206) 623-7361 

Ground Rules for T/F/W 
A Better Future in Our Woods and Streams 

Each of the participants in these discussions agrees to the following ground rules: 

1. We will attempt to develop a system which provides: 

a. minimum guarantees for everyone, 

b. incentives which maintain and enhance timber, fisheries and wildlife resources, and 

c. future flexibility, accountability, better management, compliance with regulations 
and resource goals. 

2. All participants in the negotiation bring with them the legitimate purposes and goals of 
their organizations. All parties recognize the legitimacy of the goals of others and 
assume that their own goals will also be respected. These negotiations will try as much 
as possible to maximize attainment of all the goals of all the parties. 

3. This effort will receive priority attention, staffing and time commitments. 

4. The same priority will be given to solving the problems of others as you would give to 
solving your own. 

5. A commitment is made to search for opportunities: Without creativity, there will be no 
plan or agreement. 

6. A commitment is made to listen carefully: Ask questions to understand and make 
statements to explain or educate. 

7. All issues identified by any party must be addressed by the whole group. 

8. Needs, problems and opportunities, not positions will be stated--positive candor is a 
little used but effective tool. 

9. A commitment is made to attempt to reach consensus on a plan. 

10. A commitment is made to be an advocate for an agreed upon plan. 

11. Participants will defend each other and the process with their constituencies and the 
general public. 

(over) 



12. Weapons of war are to be left· at home (or at least checked at the door). 

13. Anyone may leave the process and disavow the above ground rules, but only after 
telling the entire group why and seeing if the problem(s) can be addressed by the 
group. 

14. All co=unications with news meclia concerning these discussions will be by agreement 
of the group. Everyone will be mindful of the impacts their public and private 
statements will have on the climate for this effort. 

15. No participant will attnbute suggestions, co=ents or ideas of another participant to 
the news media or non-participants. 

16. In the event this effort is unsuccessful, participants are free to pursue their interests 
without prejudice in other dispute resolution forums. 

17. Participants are free to, and, in fact, are encouraged to, seek the best advice from 
people who are not in the room. 

18. All of the individuals who are participants accept the responsibility to keep their friends 
and associates informed of the progress of the discussions. 

19. Participants agree to check rumors with facilitation team before taking action. 

July 1986 
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1133 Dext" Horton Building • 710 Serond Avenue • Seattle, Washington 98101 (IDS) 623-7361 

Proposed 
Ground Rules for Water Resources Retreat 

Each of the participants in these discussions agrees to the following ground rules: 

1. The Retreat participants are representative of the full range of water uses and 
interests in our state, and each has concerns about future use of water. All parties 
recognize the legitimacy of the interests of others and expect that their interests will 
also be respected. 

2. Individual delegates to this retreat will be selected by their own organization/ 
constituent group. 

3. Participants commit to listen carefully to each other, ask questions to understand and 
make statements to e};plain or educate. Participants should not assume that any one 
person knows the answer. 

4. Participants commit to search for opportunities: The creativity of the group can 
often find the best solution. 

5. Participants will state needs, problems and opportunities, not positions -- positive 
candor is a little used but effective tool. 

6. Weapons of war are to be left at home (or at least checked at the door). 

7. This retreat is in no way meant to detract from or interfere with ongoing or current 
efforts regarding water throughout the state. 

8. Participants agree that to get maximum benefit from the retreat a climate that 
encourages candid and open discussion should be created. In order to create and 
sustain this climate, participants agree not to attribute suggestions, comments or ideas 
of another participant to the news media or non-participants. 

May 1990 

~ . ' 
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SUMMARY OF THE SECOND GROUNDWATER COMMITTEE MEETING 
May 1, 1991, 7:00 - 9:30 prn, Sequim Prairie Grange (MacLeay Hall), Carlsborg 

MEMBERS PRESENT: 
Dave Cameron, Ken Clark, Welden Clark, Joe Donisi, Jack Fletcher, Rich Fox, Ray Franklin 
(for Mike Wallingford), Mike Kitz, Tom Santos, Ann Soule, Ed Sprouse, Nick Stoican, Pat 
Wennekens 

MEMBERS ABSENT: 
Dale Brown, Romeo Conca, Nancy McHenry, Richard Parker, Hal Royaltey, Roger Schmidt 

OTHERS PRESENT: 
Jeff Bohman, Steve Gray 

AGENDA 

I. ANNOUNCEMENTS 
Several reports pertaining to groundwater in the study area were displayed in the back of the 
room. These will be available to members at any time in the Water Quality office and will be 
brought to meetings regularly. Members are reminded to bring their contributions. 

II. HYDROGEOLOGIC SENSITIVE AREA CRITERIA 
Discussion focused on the consultant's report "Hydrogeologic Sensitive Area Designation
Proposed Rationale and Criteria." Ann first explained that the consultants identified "critical 
aquifer recharge areas" prior to developing the criteria listed in this report. These recharge 
areas were identified using information on soils, geology, and depth to groundwater. Jeff and 
Ann then explained that the purpose of designating sensitive areas using criteria was to enable 
a first pass to be made at selecting areas which may need special protection in the form of 
restrictions on land activities. The proposal does not detail how the rating system will be used 
and applied. A better explanation will be provided at the next meeting. 

General comments pertaining to the structure and approach of the proposal centered on the 
appropriateness of the rating scheme. This discussion was deferred until a later meeting so that 
we could focus first on the criteria. 

Comments on specific criteria: 

1. Aquifer separation. Potentially an extremely important factor, especially for the quality of 
the lower aquifers. 

2. Depth to groundwater. The importance of such a measurement varies depending on the 
permeability of the material between the ground surface and the water table. For example, the 

) 



water table could be 50 feet down but the subsurface might be comprised of coarse sand and 
gravel and no "protective" layers of clay. It was suggested that the two factors "depth to 
groundwater" and "aquifer material" be considered together. 

3. Aquifer material. Since this refers to the composition of subsurface layers in the 
unsaturated zone, the factor might more appropriately be called "subsurface composition." 
Also, it probably should focus on porous qualities instead of grain size. Is bedrock considered 
to have high recharge potential, and if not, why is it listed here? Ann will check with the 
consultants on both these items. 

4. Beneficial use. The question was raised whether this is relevant in light of the fact that 
communities in our study area depend on groundwater now and expect to even more so in the 
future. I.e., is it appropriate to consider society's relative dependence on an aquifer when 
designating sensitive areas? Also, the language "sole source aquifer" should probably be 
changed to differentiate from the federally designated discrete geographic zones. Possibly "sole 
water supply?" How are primary, secondary, minor defined? Ann will investigate. 

5. Waste disposal site present. The question was raised whether ''waste disposal sites," official 
or unofficial, are identifiable. 

6. Hazardous waste disposal site present. Confirmed sites have been identified by Dept. of 
Ecology. "Potential" sites may include any business or operation which uses hazardous 
substances - how will these be identified? Possibly the factor should include hazardous 
materials in general, and not be limited to hazardous waste. 

7. Septic system density. The discussion included the point that modern systems are designed 
to protect groundwater by treating effluent before it reaches the water table, hence, high den
sities of modern systems may be less significant than low densities of old systems. However, the 
argument was made that each system (regardless of age) is a potential point source of contam
ination, and thus the density of such points should be considered. The age of systems could be 
incorporated into a similar analysis applied on a site specific basis. Also, the proposed criteria 
utilizes zoning patterns to determine septic density; the accuracy of this method should be 
investigated. Ann will confirm whether zoning patterns are the unit of measure for this factor. 

8. Transportation corridors. Important because of the potential for spills along highways and 
arterials which could threaten groundwater quality. Another, more continuous, threat is that of 
stormwater runoff from roadways, which should be considered under this factor along with 
potential spills. 

9. Land use. Many potentially contaminating activities are incorporated into this factor, which 
is based solely on zoning (commercial/industrial, urban residential, rural residential, forested). 
Some of these include density of drywells for impervious surface drainage, [others?]. This 
factor assumes that the impact from agriculture, dairy operations, and hobby farms is 
distributed roughly evenly across all areas, since these activities are allowed in all zones. 
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10. Irrigation ditches. Of obvious importance because of the potential of the ditches to 
recharge the aquifer with contaminated water. This is also true of streams and drainage 
ditches; possibly they should be included in this factor. 

Additional factors not covered in the proposed criteria: 

11. Underground storage tanks (USTs). They may or may not be covered by hazardous 
materials sites. Ann will check on whether these are identified somewhere. 

12. Gravel pits. May or may not be covered by soils J geology criteria. 

13. Ground surface drainage. Sources of water to areas of moderate to high recharge potential 
should be considered. Locations of springs, wetlands, and steep slopes would be included in this 
factor. Jeff, Steve, and Weldon will elaborate on this topic. 

III. NEXT MEETING 
Wednesday, May 15th, 5:00pm, Sequim Prairie Grange 

5/8/91 AS 
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SUMMARY OF THE FIRST GROUNDWATER COMMITTEE MEETlNG 
April IS, 1991, 7:00- 9:00pm, Pioneer Park Clubhouse, Sequim 

MEMBERS PRESENT: 
Ken Clark, Welden Clark, Romeo Conca, Joe Donisi, Jack Fletcher, Rich Fox, Hal 
Royaltey, Tom Santos, Roger Schmidt, Ann Soule, Nick Stoican, Pat Wennekens 

MEMBERS ABSENT: 
Dale Brown, Dave Cameron, Mike Kitz, Nancy McHenry, Richard Parker, Ed Sprouse, 
Mike Wallingford 

OTHERS PRESENT: 
Jim Bailey (consultant), Bill White 

AGENDA 

I. INTRODUCTIONS 
All present briefly described their affiliation to the Committee. 

II. GOALS 
Immediate goals of the groundwater quality project which Ann Soule is coordinating were 
presented. Specific products related to this study which the Committee will be involved 
with in the next two months include Geologically Sensitive Area designation, and 
recommendations for management of groundwater in the area. Enclosed with the minutes 
is the Project Outline for Ann's study, which is funded in part by the Department of 
Ecology. 

III. HYDROGEOLOGY 
Jim Bailey, the author of the consultant's report, gave a brief presentation and described in 
further detail the geologic cross sections found in the report. He assured us that the 
missing geologic map and bibliography would be included in the next (final) version. Other 
remarks from those present regarded: 

-Water level information. There is clearly a need for static water level information 
for wells in the study area. Ann will compile the information we know of (collected by 
Ecology and USGS), and make sure the consultants are aware of it, too. 

- Further characterization of the unconfined aquifer. Jim noted that the 
unconfined aquifer may be composed of up to seven different types of deposits. The 
suggestion was made that areas should be identified where fine-grained "protective" layers 
were not present in the vertical profile. This would involve another, closer look at well logs 
for the entire study area to see if, and when, such layers were encountered during drilling. 

-Standardization of soil/rock descriptions on well logs (driller's logs). This would 
facilitate an understanding of the deposits each well passes through and draws water from, 
and make regional characterization easier and more accurate. 



- Additional logs from oil company test drilling. Pat will investigate the existence of 
additional geologic information from oil companies, who drilled several wells in the study 
area in the 1950's. 

IV. SOILS 
A soils map for the study area wa; presented showing the extent of four "hydrologic soil 
groups." A brief summary was passed out which describes the four groups, which range 
from A (coarsest soil) to D (finest soil). 

Another map was presented showing the surface water (streams, irrigation ditches, 
wetlands, etc.) in the study area. This map is on display at the Water Quality office. 

V. NITRATES 
An overlay for the soils map was presented showing the difference between nitrate levels 
from 1980 and those obtained in 1990/91. The point was made that most elevated levels 
occur where surface soils are coarsest, though occurence of coarse soils did not always 
correspond to elevated nitrate levels. Ann discussed the status of her project and the 
limitations of the project's contract with regard to source identification and remediation. 
Comments included: 

- Improper well or surface seal construction may be a cause of well water 
contamination. Nick suggested that electricity grounded through the well casing may cause 
deterioration of the casing. Also, the point was made that irrigation wells were exempt for 
the first ten years of surface seal requirements. Roger will investigate the number of 
irrigation wells which exist, and operate as such, in the study area. 

-Water quality testing required for new wells includes nitrate testing; the fate of 
these results will be investigated by Bill. 

VI. STUDY AREA REFERENCES 
The Water Quality Division office in Sequim has on file most reports which exist regarding 
groundwater in the study area. Ann encouraged everyone to visit the office and borrow 
materials at any time, and to make additions to the list of references. Ann will bring to the 
next meeting as many pieces of literature as possible, as well as extra copies of the USGS 
report "Impact of Changes in Land Use on the Ground-Water System in the Sequim
Dungeness Peninsula." 

VII. NEXT MEETING 
Wednesday, May 1st, 7:00pm, Sequim Prairie Grange 

4/17/91 AS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Appendix E 

Ground Water Characterization Report 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Sequim - Dungeness 

Ground Water Characterization Study 

Prepared for 

Clallam County 

October 25, 1991 

Prepared by 

Sweet-Edwards/EMCON, Inc. 
18912 North Creek Parkway, Suite 210 

Bothell, Washington 98011 

Project W72-01.01 



CONTENTS 

Tables and Figures 

1 Introduction 
1.1 Study Area Description 
1.2 Climate 
1.3 Geology 

2 Ground Water 
2.1 Occurrence of Ground Water 
2.2 Ground Water Flow Directions 
2.3 Major Hydrostratigraphic Units 
2.4 Shallow Ground Water Systems 
2.5 Deep Aquifer Systems 
2.6 Ground Water Recharge 

3 Ground Water Quality 
3.1 Nitrate 
3.2 Total Petroleum Hydrocarbons 
3.3 Coliform Bacteria 

References 

Appendix A Well Logs 

iii 

1 
1 
2 
2 

12 
12 
12 
12 
13 
15 
16 

17 
18 
21 
24 

26 

Appendix B Primary and Secondary Water Quality Standards 

Appendix C Glossary of Common Terms 

CLAL/SEQUIM-R.729/caj:3 
W72-<J1.01 ii 

Rev. 1, 10/25/91 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLES AND FIGURES 

Tables 

Table 1 Major Hydrostratigraphic Units 

Figures 

Figure 1 Regional Precipitation Patterns 
Figure 2 Generalized Geologic Map 
Figure 3 Geologic Cross Sections A-A' and B-B' 
Figure 4 Geologic Cross Section C-C' 
Figure 5 Stratigraphic Sequence of Geologic Units 

Plates 

Plate 1 Study Area 

ClALfSEQUIM-R.729/caj:3 
W72-01.01 iii 

13 

3 
6 
7 
8 
9 

Pocket 

Rev. 1, 10/25/91 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 BACKGROUND 

This report summarizes the existing information on the geology and 
hydrogeology of the Sequim-Dungeness area. It provides information on 
the nature and distribution of geologic units, ground water occurrence, and 
historical water quality conditions. The information presented relies solely 
on evaluation of previous studies and existing data. 

1.1 Study Area Description 

1.1.1 Topography and Surface Features 

The Sequim-Dungeness study area covers approximately 1 00 square miles 
on the north central coast of the Olympic Peninsula in Washington State. 
The study area is bordered on the north by the Strait of Juan de Fuca, the 
Olympic Mountain foothills on the south, McDonald Creek on the west, and 
the 400 foot elevation contour east of the city of Sequim but including 
Happy Valley (see Plate 1 at the end of this report). Elevations range from 
sea level in the north to over 2,500 feet in the southeast. 

The area is transacted by four major streams (McDonald, Matriotti, 
Cassalery, and Gierin) and one river (Dungeness), all of which discharge 
into the Strait of Juan de Fuca. With the exception of the Dungeness River, 
all the major streams headwaters originate within the study area boundaries. 

The Dungeness River, with a 49-year average discharge rate of 390 cubic 
feet per second (cfs) and average monthly diversions of 67 (cfs) (USGS, 
1986), is a significant source of irrigation water. The irrigation water is 
diverted from the river through a system of ditches that crisscross the study 
area. 

CLAL/SEOUIM-R.729/sd:2 
W72.01.01 1 
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1.2 Climate 

The study area's position on the lee slope of the Olympic Mountains gives 
it one of the driest climates in western Washington (Rgure 1). Data from 
the Sequim weather reporting station indicate the average annual 
precipitation for Sequim is 16.8 inches. Due to the variation in topographic 
relief, local precipitation amounts vary. Highest precipitation is likely to 
occur in the hilly areas in the southern portions of the study area. 
Precipitation amounts decrease in the lowlands approaching the Strait of 
Juan de Fuca. 

Most precipitation occurs as rainfall in the winter months. December is the 
wettest month with an average of 2.66 inches of rainfall. July is the driest 
month with an average of 0.47 inches. Winter precipitation is occasionally 
snow. The seasonal average snowfall for Sequim is 4.5 inches. 

Ambient air temperatures are relatively mild. The annual average 
temperature at Sequim is 49°F. The average high temperature is 58°F, 
and the average low is 40°F. 

1.3 Geology 

1.3.1 Previous Studies 

Many geologic, hydrogeologic, and water quality studies have been 
completed in the study area. A list of these studies is provided in the 
References Section immediately following Section 3. 

1.3.2 General Description and Relationship of Units 

The study area contains three basic rock types: Tertiary or older 
sedimentary and crystalline bedrock, semi- to unconsolidated fluvial, glacial, 
and marine Pleistocene sediments, and recent alluvium. 

Depth to bedrock in the study area ranges from less than 1 foot in the 
south to a maximum depth of 2,900 feet northwest of Jamestown. Near 
surface bedrock occurs as topographic 'highs" in the southern study area, 
is exposed as outcrop, or is covered with thin layers of Pleistocene 
sediments in other areas. Buried bedrock exists below thick layers of 
Pleistocene sediments along the northern study area boundary and is noted 
only in deep (greater than 1000 feet) borings. 

ClALfSEOUIM-R.729fsd:2 
W72.()1.01 2 

Rev. 1, 10/25/91 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 142322 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

sweet-Edwards 

EM CON 

DATE 7-91 . 
OWN._,}_/>,_ 
APPA. Y,'ZJL 
REVIS. __ _ 

PROJECT NO. 

0 10 

SCALE( mil 

Figure 1 

• MOl.tiT 
VERNON 

20 

MEAN ANNUAL PRECIPITATION, 1930-1957 



Pleistocene sediments cover the Puget Sound Basin in layers ranging from 
inches to several hundred feet in thickness. Pleistocene sediments occur 
throughout the study area. These sediments may be absent at topographic 
highs or where erosion in the Dungeness River valley has removed the 
deposits. .' 

Recent alluvial sediments occur within river or stream systems as thin to 
thick flat-lying sediments. Thicknesses range from less than 1 foot up to 
100 feet Older alluvium may form benches or terraces above the 
Dungeness River valley. Alluvium may be deposited directly onto bedrock 
where Pleistocene sediments are absent or have been eroded. 

1.3.3 Geologic History 

The Puget Sound Basin has existed since Tertiary times when sedimentary 
and volcanic basement rocks were folded downward between the Olympic 
and Cascade ranges. The resulting basin provided an avenue for several 
episodes of piedmont or ice sheet-type glacial flow from southwestern 
Canada, with concurrent sedimentary deposition during the Pleistocene. 
Recent post-glacial topographic modifications by erosion and deposition 
have been minor, occurring primarily along river floodplains. 

A minimum of two and perhaps four glacial episodes occurred during the 
Pleistocene. Glacial, river, lake, and marine sediments (a maximum of 
1 ,000 feet) were deposited in the study area during the first glacial episodes 
and interglacial periods. The final episode of glaciation, termed the Vashon 
stade, was the most significant geologic influence on the development of 
ground water in the study area. Approximately 20,000 years ago, the ice 
sheet was in the vicinity of Vancouver, British Columbia; 18,000 years ago, 
the ice sheet had reached the Port Townsend area and effectively isolated 
the Puget Sound Basin from the Strait of Juan de Fuca. 

A large lake developed before the ice front and thick sequences of fine
grained sediments were deposited in the basin. As the ice advanced and 
reached the maximum southern limits 14,000 years ago, lateral streams 
from the Olympic and Cascade ranges were blocked by ice, diverting flow 
through temporary channels. Thick sequences of coarse sands and gravels 
flowed from the ice front, spreading over the basin and mixing with river 
sediments. The ice front overrode the coarse sediments and deposited a 
veneer of till (a mixture of clay, silt, and fine gravel). The ice reached a 
maximum thickness of 3,000 feet and an elevation of approximately 
5,000 feet above mean sea level (AMSL) in Clallam County. The weight of 
the ice compressed the till and depressed the basin. Soon after the glacial 
maximum, the ice front began to recede as the rate of accumulation of 
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snow and ice dropped below the rate of melting. By 12,500 years ago, the 
ice had retreated from the study area. Isolated lenses of sand and gravel 
were deposited from the ice margins as the glacier retreated. After the ice 
had retreated past the lateral streams and into the strait, rivers returned to 
former channels and marine deposition continued (Thorsen, 1983). 

The surficial and subsurface geologic deposits form distinct layers exposed 
at the surface and are reported in logs of deep borings in the study area. 
The surficial distribution of geologic materials is shown on Figure 2. The 
vertical relationships of these deposits are illustrated in three geologic cross
sections shown on Figures 3 and 4 and in a generalized stratigraphic 
column, Figure 5, which shows the relative formational age of each unit. 
Well logs used to prepare these cross-sections are presented in 
Appendix A. 

1.3.4 Bedrock 

Tertiary sedimentary and volcanic rocks are exposed in the southern 
portions of the study area. These rocks are estimated to be approximately 
24 to 58 million years in age and underlie all the unconsolidated deposits 
in the area. The sedimentary rocks consist of marine sandstone, siltstone, 
and mudstone of the undifferentiated Twin River Group, the Aldwell 
Formation, and the Blue Mountain Unit of Tabor and Cady (1978). A 
volcanic unit, the Crescent Formation, is composed of submarine basalt 
flows and breccias, as well as some sedimentary, argillaceous and/or 
volcaniclastic rocks. These rocks are usually overlain by Pleistocene 
unconsolidated sediments and contain a less significant quantity of ground 
water in the study area. 

1.3.5 Pleistocene Unconsolidated Sediments 

Three episodes of glaciation are believed to have occurred in the study 
area. The latest and predominant (Vashon Age) glacial episode is the near 
surface glacial unit in the study area. Current data are insufficient to 
correlate earlier, pre-Vashon glacial deposits with previous glacial episodes 
and so they will be discussed as pre-Vashon deposits in this report. The 
glacial sediments and all sediments deposited before and between the 
glacial episodes are deposited in thicknesses up to 1,600 feet in the study 
area. The sediments associated with the pre-Vashon glacial deposits are 
found at elevations between -1 ,500 and 100 feet AMSL. Surface exposures 
of these sediments are restricted to coastal cliff faces. The most recent 
Vashon drift and associated sediments are found extensively from ground 
surface to elevations up to 2,000 feet AMSL. 
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Pre-Vashon Sediments. Up to 1,400 feet of unconsolidated sediments 
occur below the Vashon deposits. These deposits consist mostly of 
alternating beds of san,d, sift, and clay, although peat layers, wood 
fragments, and gravel are reported at several locations throughout the 
section. These deposits generally lie entirely below sea level and are 
primarily found beneath the northern three-quarters of the study area. 

Vashon Advance Outwash Deposits. The Vashon Advance outwash 
deposits underlie a large portion of the study area. The unit is absent 
where pre-Vashon topography was too high for deposition or where 
subsequent erosion by the advancing ice or post-glacial rivers removed the 
sediments. These sediments may be up to 150 feet thick in the study area. 

The unit consists predominantly of gray layered sand overlain by sandy 
gravel with occasional cobbles. The unit is locally silty and oxidized, 
particularly where derived from weathered Tertiary sedimentary rocks. The 
unit typically coarsens upward, from thick fine sand beds through medium 
to coarse sands in the center, to sand and gravel at the top. The outwash 
was likely deposited on moderately flat surfaces of pre-Vashon deposits by 
meltwater flowing into ponded areas and as braided streams in front of the 
advancing ice sheet 

Vashon TilL Vashon till is found throughout the study area. The till has a 
thickness of less than 1 foot to 1 00 feet Vashon till consists of a non
sorted, compact mixture of clay, silt, sand, cobbles, and boulders. Layers 
of silty and sandy sediments occur locally within lower portions of the unit 
The Vashon till is a significant barrier to ground water flow between the 
underlying outwash and the surficial deposits above. 

Vashon Recessional Outwash and Glaciomarine Drift. The recessional 
outwash and glaciomarine drift are generally discontinuous and occur as 
isolated deposits lying atop Vashon till primarily in the northern portion of 
the study area (see Figure 2). The outwash and drift may also lie directly 
atop and in hydraulic connection with the advance outwash. The outwash 
and drift range in thickness from a few feet to approximately 1 00 feet in the 
study area. 

Recessional outwash deposits are layered glacial and marine sediments 
consisting of partly oxidized sand and gravel, and locally contain beds of silt 
and clay. The recessional outwash is much more permeable than the 
Vashon till and generally does not form a hydraulic barrier. The 
Glaciomarine drift deposits are a poorly sorted deposit of silt and clay. At 
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scattered localities, the drift interfingers with the recessional outwash 
deposits. The drift is generally less permeable than the outwash deposits 
and often acts as a barrier to downward movement of water. 

1.3.6 Recent Alluvium 

Post-glacial depositional and erosional processes modified the glacial 
landforms and former stream and river valleys. Alluvial sediments are found 
primarily in stream channels and the Dungeness River valley (Figure 2). 
Older alluvium forms terraces composed of sand and gravel above existing 
floodplains. Younger alluvium has been deposited by existing river and 
stream systems with sand, silt, and clay in the upper layers of the alluvium. 
The alluvial deposits blanket much of the surface topography in the study 
area. Thickness ranges from 1 0 feet in the southern portions to 
approximately 125 feet in the Dungeness River valley. 
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2 GROUND WATER 

This section describes the known occurrence, movement, and recharge of 
ground water within the major geologic units in the study area. Although 
ground water occurs in all the geologic units discussed in Section 1.3, 
physical conditions such as soil permeability and layering determine the role 
of each unit in the overall ground water regime. 

2.1 Occurrence of Ground Water 

Geologic materials that are able to store and conduct ground water are 
considered to be aquifers. In the Sequim-Dungeness area, the major 
aquifer systems have been divided into shallow, intermediate, and deep 
ground water systems. Previous studies have defined the shallow ground 
water system as comprising at least seven geologic units including alluvium 
and all the Vashon age deposits. The intermediate and deep flow systems 
are poorly defined due to the scarcity of data, but are generally believed to 
be composed of pre-Vashon age unconsolidated materials. 

2.2 Ground Water Flow Directions 

Reliable data are not sufficient to draw accurate ground water flow maps for 
each aquifer; however, generalizations can be made. In the shallow ground 
water system, ground water is expected to flow downslope and generally 
perpendicular to topographic contours. Umited water level data collected 
by the USGS (1983) appear to support this conclusion. In the deep aquifer 
systems, ground water in the pre-Vashon deposits will flow under regional 
gradients generally in a northerly direction from the Olympic Range to the 
Strait of Juan de Fuca. 

2.3 Major Hydrostratigraphic Units 

When evaluating the hydrologic characteristics of geologic units, it is often 
more appropriate to talk in terms of hydrostratigraphic units. In this context 
the geologic units can be described in terms of their role in the overall 
ground water regime. The major hydrostratigraphic units of the Sequim-
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Dungeness area occur within the Pleistocene glacial and pre-glacial 
sediments. The units may either form barriers to ground water flow or 
readily store and transmit ground water. Table 1 lists the hydrostratigraphic 
units in the study area. 

Table 1 
Major Hydrostratlgraphic Units 

Estimated Ground Water 
Ground Water System Hydrostratlgraphlc Unit Thickness (feet) Characteristic 

Shallow AllwlumjVashon Recessional 
Outwash 

<1-100 AquHer 

Vashon Till <1-100 Aquitard 

Vashon Advance Outwash <1-350 AquHer 

Intermediate Upper Confining Bed 
(pre-Vashon silts, sands) 

25-200+ Aquitard 

Deep 

Upper Artesian Unit 
(pre-Vashon sands and gravels) 

Lower Confining Bed 
(older pre-Vashon silts and sands) 

Lower Artesian Unit 
(older pre-Vashon sands and 
gravels) 

<50-100+ AquHer 

<50·200+ Aqultard 

? AquHer 

The USGS (1983) divided the unconsolidated sediments beneath the study 
area into five hydrostratigraphic units: three aquifers and two confining 
units. The uppermost unit is the water-table aquifer followed by the upper 
confining bed, the upper artesian aquifer, the lower confining bed, and 
finally the lower artesian aquifer. 

2.4 Shallow Ground Water Systems 

The water table aquifer is currently the most important for domestic water 
supplies. The aquifer includes at least six geologic units identified by 
Othberg and Palmer (1980, a,b,c): alluvium, older alluvium, Vashon 
glaciomarine drift, Vashon recessional outwash, Vashon advance outwash 
deposits, and Vashon till. The shallow water table aquifer can be further 
divided into three distinct ground water systems which reflect the water
bearing capacity of the Vashon sediments. 
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Alluvium and Recessional Outwash Units. The shallow aquifer contained 
within these geologic formations is often discontinuous and thin. The 
aquifers are typically perched upon the upper surface of the underlying till. 
Ground water generally ranges from 5 to 80 feet below ground surface 
(bgs). The aquifer is usually under water table (unconfined) conditions. In 
places where the underlying glacial till is absent, the aquifer may be 
hydraulically connected with lower aquifers. Domestic wells completed in 
this aquifer often yield 10 to 50 gpm. 

Recharge to these units is primarily through direct precipitation in the upland 
areas and induced recharge from surface water bodies such as the 
Dungeness River and irrigation ditches. Direct recharge potential to these 
aquifers is generally moderate to high, except where silty and clayey 
sediments prevent infiltration of rain water. 

Vashon Till. The Vashon till typically forms a low permeability barrier to 
downward water percolation. Shallow ground water may occur on the base 
of the upper 8 feet of weathered till, perching upon the upper surface of the 
unweathered till. Ground water is also sometimes found within the 
unweathered portion of the Vashon till, typically restricted to thin, 
discontinuous lenses of sand and gravel. Ground water may be under 
water table or semi confined conditions and water levels are generally 1 0 to 
100 feet bgs. Sources of water in the till are occasionally used by older 
private wells which may yield up to 25 gpm, but are subject to seasonal 
fluctuation and may completely dry up during the summer months. 

Recharge of rain water to the unweathered Vashon till is slow because of 
low infiltration capacities, and most water is lost through surface runoff. 
Increased infiltration occurs in the locally higher permeable zones that have 
the ability to transmit and store ground water. Topographic depressions in 
the upper surface of the unweathered till trap ground water that slowly 
infiltrates into underlying geologic units and aquifers. 

Vashon Advance Outwash Deposits. The outwash deposits constitute the 
thickest (up to 150 feet) and most significant aquifer zone in the study area. 
The aquifer occurs beneath most of the study area, except for limited areas 
of non-deposition or erosion such as beneath portions of the Dungeness 
River valley. The unit generally decreases in thickness to the south. 

The Vashon outwash readily transmits water, particularly in the upper layers 
of highly permeable gravel and sand. Ground water percolates downward 
through these layers to be stored in thick lenses of medium to coarse sand. 
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The majority of water supply wells in the study area are completed in this 
aquifer zone, which typically yields 10 to 500+ gpm, sufficient quantities of 
water for private, public, or industrial supply. The aquifer can be under 
water table or confined conditions and water levels range from above 
ground surface (flowing ·artesian) to 150 feet bgs. 

The vashon outwash aquifer is recharged from three sources: (1) direct 
infiltration from precipitation and surface runoff; (2) ground water leakage 
from aquifers contained in and above the till; and (3) ground water recharge 
from underlying aquifer(s) in hydrogeologic connection with the vashon 
outwash aquifer. 

2.5 Deep Aquifer Systems 

The deeper hydrostratigraphic units include all the pre-Vashon deposits. 
The extent of the deeper aquifer systems beneath the study area is largely 
unknown because of the scarcity of wells completed in these units. 
Correlations of geologic formations beneath the Vashon deposits have been 
extrapolated between sporadic data points (Figures 3 and 4). 

The shallow water table aquifer zone overlies the upper confining layer. The 
confining layer and the deeper confined aquifers are not exposed at the 
surface in the study area. The confining beds are composed of silt and 
clay, with minor discontinuous thin beds of sand. The thickness of the 
upper confining bed varies from approximately 25 feet to over 200 feet. The 
thinnest part is in the southern upland area. Some thickening occurs to the 
north towards the Strait of Juan de Fuca. The upper confining unit is not 
a significant source of water supply. 

The upper artesian aquifer underlies the upper confining layer and is 
composed of sand and gravel with some silt and clay (USGS, 1983). The 
thickness of the upper aquifer ranges from less than 50 feet to over 
1 00 feet. Wells completed in this unit generally yield 1 0 to 50 gpm. Ground 
water is under confined conditions and water level depths range from 100 
to 250 feet bgs. 

The lower confining layer is located between the upper and the lower 
artesian aquifers. Very few wells penetrate the unit. The estimates of 
thickness range from less than 50 feet in the southern uplands to over 
200 feet towards the northeast. As with the upper confining unit, there is 
not a significant potential for water supply. 
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Uttle is known about the lower artesian aquifer and deeper unconsolidated 
material due to the low number of wells penetrating these deposits. Water
bearing material may occur at depth in some portions of the study area, but 
data concerning its chara;teristics do not exist. 

Recharge to these deep aquifers is probably via deeper ground water flow 
paths that originate south of the study in the Olympic Mountains. Some 
recharge may occur through leakage from overlying deposits. However, the 
thick, dense, low-permeability aquitards in the section reduce vertical 
ground water movement. Ground water discharge is believed to be to the 
Strait of Juan de Fuca. 

2.6 Ground Water Recharge 

The USGS (1983) attributed ground water recharge to two primary sources: 
precipitation and irrigation ditches. An average annual ground water 
recharge rate from precipitation was calculated using potential 
evapotranspiration and precipitation figures. Drost concluded the average 
recharge rate from precipitation to be about 11,000 acre-feet per year. As 
expected, most of the recharge occurs near the mountains. Calculated 
average annual recharge ranged from 1.3 inches in the northeast part of the 
study area to 11.2 inches in the southern hilly area and 2.3 inches at the 
Sequim weather station located at the sewage treatment plant near the 
mouth of Bell Creek. 

The influence of the irrigation ditches on ground water recharge was also 
evaluated by USGS (1983). Hydrographs of an irrigation ditch and a nearby 
shallow (49 feet) well showed a good correlation between water levels in the 
well and flow in the ditch 100 feet away. As flow increased or decreased 
in the ditch water level generally rose or dropped in the well within a 
relatively short period. 

The USGS estimated the ground water recharge to the water table aquifer 
from the irrigation ditches using data from the Dungeness River, McDonald 
Creek, and evapotranspiration. Recharge from irrigation ditches was 
calculated to be approximately 50,000 acre-feet per year. Results of 
recharge calculations from precipitation and from irrigation ditches indicate 
that irrigation ditches contribute up to 4.5 times the annual recharge of 
precipitation. 

Changes in land use and irrigation practices since 1983 may have modified 
the recharge estimates in localized areas. In particular, the contribution of 
irrigation water to ground water recharge has probably decreased. 
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3 GROUND WATER QUALITY 

Overall ground water quality for the study area is good. Ground water 
quality can be impacted by both natural and human generated constituents 
(e.g. iron, nitrate, chloride etc.). The level of natural constituents can be 
impacted by both surface and subsurface conditions. Factors that play an 
important role in determining the concentration of natural constituents in 
ground water include: 

• Aquifer permeability 

• Amount of precipitation 

• Concentration of leachable natural constituents in the soil or rock 
medium 

• Age of ground water 

Natural constituents are widespread, but they severely impact the water 
quality only in selected areas. The natural constituent levels are not 
expected to change significantly over time or with changing land use. 

The human generated constituents are generally restricted to areas of 
urban, industrial, agricultural, and transportation corridor land uses. 
Constituent levels and water quality may change with changing land use 
practices. Natural and human generated constituents in ground water can 
affect both the aesthetic and health-related aspects of ground water 
(Primary and Secondary Drinking Water Standards, Washington State Water 
Quality Criteria, 1990). Secondary water quality standards regulate the 
allowable concentration of constituents which can affect the aesthetic quality 
of water. For instance, iron is a secondary standard because it can affect 
the taste of water and also stain porcelain fixtures. Manganese tends to 
precipitate in pipes, reducing their ability to transmit water; this is also a 
non-health related property, but is still undesirable. Primary drinking water 
standards refer to constituents that can impact human health. The most 
significant naturally occurring contaminant which can potentially impact 
human health in the Sequim-Dungeness area is coliform bacteria. Nitrate 
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from agricultural activities and disposal of sewage (septic tanks) is a 
widespread chemical in the study area and can impact human health. A 
complete list of the primary and secondary water quality standards for 
ground water in Washington State is included in Appendix B. 

The Vashon outwash and pre-Vashon deposits more commonly have 
naturally elevated concentrations of iron and manganese because of lower 
pH and dissolved oxygen levels. In the study area, the location of naturally 
occurring constituents in ground water can be localized or widespread. For 
instance, organic material from existing or buried swamps or bogs will 
contain abundant peat, or organics. This may result in high levels of sulfur, 
iron, and manganese in ground water. These compounds are introduced 
into the ground water by weak organic acids from decaying organic matter 
which dissolve minerals in soils and rock. Chlorides in ground water occur 
in two forms in the study area. One is from salt water intrusion. Salt water 
intrusion has not been a major problem in the area, but may increase as 
additional ground water withdrawals occur from new development near the 
Strait. The other principal source of chlorides is naturally occurring, derived 
from the elements present in the soil and rock that contain the ground 
water. This condition does not appear to be a problem in the study area. 

Nitrates, sulfur, coliform bacteria, and human generated chemicals can be 
expected to be found in shallow ground water such as in the recessional 
outwash, Vashon till, and alluvial sediments. The potential vulnerability of 
the study area's ground water resources to land use activities can be 
illustrated with a brief discussion of nitrate, coliform, and TPH contamination 
in the study area. 

3.1 Nitrate 

Nitrate is an oxidized form of the element nitrogen. Nitrogen makes up 
about four-fifths or eighty percent of the gases in the earth's atmosphere 
and is a nutrient which is essential for the growth of all plants. Atmospheric 
nitrogen generally cannot be assimilated by plants, and thus conversion to 
other forms must occur to support plant growth. In an environment where 
oxygen is abundant, conversion of nitrogen to nitrate is carried out by a 
variety of microorganisms that inhabit soil and water. · 

Nitrate is also formed by the complete oxidation of ammonium ions by soil 
or water microorganisms. Ammonia is abundant in most fertilizers, septic 
tank effluent, animal (e.g., livestock) wastes, and decomposing plant and 
soil organic matter. 
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Nitrate is highly soluble in water and can be carried into the soil by 
rainwater, irrigation water, surface runoff, and septic tank effluent. Up to a 
limit, growing plants can assimilate nitrate that enters the soil. However, if 
the rate of nitrate application exceeds the uptake rate of plants, or if nitrate 
is introduced to the soil 'below the plant root zone, excess nitrate will be 
present. The ability of a soil to remove or somehow absorb excess nitrate 
is generally quite limited. Because of its non-reactive nature, excess nitrate 
can be carried to ground water with water percolating through the soil 
column. Because of its high solubility, its resistance to removal in the soil, 
and almost universal presence, nitrate is a common contaminant of ground 
water. A survey conducted by the U.S. Environmental Protection Agency 
in 1987 indicated that nearly 500 public water systems nationwide exceeded 
federal drinking water standards for nitrate (AWWA, 1987). 

Nitrate is a natural component of many vegetables such as spinach, 
rhubarb, beets, cauliflower, and cabbage. Nitrate is also widely used as an 
additive in sausages, ham, bacon, hot dogs, and other cured or corned 
meats. While nitrates are often consumed by adults and children in food 
and food products, the presence of nitrate in drinking water can create a 
unique problem. 

The maximum contaminant level for nitrate in drinking water is 10 mg/1. The 
maximum contaminant level was established to prevent any significant risk 
of a disorder known as methemoglobinemia (infant cyanosis), 
Methemoglobinemia can occur in infants under 5 months of age who have 
been given water or fed formula prepared with water having high 
concentrations of nitrates. Telltale symptoms include intestinal discomfort 
and cyanosis, a bluish or lavender tint to the skin caused by discolored 
blood. 

Because an infant's gastric juices are less acidic than those of older 
children and adults, nitrate can be transformed to a closely related 
compound, nitrite, in the gastrointestinal tract. If nitrite is absorbed in an 
infant's bloodstream, it, like oxygen, reacts directly with hemoglobin. 
Because nitrite competes with oxygen for hemoglobin sites, it impairs the 
blood's ability to transport oxygen. However, while this can be a life
threatening disorder, methemoglobinemia is generally associated with 
drinking water nitrate levels far in excess of 10 mg/1. 

An evaluation of long-term trends in nitrate concentrations in ground water 
of the Sequim-Dungeness area shows a statistically significant increase in 
mean nitrate levels between 1980 and 1990, Average concentrations have 
almost doubled from 1.4 mg/1 in June 1980 to 2,6 in August 1990. The 
increases do not appear to be confined to any particular portion of the 
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Sequim-Dungeness area and they do not appear to be associated with a 
specific source. Both shallow Oess than 50 feet) and deep (greater than 
1 00 feet) wells have shown elevated levels of nitrate. Twenty-five out of 
36 wells sampled by Clallam County in September 1990 had reported nitrate 
concentrations in excess' of 1 mg/1. Of those 25 wells: 

• Sixty percent (15) are in areas mapped as having excessively 
drained soils, particularly Carlsborg gravelly sandy loam and 
Sequim very gravelly sandy loam. 

• Twenty percent (5) are located immediately adjacent to areas 
mapped as having excessively drained soils. 

• Eight percent (2) are in areas mapped as having well-drained 
soils that are not underlain at a shallow depth by hardpan or clay 
layers. 

• Twelve percent (3) are in areas of well-drained to slowly-drained 
soils that are underlain at a shallow depth by hardpan or clay 
layers. 

All of the sampled wells with reported nitrate concentrations exceeding 
5 mg/1 (fifty percent of the water quality standard) and 12 of the 15 wells 
with the highest nitrate levels (2.1 to 11.4 mg/1) are located in areas with 
excessively drained soils. These types of soils typically afford the least 
resistance to the vertical migration of contaminants and, therefore, provide 
little protection for ground water from surface or near-surface nitrate 
sources. 

Insufficient information is available regarding the elevated ground water 
nitrate levels to support formal conclusions concerning the source(s). 
However, based on knowledge of geologic and land use conditions in the 
area, the chemical properties of nitrate, and the circumstances regarding 
similar contamination incidents in other parts of the state and country, it is 
possible to draw some preliminary conclusions: 

• The elevated nitrogen levels identified through the ground water 
monitoring program could be the result of: 

Poorly constructed wells located in close proximity to a 
nitrogen source such as a barn or a cesspool. Poorly 
constructed wells include wells that are improperly or 
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poorly protected by a cover, lack adequate casings, lack 
adequate sanitary seals, or are improperly located. 

Regionalized nitrate contamination associated with multiple 
non-point sources. It is likely that on-site sewage systems, 
livestock waste, and fertilizer practices (residential, 
commercial, and agricultural) all contribute to the 
contamination. However, the dominant source may vary 
from area to area depending on the nature of local land 
use. 

Nitrate transport and loading by the irrigation canals and 
ditches which traverse the area. Nitrogen inputs to the 
irrigation ditches could result from surface runoff directed 
to the ditches and irrigation return flow. The sources of 
nitrogen are the same as described above; however, 
because of contaminant transport in the canals, they could 
be located a considerable distance from where the ground 
water contamination is actually manifest. Once present in 
an irrigation canal, nitrogen is free to migrate to underlying 
ground water with irrigation water seeping from the unlined 
canal bottom. 

A combination of all of the above. 

• The presence of nitrate indicates a possibility that other mobile 
contaminants (pesticides, chlorides, viruses, and some volatile 
organics) could be present in well water in areas with 
agricultural, commercial, institutional, and industrial land uses. 

3.2 Total Petroleum Hydrocarbons 

Selected water samples collected from wells in the Sequim-Dungeness 
study area were analyzed for total petroleum hydrocarbons (TPHs) using 
EPA Method 418.1. Analyses were performed by Amtest Inc., of Seattle, 
Washington. The method detection limit for these analyses is 1.0 mg/1, 
which is the same as the Model Taxies Control Act compliance cleanup 
level. TPHs were detected in one sampled well at a concentration of 
1.9 mg/1 (sample 30-3-20-E1). TPHs were also detected in the transfer 
blank (distilled water) at a concentration of 1.6 mg/1. 

As its name implies, a TPH analysis measures the concentration of total 
petroleum hydrocarbons recoverable from a soil or water sample. EPA 
Method 418.1 reports the combined concentration of petroleum 
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hydrocarbons plus non-polar non-petroleum hydrocarbons (e.g., wood 
resins and turpins). This method is also known to have a low recovery for 
gasoline, and to be susceptible to a significant positive or negative bias 
depending on the sample matrix. An alternative analytic method (EPA 
Method 8015M) provides- analyte-specific tests using gas chromatography 
techniques, which give more reliable quantitative results for petroleum 
hydrocarbons. These methods are described below. 

EPA Method 418.1 

EPA Method 418.1 measures the total number of carbon-to-hydrogen (C-H) 
bonds in a sample. It does not identify or measure specific petroleum 
hydrocarbon compounds. This method cannot be used to quantitate 
petroleum hydrocarbon fractions that can volatilize (boil) at temperatures 
below 70°C (e.g., solvents or gasoline). Semivolatile petroleum 
hydrocarbon fractions (which volatilize at temperatures above 70 o C) are first 
extracted from the sample using a solvent (freon 113, a chlorofluorocarbon), 
then analyzed using an infrared (IR) spectrometer. 

In theory, the shortest quantifiable hydrocarbon chain is C-6 (a hydrocarbon 
chain containing six carbon atoms) however, for practical purposes C-10 
may be a more reliable lower quantitation limit. Quantitation of the 
semivolatile petroleum hydrocarbon fractions can be limited by their 
solubility in freon 113, which has less solvating strength than the solvent 
methylene chloride which is used for EPA Method 8015M. Heavier Oonger
chain) petroleum hydrocarbons may contain significant fractions which are 
not extractable with freon 113, and therefore not detected using EPA 
Method 418.1. The low solubility of longer-chained hydrocarbons in 
freon 113 may result in a practical upper quantitation limit of C-30. 

Polar hydrocarbons (e.g., waxes and fats) are selectively removed in the 
EPA Method 418.1 analytical procedure using a silica gel cleanup. 
However, the silica gel cleanup procedure will also remove complex 
aromatic compounds and other chlorine-, sulfur-, and nitrogen-containing 
hydrocarbons, which can result in a low bias (underestimation of the TPH 
concentration). 

Non-polar nonpetroleum hydrocarbons will be present in samples that have 
high background concentrations of organic compounds (such as 
woodwaste, peat, or organic soil). This may result in a high bias 
(overestimation of the TPH concentration in the samples) because the C-H 
bonds of the non-polar background hydrocarbons will be included with 
those of the petroleum hydrocarbons in determining the samples' TPH 
concentration. 
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EPA Method 418.1 requires calibration with a reference oil consisting of 
25 percent aromatic total petroleum hydrocarbons. This can lead to 
significant high or low bias, because the actual proportion of aromatic 
compounds to the total can range from 0 to 100 percent. 

EPA Method 8015M 

Petroleum hydrocarbons can also be analyzed using EPA Method 8015M. 
This method is not subject to the bias or extraction problems of EPA 
Method 418.1. Method 8015M carries the designation "M' (Modified) 
because EPA Method 8015 was adapted to specifically measure petroleum 
hydrocarbons. EPA Method 8015M measures volatile (C-4 to C-12) and/or 
semivolatile (C-10 to C-40) petroleum hydrocarbons using a gas 
chromatograph (GC) instrument. In select cases, petroleum hydrocarbons 
up to C-60 can be measured. The GC method generates a unique 
"fingerprint" (chromatogram) representing the suite of compounds 
associated with the type of petroleum present in the sample. The gas 
chromatogram can be used for identifying, as well as quantitating, those 
compounds. 

Volatile hydrocarbons, such as gasoline and solvents, are analyzed using 
methods which minimize volatile loss by eliminating the extraction 
procedure. This is accomplished by introducing the analytes to the GC 
using either a purge-and-trap method (EPA Method 5030), or the 
headspace method (EPA Method 3810). 

The EPA Method 8015M analysis of semivolatile hydrocarbons employs a 
liquid-liquid extraction for water samples (EPA Method 3510 or 3520). 
Methylene chloride is used as the solvent. The extracted sample is 
analyzed using a GC equipped with a flame ionization detector (FID). The 
FID is considered a universal detector since it measures the total number 
of C-H bonds in a sample, without discriminating between polar and 
non-polar hydrocarbons. The GC then separates specific hydrocarbon 
types by their chemical properties and boiling point ranges. The analyst 
can select the region Q.e., the carbon number or range of numbers) of the 
gas chromatogram on which to base the final quantitation of total petroleum 
hydrocarbons present. 

EPA Method 8015M does not allow the (silica gel) cleanup of non-polar 
nonpetroleum hydrocarbon interferences. However, since the analyst can 
base quantitation on the selected range of hydrocarbons considered most 
representative of the sample, results from this method are often considered 
more representative of the true concentration of the petroleum 
hydrocarbons in the sample than results from EPA Method 418.1. 
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Since EPA Method 418.1 was used to analyze the water samples selected 
in the study area wells, and because this method is known to have potential 
biases, the TPH concentration in well 30-3-20E1 should be confirmed using 
EPA Method 8015M, and using benzene, toluene, ethylbenzene, and xylene 
(BTEX) analysis. For each sample, if a gasoline component is identified 
using the EPA Method 8015M volatile TPH analysis, then the associated 
BTEX sample should be analyzed using EPA Method 8020. These analyses 
will indicate whether petroleum hydrocarbon concentrations, and in 
particular benzene concentrations, exceed the MTCA Method A cleanup 
levels in this well. Future TPH sampling should also use the EPA Method 
8015M analysis to avoid the bias and problems mentioned in this section. 

3.3 Coliform Bacteria 

The coliform group comprises all aerobic and facultative anaerobic, gram
negative, nonspore-forming, rod-shaped bacteria that ferment lactose with 
gas formation within 48 hours at 35°C (Standard Methods, 1980). Total 
coliform bacteria include bacteria of fecal origin and aerobic bacteria that 
live in the soil. Fecal coliform bacteria originate in the intestinal tract of 
warm-blooded animals and their presence is indicative of fecal 
contamination. Coliform bacteria can be transported to ground water via 
stormwater runoff into dry wells, through the casing annulus around poorly 
sealed wells, and from septic tank drainfields. Thus, the presence of 
coliform bacteria often serves as an indicator of land use impacts. Although 
the health risks from coliform bacteria rarely include more than intestinal 
discomfort, their occurrence may mean other more high risk contaminants 
are also present. 

Total and fecal coliform densities were measured during the nitrate sampling 
(Section 3.1) of wells in the fall of 1990 in the Sequim-Dungeness 
watershed. Total coliform densities ranged from 0 to a density that was too 
numerous to count (TNTC). No fecal coliform densities were detected in 
wells sampled in March of 1991 that previously had detectable levels of total 
coliform bacteria when sampled in the fall of 1990. The state water quality 
standard for total coliform bacteria is 1 organism per 100 ml of sample. 
Since fecal coliform bacteria represent a subset of total coliform bacteria, 
the same standards would apply. 

A review of the coliform data does not indicate any pattern or trend in the 
observed coliform concentrations. High levels (TNTC) of coliform bacteria 
were detected in wells with elevated nitrate levels and low nitrate levels. In 
fact, the wells with the highest nitrate levels (9-1 0 mg/1) did not have any 
detectable levels of coliform bacteria. 
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Existing bacteriological data are insufficient to identify any specific sources 
or the magnitude of this problem throughout the Sequim-Dungeness study 
area. As with nitrate contamination, the observed bacteriological levels are 
a result of a number of non-point sources including poorly constructed well 
seals, impacts from septic systems, agricultural impacts and surface water 
impacts. The dominant source may vary from area to area depending on 
the local land use activities. 
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(2) LOCATION OF WELL: countY···································--······-······-

Owner's number of well 
(it more than one) .... --~<. ···········-············--

New well EJ Method: Dug 0 Bored 0 

Deepened 0 Cable 0 Drlven 0 
Reconditioned 0 Rotary 0 Jetted 0 

I 
I (5) DIMENSIONS: Diameter of well ---------·--·--··-······ inches: 

----D~rlll--•d_._···_·'·_·-_··_-·_--_·_·-_·-_1_t_. __ o_e_o_~ __ o_f_oo __ m_o_Ie_t•_o __ w_e_u_.-_.-·_-._~_--_· ___ --IL __ _ 

I 
I 
I 

(6) CONSTRUCTION DETAILS: 
d .· '/,; Casing i~talle : __ ..{;_ ___ .• Dlam. from __ Q. __ ft. to ..-:.!:...:..._ ft. 

Threaded 0 --·-'' Dla:n. from ·--- ft. to --- ft. 
Welded~ _. __ .. Dlam. from----- ft. to ----·ft. 

Perforations: Yes 0 NoQ 

Type of perforator used.--------····--·-----------

sizE of perfor~U.ons ----------- in. by ---··------·-- ln .. 

-·----- perforations from --·----- ft. to -·--··--····· ft. 
----· · perforations from --·-·-- ft. to ------ ft. 

ft. to ------ ft. 

5 f' I 
Permit No. 

AOdress .. :. 

...• ~~ · .............. t'" Sec .. . . T ............ N., n:. .: ..... W.M • 

(10) WELL LOG: 
Formation: Describe b~ color, character, size of matl!rial and 
show thickness of aqu1jers and the kind and nature of 
stratum penetrated, wtth at least one entnJ for each 



-"~dr A. Utson 
' 22606 2 Pl. E. 

Bothe·ll, Wash. 98011 
WATER WELL REPORT -, ___ , I 

STATE OF WASUINGTON Permit No. 
!i .· .}.. 

------
(1) OWNER: N•mc £..£[;, a z !l .. Ot.:e(l .7 .. Addcc">. /UJ '{ Q~?:,.. :!..;<X ...... Sy·~ ,:,,.., .-... <-~-~-:.J-.. -r-.1.-... . 

')LOC/\TION OF WELL: County .. ?'::: a L.L .• ... ~.n ............................................. - ........... \, ;;.t.: .... \', Scc ... .e::. ... • T.J.<:: .... N .. R.:{~." w M I 
... ·'Ill~ and distance from $Cellon Of SUbdivi!.iOt~- Corne_~- __ l_?.;l_~ jtf;J_ I >c} {;~ l!J k; '&1 n.... /.If 3o - k .- s- r ::L 

(3) PROPOSED USE: Domestic ,..-Q Industrial 0 

Irrigation O Test Well 0 

Municipal 0 

Other 0 

(4) TYPE OF WORK: Owner's number of well 
tif more than one). 

New well ..£&.. Method: Dug 0 
Deepened 0 Cable )21... 
Recondi lioned 0 Rotary 0 

Bored 0 

Driven 0 
Jetted 0 

(5) DIMENSIONS: Dlamel!:!r of well ......... b...... inches. 

Depth of completed well .... JL7... . .. ft. D ci!l ed ... ../. i.Z. ............ ft. 

(6) CONSTRUCTION DET/\ILS: 
/)
. ,,. ~

ft. to ~L ... ::::::::--rt. 
ft. to . ft . 

_) 

Casing installed: ____ ../;;._ ..... " Oiam. from ... ~· .. 
.... ........... " Dtam. from . Threaded 0 

Welded~ ····--·· Otam. !rom . ft. to .......... ft. 

Perforations: Yes o No 0 
Type of perforator wed ..... ·-···· 

SIZE of perforations ····--·····-················· in. by in. 

...... perforations from ........ . ....... ft. to . . ft . 

.. perforations from -----·-·· ft. to .. .. . ............ it. 
...... perforations !rom ........ ft. to . ft. 

Screens: Yes ·,E1 No 0 

Manufacturer's ~me ........... ----·······--·-····· 
Type!J.j.<J.7..;. ... f!h .. .y..f::.!:.l.~---·····--······ Model No.·······--·················· 
Dtam. Slot size ................ from . ft. to . . . .... ft. 

Diam. ..... Slot size ........ ···-· from . . ........ ft. to .... ft . 

Gravel packed: Yes 0 No 0 Size of gravel: 

Gravel placed from .. . ft. to ...... . .. ft. 

Surface seal: Yes 0 No 0 To what depth? ft. 

Material used In seal---·-······-········-··········· 
Did any strata contain unusable water? Yes 0 No 0 
Type of water?---··············-----···-·· Depth of strata 
Method of sealing strata off .. ·-·-································· ...................... . 

(7) PU~e:M.i~":.!•~;;~l~:;;.ii=~~~:~:·:::··.:::::;;;=:;y=:=::=: 
(8) WATER LEVELS: ~~;s~~:~es!~e~:~~~~--- .... .1~-~---·······ft. 
Static: level ...... 7~---······ ····-·--······ft. below top of well Date.~-~-~-?.:-..J. .. --:...1..3 ... . 
Artesian pr6Sure ····························-·1bs. per square Inch Date. 

Artesian water is controlled by ........... ---···--·······-·········-················ 
(Cap, valve, etc.) 

(9) WELL TESTS: 
Was a pump test made? Yes }:l( 
Yield: J CJ gal./min. with 

Recovery data (time taker\ as ~ro when pump turned off) (water level 
measured from well top to water level) 

,):·I.~~.~~~~j ~~ :=·-=~·!'··· ·=~-· .. 
BaUer test .... ·-·-··-·· .. gal./mJn. wtth_ .................. ft. drawdown alter_············-····hrs. 

Artesian ftow .. ----·--·--·-----·-····-g.p.rn. Date.·--·-··-·-···-··················--··--··-·· 
Temperature of water-·-···-····· Was a chemical analysis made? Yes 0 No 0 

(10) WELL LOG: 
Formalion: Describe by color, character, si.zc o/ material ond structure and I 
show thickness o/ aquifers and the kind and nature o/ the mo:terid in 'each 
stratum penetrated, with ot lca.st one entry lor each change of /ormation. 

--------------~4'---1 

T 
i 

--------------~~~-=1 I 
I 

I 1 -1 
------------------·---+-~t--= 

I ; ---=-~ 

I ! 
------------~~~~--"-=1 

Work started _, .. • .;?.-__ l_ ... , t9.?_J ___ Compleled.~-~::~.f .. :~---······· 1-;i.~ 
WELL DRILLER'S STATEMENT: 

This well was drilled under my jurisdiction and this report 
true to the best of my knowledge and belief. 

NAME. .......................... - .... -................................... -.................................. _.1 
(Person, firm, or corporation) (Type or print) 

Address .......... ·-··················--·········································-···························1 

[Signed] .......... -........ -................ _ ................................................................ . 

Ucense No ..... _.,_ ................. _ ............. <~::::ec
1 

.......... -... · , 19_.1 
(USE ADDITIONAL SHEETS IF NECESSARY) 

S. F. No. 1356--0S-(Rev. 4.-71). 



·;~:;t·•c.ftil!.f)~it;illed:~ .. nuim. from~'<£ 
-- .-1- '! ;, Dtani. from / C> S' ft. to · 

---" ·ntam: from --- ft. i.o :. __ . .!._ ft. 

I ___ _;__ln. 

perforations from ------ ft. to ----- -ft . 
. _ . :~ ,;_ PerfOrations fro~ ft. to ft. 

I
'·:..~~: <· f -~.:HF ;: ''Perforations from ft. to ft. {:.::: '-: .~--~·l.;.,-~ ""-i...- \,,'• ·- _ ... _. • - • 

~ Screens: NO. o No o !It, , /) . . :v,t, --- ....... "· ~ ;, I' .· ~~·-. .•ManUfa;:turer'sNam•~;, t nt /Jl ' 

I
·'< ')• 'Tn-e""S:~I_{//rH ,fj>,<,t- Model No 

. .:,.~_,';_ff Slot size .2 0 from lot(, ft. to~·ft. 
D!an:i._ ·--_. __ Slot --- from --- ft. to ___ ft. 

(USE 



Fil~ Original .and F1cst Copy with 
~partment ot Ecology WATER WELL REPORT 
Second Copy- Owner's Copy 
'lb.lrd Copy- DMIIer's Copy STATE OF WASIDNGTON 

. 1) OWNER: Nameltl!lrf.rc.""-l .NI.slret __ jg_'f:i~D Add«ss.kl • hcn .. /!P, ... _ J.lt..~. W17 ..... 9.8.3..~;?... 
. ) LOCATION OF WELL: county .. C'./..4f?<h~-=--·····-········£:.f:L ...... }Jf,~ .. - Al.t.::t.\~J.tu .... \~ s.$1Y. .. ~ T:JO. .. N., R ... ~ .. . 

Be-..clng and distance from "!ctlon or subdivi:.ion corner 

(3) PROPOSED USE: Domestic R Industclal 0 

Irrigation 0 Test Wd( 0 

Municipal '0 

Other 0 

(4) TYPE OF WORK: g;--~~;~ ~~b~~eo{.':':~~ ...... 2. ····-·--··· ........ . 
New well 2S Method: Dug 0 

Deepened 0 Cable Sl 
Recond.Jtioned 0 Jlllt Rotary Q' 

Bored 0 
Drlven 0 
J"etted 0 

(5) DIMENSIONS: Diameter of weu .. /a. .. ·-··--1'1- Inch ... 

Drllled . .3;2 . .t2.-·-····-·ft. Depth of complett:d weu.~L4._. __ .n. 

(6) CONSTRUCTION DETAILS:~$ >l~~t{f61A!Jc. 
Casing insb>lled: _{?._···-" Dlam. from _Q_ ft. to .;!L:J,._ ft. 

Thr .. ded 0 _£!_ .. Dlam. from _.Ct __ ft. to.:J.t>_:f_ ft. 

Welded 0 .!f..!!._ .. Dlam. trom.:Jel..'f_ ft. to ;3.n.a ft. 

Perforations: Yes 0 NoB 
Type of perforator used----------··- -
SIZE of perforations _ in. by ------- ln. 

-------··- perfor~t.tions from ---·---- tt. to ------ ft. 

---··--- perforstions from ------· ft. to -----· ft. 
-·· ·- perf?rations from _ ft. to - _ tt. 

Screens: Yes I!; No 0 .. r_ 1 __.. ' 
Manu1act~v Name_!JP.ILZ/.S.a/J..=.f.b..WL/{C. 
TypeOf:l'J..S.l.JJ)J!~_J/.::t!.k_ Model N,/r;~.fklt-._ 
Dlam. "5{},z..- Slot •lze .tl.t.:?..Q. from .:J.Q.f:L ft. to $_l.f1_ ft. 

Dlam. ·-·--- Slot sl:te --·-·--- from ·---·-- lt. to ·-- fL 
) 

Gravel packed: v .. o 
Gravel placed from --

No )!I Size of gravel: --··--··-
ft. to . -- ·-· ft. 

Surface seal: Yes ,a ~ 0 To wpat depth? ~() ___ ft. 

Material used ln seal.~H:I_ .. "r../Eo:tk2JJ..f:<... ____ _ 
Did any strata contain unusable water? Yes 0 . No]il 

Type of water?---·--·-- Depth of atrala-------··-
Method of seaiJ.ng strata otr_____ ·-·---·· ---···· 

(7) PUMP: Manufacturer's Nam•--··------··--·--·-·--
Type: -- --·· ·---- H.P -· ·-· ·---

(8) WATER LEVELS: ~~.;·::;i~e .. "i"J:!~~ . ./~2_. ___ .tt. 
Static level ..... _(,/ _______ .. ft. below top of well DateJJ.::fi: . .'G.:l __ 
Artesian pressure --····--_..lbs. per square inch Datt: ... ·------······· 

Artesian water 1s controlled by---·-··-----·--··----···-
(Cap, valve, etc.) 

(9) WELL TESTS: 
Was a pump test made? Yes 0 
Yield: gal./min. with 

... 

Drawdown is amount water level Is 
lowered below statJc level 

NoS If yes. by whom?.·-···········--····-··-······ 
ft. drawdown after hrs. 

Recovery data (time taken as zero when pump turned off) (water level 
measured from well top t~ '"I.J.tt:r level) 

Time Water Level 1- Time l'tate-r Level 1 Time Water Level 

.. >::~::::::::::: :·::::··~:::::::::::::c:::::::::::: :::::::::::::::=:::::c:::::::::::: :::~:::::::::.::::·:::: 
Date of test --·-·---·---rtr·-- J. 

Bailer test_Sb.___gal./min. with-£ .... _.tt. drawdown atter_l..I;t:;-. .hra. 
Artesian ftow &'.p.m. Date- __ 

Tt:m~rature of water.~t,, ___ Wu a chemical analysts made? Yes 0 No S' 

"'g 

(10) WELL LOG: 
Fonnatlon: Describe bV. color, character, rize of material and structure and 
show thickness of aqu•fers and the kina and nature of the material tn 'eac 
stratum penetrated, wtth at least one entflj' {OT" each change of format 

MATERIAL FROM TO 

~ ,,. .;, 6«-" .S:.JJR.J. ~:;,H.o~, I 027 

G/ltll.•n •J ,.p,. r>t '"' til' 
r-. ... ,,,., r, .C..-4)1, .c-A .... ~, '7'it 

1,,/nl a 

0 .d' 
c; 1VlL L ,, r.1 /". 11n.sr ..r,_,.,,o 
.;;:.~ ".';r .!In. .ft>.,[) 
i~ti1A~ .r;u .. t•t', .. 
IA.u.11~ t: ..<. (., a ("J.,-,. 

I r. ..; • II (J"' 4 1 Jlf/1. {J {,. u 1-i.,. r 1) 
o P. .. ,. • ... n 

flli,;I;Xt .l.c:>~ )a,,;, . • ILt "-"· /, '' 
• 

/Uo '7LL~ 
1717 /I?S 
/9.K' 19S 
/<;.c- 197 

Work started./.b.-'1. • lo.B.J_. CompletedL.J!_~ ~ .... _ -· 19 ... 

WELL DRILLER'S STATEMENT: 

This well was drilled under my jurisdiction and this reportl 
true to the best of my knowledge and belief. 

NAMEJ:IJ2icA#. ... £JA.LLt.!.tJ.~.-C..-1&.~ ............................ 
1 (Person, finn, or cor-P'brat1on) (Type or print) 

Address ... f..t2~./JL)I...}.J,/ .... ~U.t"t!.'IIJ.Wl:/ .. .£'l.??-'f:?.:::: ___ . 

[p;:~··~~~rlll-~ .. ?1..~-t 
License No .............. ./0..7..3 ............... Date./:2::: ... ~./-........... , 19 .. ~. 

O,OD 
f(~ ll /) JJ.:>S.S - /3 .{i- f,C. 

(USE ADDITIONAL SHEETS IF NECESSARY) I 





riginal ~nd Fin;.t Copy with 
tment o! Ecology 
:1 Copy- Owner's Copy 
Copy- Driller's Copy 

WATER WELL REPORT 
STATE OF WASIDNGTON 

Applic.ation No. 

Permit No. 

OWNER: Nam ..... ~ ......... ~: ... -: Address. 

~ _). distance rom sectiOn or subdivision corner 

PROPOSED USE: Domestic ifr"'"Industrlal 0 Municipal 0 
·Irrigation 0 Tes_t Well 0 Other 0 

TYPE OF WORK: Owner:'s number ot: well ·. .-
New well <_If m~~e~~:·o~········o·······a~~;d·-o 
Deepened 0. Cable V Driven 0 
Reconditioned 0 Rotary 0 Jetted 0 

DIMENSIONS: · Diameter of well .. _. __ ; ______ inches. 

DrUled ......... ---····-·····-·ft. · Depth ~f completed welL------~...ft. 

CONSTRUCTION DETAILSi 
Casing install<;d: _{p_· _· •• blam. from _Q_ ft. to~ ft .. 

Threaded 0 -~---·· Diam. from --;--- ft. to -~~-~ ft. 
Welded 0 .: .. __ .. Diam. from-·-'--- ft. 14? --.-.:-ft. 

Perforations: Yes o · No &'""""' 
Type of pei"foria.tor used1--------------·-··---
SIZE of perforatiQ~ in. by ------···-- ln. 
-··--·-·- perfQratio~ ftorn · _: ______ ft. to ----....,.·:::- ft. 

___ .. ____ ·perforations from ----- ft. to ------- ft. 

------ perforations from __,.---. -· ft. tO ----- -ft. 

Screens: Yes 0 No ~ 
Manufacturer's Name--------------·--.. ·· 

Tl'P<--·-----·---·- Model No ______ _ 

Dlam. -·-- Slot size --- from --- ft. to --.. - ft. 

) Dlam .. ---· Slot size --- from --- tt. to --- ft. 

Ga~uvel packed: Yes 0 No g./ Size of gr~vel_: ---···--·-· 

Gravel placed from ---·----- ft. to ----. ----- ft. 

SurfaCe seal: Yes~ 0 _To w~~~~?U---- tt. 
Material used In se . . A~ .:.7.A.}. ...(-!. ·--------- ~J 
Did any strata con ~ _~usable water? Yes 0 No ll" 

Type of water?-""· Depth of strata--·---··--··
Method of sealing strata off---··-·---.-"-----··-··-·-·····--·-

~ PUMP: Manufacturer's Name---·--------------·---

Type: -- H.P ---
1 WATER LEVELS: Land-surface elevation / r-/1 

. above mean sea level. •.. -.LU.L.C----lt. 

tic level ,1..~~---------.ft. below top ot well Date ... -·----···-
eslan pressure ___ .. __________ Jbs. per square inch Date·-·-··--··-··---·-

Arteslan water Is c.:.uktrolled by-----.. ·--------·--··-···-
(Cap, valve, etc.) 

l WELL TESTS' 
s a pump test made? 'Yes 0 
Id: gal./min. with 

Drawdown Is amount water level is 
lowered below static level 

No 0 U yes, by Wboii\7 .. --.... - ... - .. :: ... ---"'--
ft. drawdown after hrs. 

.W.M. 

(10) WELL LOG: 

Formation: Describe bY. color, character,.. size of material and structure, and 
show th.lckness of aqutfers and the kina and nature of the material in each 
stratum penetrated, wtth at least one ent'l/ for each chanQ"e of formation. . 

MATERIAL FROM TO 

·~~ /.. ./~/1/. ./ .1'5_ ':?0 
f' / 

.On .z ./.)1~/..fL I'PA .P' l:z/"1 ~~ 
I" .--f -,r '-f 
lr.~ AJ ,., / I?~ 

.._ 
I? 9' ___ 

/ ----
LuB ('~A. ;>. 

., 1?<7' h 

/ j 

/' ,. A ~L !(.:<( .c-t'J -

--··· 

N 

N 

-< 

. Work started./.(..-=-/..4 . to£CC:mpleted;#=,L6:: . 19« 

WELL DRILLER'S STATEMENT: 

This well was drilled under my jurisdiction and this report is 
true to the best of my knowledge and belief. 

(USE ADDITIONAL SHEETS IF NECESSARY) 
F. No. 7356--05-(Rev. 4.-71). 

'"I l. 
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I 
I 
I 

PROPOSED uSE: Domestic 0 Industr1a..l 0 Munlcipal 0 

Irrigation 0 Test Well 0 Other 0 
-
TYPE OF WORK: Owner's number o( well ,.-

(I! more thOlll one).... . ....... ·····-·-·····-----
New well )13 Method: Dug 0 
Deep~ed 0 Cable }&1 
Reconditioned 0 Rotary 0 

Bored 0 
Drtv~ O 
Jetted 0 

DIMENSIONS: Dlamc:ter of ~11 ___ (/. __ Inches. 

Drtlle<L .. ~S___tt_ Depth o! completed welJ._:J_!/._9---A 

r ~~-NSTRUCTION DETAILS: 
._:...,ing installed: ___ fi ___ .. Dlam. from ___ ct. to --- tt. 

-----•• D1a.m. !rom ··---- ft. to ----·- tt. Thrended 0 

·r+pr,~ Welded Iii 
E-rfora tions: Yes o 

•· Dlam. t.rom . ---- ft. to --- ft. 

No 0 

I 
I 

Type of perfontor u.sed....--------------·-··--------
SIZE ot pedoraUo~ ln. by ------ ln. 

---- perforations from ------ ft. to ---- ft. 

---- pe..."'iorati.oo.~~ trom --------- ft. to --------- tt. 
perforatioru !rom _ ft. to ---- ft. 

~ -creens: Yes Ji!l No o S 
Man.ufacturer's Name •• J.P.b.Ci5.1l.AJ ... IjJ!.t'-_,l;_r.~~N ____ _ 
Type . Model ND------
Diam. '].r¥ Sla1 dze _"i_(2_ from ~]\_':f_ ft. to ~-~!-1- tt. 
Dl.oun. Slot size -·---- trom --- :rt. to -- fL I) 

Gravel packed: y., o NoD Sll:e of navel: -------

Gravel placed frOm _ ft. t.o .. - ft. 

I Surlace seal: y., 0. No 'til To what depth? ----·-··- ft. 

Mat~rlod U¥d in sea.L------------------···---

I 
Did any strata contain unusable water? Yes 0 No 0 
'l"ype of watert Depth o:r strata _____ _ 

Me+..ho<! of sea.ll.n& strata off-----------··--------

~
7.) · I'UM:P: -Manufactun>r's Nam•----------------

Typo: - ·-- - HP_ -

8) WATER ~EVELS: ~~;s~;~e~i~~~--- __ /;!.Q_....It.:,-? 

f
~~~ l•vel ·__Y._ ..ft. below top of well Da.teS../J2:r..Li::..1:J 
~·an pressure lbs. per square lneb Date. ______ _ 

Artesian water 1s controlled by ________ .:_ _____ _ 
. {Cap, valve, etc.) 

A>lplle4UOn No. 

(10)' WELL LOG: . 

Fonna.Uon: Describe by color, ch4ra.ctc1", si."z:• of material ot"d stnu:tun and 
show thicknus of aquiftn and thor kind and. natunr of 'h" nu~tcrial tn 'l!llch 
stratum. prn.dYated, with at teast on• cnt'11 Jcrr each change of Jonn..attan. 

MATERIAL FROM .TO 

tr-- r "''-.. <:; , I -1- v (t: I" v' C w R) :j ::t :Z.3e___ 
if""""' ,~, c;.,.,.v., I ('w.t~.)· 'A . ..., :v~ 

R ~ ,.,,. .. ' J..o\ u ciri" _'\ .. "' cl I I Cl ,;--.:tl • 
B·row/0 <.- &.,..,.,._. l' /.,_ v ""1 ?..t..S 

' 

.... _ 
, • r· 9 C\ 1C77 

DEPt~l\f!iiEtH 01 ECBL63'f 

r.u) .'Y-"ELL TESTS: Drawdown U amount water leVel U 
lowered below static level]} .W ~~o:!:rk~start~<~"'-==·====::·.!':0' ==-~C2_om~p!!le~t«L~-;::-==-===:::..· _!!19!== 

pump t61: inade7 Yes'Sl No 0 U yes, by whom?. :t"':.J.J/e...C.---··- -

voe1d. J,ttJ gal-/min. wtth .?. a "- drawdown act« hrs. WELL DRILLER'S STATEMENT: 

.--: R':<;<= r- Ta pu M pt NeT l.c1· : This well was drilled under my jurisdiction and this report is 
true to the best o! my knowledge and belie!. 

' ~~overy data (time taken as· zero when pump turned of'f) (water levd. · _.. -;) 

,.;n••sur•:, ',"',mr.:'e~ pto wate'wl•,::l)L 1 I Time Water Level NAME .. .S.±.c.J.(,_.f.liJ ... :.J.!.r.!.LLLN ... G:., ___ & __ , _____ z.p_.<L..t .. ~ 

•.J~= ~~:~J ·?·: : -:.<:: ::: ::::=== M,_, ~;:;:~~;~s;;:~_,.i&:;@;:; 
.,. D><c of test----------------------------- [Signed]-_- .. aJ.iJ... ... .A.~.e~~--CPIJ.£tli.dJ..:f:.) __ _;_ _______________ _ 
lfJailt:r t~t·-----e:al./mln. '\loith------·-----ft. drawdown after----------~hra. ~. · _ D ~~...(., _ _(Well Driller) _ _ _ 

,\.r!~-U1 ftow _____________ ,_p.m. Date_______________________ tf ... - r ~ I 

l·.:•m~"'F"'" of w: --t' ~~.':7; c
1

h:.:c>J/..._onalc :·_made? v .. o No o License No ...... .J!'..3.-9L-----------·---- Date ... ft .. __ .;;t_S:: _________ , 191.~ 
}\ e_ ~ \ J C jv.. ,-, t" ~v(.,.-~ ~ (USE ADDITIONAL SHEETS IF NECESSARY) 

'r /; :! ~~fl - ' ' /71 (\ 



l'Ue Ortg1nal and Ftnt Copy with 
Department of Eco1o1fY 
Se-cond Copy - Owner's Copy 
TI'L.Ird Copy- Drtller's Copy 

WATER WELL REPORT 
STATE OF WASHINGTON 

AppllcaUon No ............................. . 

3'o-+ -3 Tl 
Permit No ...................................... . 

(1) OWNER: Name ..... 

)> LOCATION OF WELL: 
Bee~rtng and distance from section or subd1vholon corner 

(3) PROPOSED USE: Domestic pi Jndwtrial 0 

lrrlgation 0 Test We))' 0 

Munlclpal 0 
Other 0 

(4) TYPE OF WORK: Owner's number of well 
. (If more than one) .......................... _ ............. -

New well J( Method: Dua: Q ~ored 0 
Deepened 0 Cable V Driven 0 
RecondJUoned 0 Rotary 0 Jetted 0 

(5) DIMENSIONS: 
Drllled .... ./7...:1-. .... _.ft. 

Diameter of well ________ 6__'_.:._ __ inches. 

Depth of completed welL .. L.2.~. 

(6) CONSTRUCTION DETAiLS: 
Casing installed: ...... 6 ..... •• Dlam. from __ (2 __ ft. to j:z::J_ ft. 

Threaded 0 
Welded )if 

I 

-··--'' Dtam. from ·-· .. ---·- ft. to ---- ft. 
.. ___ .. Dlam. from -------·- tt. to ---- ft. 

Perforations: Yes 0 No V 
Type of p-erforator used-------.. ---·-------
SIZE of perforations ------- in. by ·--··--- in. 

--··--·---- perforations. from -----·-·-· ft. to ----· ft. 
--·---------- perforations from ----·- ft. to ·-·· ft. 

------ perforations trom -----·- ft. to ----- ft. 

(10) WELL LOG: 
Formation: Describe bv color, character,. rize of material and structure and 
show thl.cknen of aqutten and the kina and Mtu.re of the material in 'each 
6trotum .penetrated, wlth at least one entrv for' •a.ch chanp• of fonnatl 

MA. TERIAL FROM TO 

,4' ./. ~ 

:.0 
/v; ~ /. f u. R 

/"'/ ~ /7"" 

#1~ ....-.../.-..A/ 1/.lz--'_ /7·J 
Screens: Yes ')I( No~ /?'" 

~act <'• N'!"'•-- · ~----- 1 •• .L:.,f"-'~~/-~/~--.Jf/..!A-/'.~c?~~...,.__.<...-'~{C--/---i.,; 7'~-,,L.f'/:~':;>L~~ 
.. <1: .. <;<, Model No - r· /7' '4 ' .. , 

Dlam ..... ·-·- Slot 4- from -/-.?J ft. to L7;r-. ft. v 
Dlam. ------ Slot size ----- from ·----- ft. to --- 1L 

Gravel packed: Yes 0 No e/stze of gravel: ___ .:..____ ----,,-----------------+---+---= 
Gravel placed from ----··------- ft. to ---------- ft. ¢ i i ~ • 

---~~----------------~--~1--
Surface seal: Ye•"DD!. No);l To what '19>thf ..j...C' .. __ 1L ---::oi':'::--~;;;;.l...,.. ___________ -t---+--

Material w;ed t6.~al .... Cf.,-X;;;;..:..;;z;;j________________ -:--t ~,.....,---.,7"-'-·.>...,; .(_· .J''-.-----------11---+-
Dld any strata contain unusable water? Yes 0 No Q_r ?'C"'~J,-,..~-1/'-,.,' ...._d~,--'~1'/.V'--;r.:------'-----f---+-
Type of water?.-------·-···----- Depth of strata_______ '=-''~~:·"7. '...,.,.-~--,i!~"5~·/'--"' .(-.'-,--------+---If---
Method of seallng strata off _________ ,___________________ '; <',,.. -/ ") .( 

(7) PUMP: Manufacturer's Name ________ , ____________ _ 

Type:-·-····-··-····---------·--·-·-- HP------

(8) WATER LEVELS: Land-surface elevation lc-() 
above mean sea level., .. .... .L~----"· 

Static level ........ ,tJ._ .. _____________ ....tt. below top of well Date ... r-.,~~~$ 
Artesian pressure _____________ Jbs. per square lncb Date ________ _ 

Artesian water ts controlled b:V----------··--·----·-
(Cap, v.ahr.e, etc.) 

(9) WELL TESTS: 
Wu a pump test made? Yes 0 
Yield: gal./min. with 

Drawdown ts amount water level Is 
lowered below static level 

No ~ yes, by whom? .. -------.... - .... 
n. drawdown after hn. 

..... , 0;:- ~ .::~"" 

., .. t.(;-,, 
/ /) -...·G, 

__ ' ----+--1---:1 
. 

,, ... Work starte;;;c;LO , ls_)_f Completed,0 ..,;ip. 
WELL DRiLLER'S STATEMENT: 

Thls well was drilled under my jurisdiction and this repol 
true to the best of my knowledge and belle!. 

NAME .. Il..;.c.A.d .. ;:d. .... _.,Be A::-~y __ a_J~---···-··········-
(Peraon. ftrm, or corpor:tfots, (Type or prlat) I 

Address .. /f-.a.Ll. .. Le __ -1., ... _ .. S..e_ .. f!£!..;_2XL.~"'::~. 

[Signed~~~~---···· 
Ucense No ... 7..2-.f/-. .. --················ Date.-£::=. ... .:1.~---·• 1~), 

(USE A.ODrnONAL SHEETS IF NECESSARY) J 



I 
I 
I 
I 
I 
I 
I 
I 
I 

J) LOCATION OF LL: County.{t-N,/A/!1::::]}/:P.:r. .. f?Gflli.t:N .d.~ ... P1.i< ... 1!.11,..~\< .Sl~'\'• seo . .ci ..... T.:3.t:' .... N., R::'i~~'.wJ 
.· 3e••dng and distance from section or subdivisiotl corner 

(3) PROPOSED USE: Domenic ~ lndustdal 0 Munlcipai O '-(l::O::,)~W:_:_:E::I.:.,L=-=L:.:O:...G==--:---:------:----------
lrrigation 0 Test W~ll 0 Other 0 Formation: Describe bY. color, character, size of material and structure 0 , 

show thickne.s.s of aQ.utfers and the kind and nature of the material in 'ea• 
stratum penetrated, unth at least one entTV /of" each change of formatiel 

(4) TYPE OF WORK: Owner's number of well 
(if more than one).... . .................... . 

New well ~ Method: Dug 0 Bored 0 

Deepened O Cable f(' Driven 0 
Reconditioned 0 Rotary 0 Jetted 0 

MATERIAL FROM TO 

(5) Diameter of well ................ <.e ...... tnches. 
Depth o! completed well ..... ;;).::J..(J. ........ ft. 

DIMENSIONS: 
Drllled ...... ~.3 ... 9 ..... fl. 

(G) ~~s:T~~~~~~:N D~~~~~: from .... D .... ft. ,:1,3;?~4{/ 
Threaded O ..... ·······-· •• Dlam. from .............. fl. to ................ fl. 

Welded rj ................ ·· Dlam. from ................ ft. to ................ ft. 

Perforations: Ye. 0 No~ /J 1 _<,b /,,? V.. Ct RA v.,J/ ~ 'j ~ 
Type of perlorator used .............. ···························-········································ {lp """""' · n Cn ./J/-.' "•~</,../ ri (ILA V P,? / '7 

l1f.fi _ VJ/,(J_ 1' 1 J9 .P ::/c 
IBRnu.·~ ""'"' ~-' -"v~<P~>v.-1. ;-;:l(;o Ole 

...................... perloraUons from . .. . ....... fl. to ·····•···•············ flo: -:JI.J lf. {/, _<,Q /J v (o J.r...\1. • J:.' -

..••.•.... penorauons croi;;;iPU-~':.:~.r;;_···rii? "/ · , , q:l_0/0~ -:1-
Screens: Yes jl1 No 0 . '!-

SIZE of perforations ............................ in. by ................................ tn . 
.............. ft." to ....................... ft . ........................ perforations from ... 

I) 
Manufacturer's Nam~--.SL'l7d<~d.----·--·----------····-·········· ;::e.;t?;:;::;;:.- .. u .... :;;;. M~i3f!::-;;,-_-::z.3.'i~~· 
Dlam ................. Slot size ............... : from ................ ft. to -··--··- ft. 

I 
I 
I 
I 
I 
I 
I •.. ) 
I 

Gravel packed: Yes 0 No"' Size of gravel: .......................... .. 

Gravel placed from ................................. ft. to --------·--··-----------·· ft. 

Surface seal: y., ~ N,v o To w>jat d~lh? 7 .J /J>..71J'';; 
Material used In seal..~1?71i-~1~ .. :b.p.l..~ff!LC.Jr. .... L'.bd) 
Dld any strata contain unusable water? Yes 0 No~ 
Type of water? .................................... Depth of strata-.. --------............ . 

Method of seallng strata oiL ......................... --------··-------............ .. 

(7) PUMP: Manufacturer's Nan1e ........................................... ____ ................. .. 

Type: ................................................................................ H;p -------------·--· 

(8) WATER LEVELS: Land-•"""' elevation~ • v 7 S: 
above mean sea level. u~ .!:::!:·-~t-?P .. .it. 

StaUc: level --·-·--····--~·----z-------------tt. below top of well Date .... rn'-1;~;{-$ 
Artesian pressure -·· J.lo7. ...... _______ Jbs. per squ{).e lpch Date. Yj17--J7-~-----

Arteslan water is controlled by ......... 4..A¥.C... ...... _ .......... -.................... .. 
(Cap, valve, etc.) 

(9) WELL TESTS: Drawdown !:;; amount water level ts 

Was a pump test made? Yes 0 
Yield: gal./min. with 

l~:e~ 1~e~:. :~:!:;~--- .......................... . 
ft. drawdown after hrs. 

Recovery data (time taken as zero when pump turned off) (water level 
me:asured from well top to water level) 

:·f.~.:t~I~:;~·~ .. L; ;:·~=~· 
BaUer tf:st._ . .c2.D ... gal./mln. with.-/SlJ. . ..lt. drawdo~n ptcs.,.~----------:=hrs. 
Artesian ftow. _____________________ _g.p.m. Date---.. 7/--!.:.l. --~----·---
Temperature of water-----·- Was a chemical analysis made? es O No «. 

"3~ A~-« Of"'.n Fu ..... . ·o<-~-, , 

) 

Work uarted-.. dJL-1.:5.-.... , t.fZ.S:. Completed ·-4//.7 ... . , 19 

WELL DRILLER'S STATEMENT: 

This well was drilled under my jurisdiction and this repo 
true to the best of my knowledge and belief. 

NAME.S.To../~.llN ... :D..e.i..U..tN .. C:.: ..... ~.(J, ... ';FN~. 
(Person, firm, or corporation) (Type or print) 

Address .. Ro., .... $(J.X.J.~L ........... i.£.G .. IJ.J~~--W.I+.. . 
IJR.J'/J..ef!.! fi/-/NT l!.vrJN-reml -J.1e. PI-~/. 

[SignectJ ...... Ur&.t-. ... ~---······································ 
(Well Driller) 

License No .... CU:f..73 ..................... Date .. ~S.LfF./7 ..... , I' 

(USE ADDITIONAL SHEETS IF NECESSARY) 
S. F. No. 73S6--0S---I~e"'- 4-711 



File Original end Firat Copy with 
Department of Ecology WATER WELL REPORT Start Card No. (2 2 /c, {</ (., I 
See~!ld Cot>y-Ownoer·a C'J~~
Third Copy-Oril1er'' C~p~· 30- 4- - ;2 0 ? 

owNER: N•m• .Tt!n Jcb 8 a tn 221 f) I/, ~,(;;;.,_. fk_ f.lzr t.dha J.-:21C- 1Zv'nrtn., 4k] ; £-;I 
{2) LOCATION OF WaL: co-,nt~· c 0 A'J h o.r..d:rJ ____sQ ___uji_ • % Sec T •• R W.M 

{2aJ $1'~EEY t.DDDRESS OF WELL C:dta:Jo. l/A 1'1 WI A >1.J L,~ J) A? .Sc....,", "·"" . 
f§' Domestic []' 

~ 

(3) PROPOSED USE: 
Irrigation 

Industrial Municipal 0 (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION 

0 DeWater ~ •ell 21 Other 0 F<><mO!ion: o.,e<lbe by cola<, cho<acte<. •''" of malarial and si,.C1u<a, and ~ 
thickness of aquifers and the kind end nature of the material in each atratum penetral 

(4) TYPE OF WORK: C?wner'a number of well with at least one entry lor each change of lnlonnation. 
{If mora than one) MATERIAl. FROW I TO 

Abandoned 0 New well g Method: Dug 0 Bored 0 
1?£11'·'" f,n.! "' '/, l1 1.2... Deepened Cable~ Driven 0 

Reconditioned 0 Rotary Jetted 0 I 
A 

(5) DIMENSIONS: Diameter of well /.,., inches. 
n.n .. .. ~R. /-tv ti-lt I 

D<med~~ feet. Depth of completed well s.s:'b ., ft. 
;;t;; tldl<?. 17 .. ,. H.:i' ..!t. /Z. 

<? 

(6) CONSTRUCTION DETAILS: /'/u.s /,;:I~(.<!. C4AIJC. /,-1/17 A/, l .,. B ·k..J .6. A/' .. ,L /.2.. /9 
Casing Installed: G., • Oiam. from t') ft. to 4/.J •• 
Welded ~ .:r'' . Diam.lrom s/f: ft.to 'I~ •• _flctlt?f..ti {j'£?J1pf.,. /J /._, I J Q . 27 Llner installed 5" Threaded o. Oiam.trom .57J tt.to .'5:5: •• " (7 
Perforations: YaaD No~ ~fl .. . fY1 Ar A ,_, AJ ..J t'f:.d .~-.... •/ '2_2 7/' 
Type of perfocator used 

SIZE of perlorations ln. by ln. ~ ./.7/h. J/7 (1?. ..or,:; A H/ '-'l ";?/ 4/ 
perforations from h. to •• : 
perfo.-ations from ft. to ft. t::' A .t1. t>L, ./_ fit'L? n .o/' iU/ 47_ 
perforations from ft. to •• (/_ / 

Screens: Yes~ NC?_l,J , (a'/.1/'ll/ nf'ciu A/..,1.. {9pJJnPI ,/,.;//? <J7 -"~ 
ManofP,"'"''sNama ·~tl.lJ~ . ~ l&lli'U.I E k.- ' ' 
Type ._'M/t_eJ. - 0'( _A/Il_ C' Model No ?u1Au>_('L. .J. (jj.q .n //d/ I S'Z:> lSi?:. 
Oiam ~ Slot size 0, /2 from <./£ ft. to ,">D •• (./ /7 i 
Diem Slot size ~om ft. to •• l"'V 
Gravel packed: YeaU No~ Size of oravel ' i 
Gravel placed from ft. to •. ! 

Surface seal: Yu~ NoD To what depth? :flO ... .. 
Malarial used in seal if:1/?11 f ,.,l. Bt:?t./rr22L{:; 
Did any strata contain unusable water? YeaO NoD 

Type of water? Depth of atrat 

Method of sealing strata off 

(7) PUMP: Manufacturer's Name 

Type: H.P 

(8) WATER LEVELS: Land-surface elevation ML t¥:.. I 2 'lJ. •• above mean aea level 

Static level t2 tt.belowtopofwell Date ~:1f'( 
Ar1eaian preuure lba. per square inch Date 

Artesian water ia controlled by 
lC.p, valve. •te.n 

Work started /~ .Z '-/ , 19. Completed ~ ·x _,19~ 
(9) WELL TESTS: Drawdown is am.K} water level is lowered below static level 

Was a pump lest made? Yea 0 No If yea, by whom? WELL CONSTRUCTOR CERTIFICATION: 
Yield: oat./min.with ft. drawdown af1er hra. 

I constructed and/or accept responsibility lor construction of this well, .. .. .. .. and ;ts compnance w;th all Wash;ngton well construct;on standard • .. .. .. .. Materials used and the information reported above are true to my be 

Recovery data (time taken as xero when pump turned off) (water level measured knowledge end belief. 

from well lop to water level) 

NAME A .ffl I r" . .., J\)12 ,'u 11:,/i_G. I,; t!J ~ Tlmo W1terl. ....... Tlmo Waterl.eYel r- Waterl.ev.! 

(PERSON, FIRM. OR CORPORATIIeN) (TYPE OR PRINT) -·tJ::::::!f -;;;_,;;,, <.,~ 9FS Date of teat 

Ballerteat .£/1 gal. I min. with /. \ !1.. ft. drawdown after hra. 
(Signed 'Q License No. I 

-- Contractor's 
(WEll. ORIU.ER) 

Alrteat gal.! min. with atom aetat n. tOf ..... Regis~ 8--ll-?f Artesian flow Date ~],1,( Date ,19 __ 
g.p.m. No. <'COC 

Temperature of wato~aa a chemical analysis made? YeaO N,EJ' (USE ADDITIONAL SHEETS IF NECESSARY I 



I File Original and First CoPY wilh 
Department o! Ecology 
Second Copy - Owncr·s Copy 
Third Copy- Drillcr·s Copy 

l11e II IT I 
WATER WELL REPORT Application No. 0. .. ?. .. -:: j,""_1._(?_~ 

STATE OF WASHINGTON Permit No. . ..P ... 
I ~(I~)---'o=--w:c..:.:N-=ER=--=:_-.::_N•:::m:::c•··""I~""--~:::c-· ··:;:c·····.:=$=~L""_""_ ."'E"" ... <c;cf!.:c;f~ ___ /7.P"'i':':!;F£=.!?""/""u·:=.r=-'·cc.~~-"<A:.:::dd"-''~=/""/:-= .. --~=-·-·;:::····C?=c.c-.:=_·,··:=·d.7' ..•. "" .. ""i?"C~'r~""-""·····=o.""z"" ... CC/-¥""-r=2.= ... "".~0""l,j.';;;c·····.';;;cffi.:=(J?=~O=.: :'7 

) LOCATION OF WELL: County Ct.J./, .. !20. .. _ ········-··· ·················- ·····-·---- .. .$.4/.\, _;((«. .\, S<c ... f .... T .. .:Zf' .. N., R.1::Jrw.M_ 

I ..... i!.aring and distance (rom section or subdivision comer /LJO /A/ .J 2-3...>/:J' (-t/ nr· Sf c.....,. s-P.c I 

I 
I 
I 
I 
I 
I 

(3) PROPOSED USE: Domesttc 0 IndwtriaJ Ji1 Municipal 0 

Irrigation 0 Test Well )J Other 0 

( 4} TYPE OF WORK: Owner's number of well 
(If more than one) .... 

New well JZ Method: Dug 0 

Deepened 0 Cable ~ 

Reconditioned 0 Rotary 0 

I 
Bored 0 
Drlv~ 0 
Jetted 0 

(5) DIMENSIONS: Diameter of well ... /.6... ... :/.f. ... inchu. 

Drllled ....... /...3 .. Q .......... ft. Depth of completed welL .... LL.fL ........ .lt. 

(6} CONSTRUCTION DETAILS: 
Casing installed: _ _./{?. _ _.. Dlam. t<om ______ {?__ ft. to _ _]__( ____ tt. 

Tlmaded 0 .J:'f __ _.. Dlam. f<om .. J./ ____ ft. to ./.f_[J..._ tl. 

Welded 0 ··········--··" Dlarn. !rom ... ········- tt. to ······-········ ft. 

Perforations: Yes o No~ 
Type of perforator used ............ -·········-·······-··--·········-········-········-·········· 
SIZE of perforations ---······--·-·-····· in. by -···-·-··-···· .......... ln. 

············-·····-·- p.erforations from ····-··········-······ ft. to -·····-·············· ft. 

--··········-·······- p.erforatlons !rom --················- tt. to --·····-·····-···· ft. 

-·--·-······-·-·· p.erforations !rom ·-·······------- ft. to ---······-······ 1t. 

Screens: Yes-;g(_ No 0 
Manufacturer'• Na.Jne ..... ···-·-····-··-··-··-·------·----···--·-····· . 

I) Type .......... ---··-·-------·-------~-- Model NO-··--:q_-·---··· 
01am ................. Slot •h:e .l.l:-..2.--=.. t~-~-~---- ft. to --9-~--- ft. 

Dlam ................. Slot size ... :1: .. 0._ from 7.03-- ft. to -11~- ft. 

I 
I 
I 
I 
I 
I 

Gravel packed: Yes E No 0 Size of eravel: ----················-··-

Gravel placed !rom --·-···--·-·-· .............. ft. to ----····---··-···········- ft. 

Surface seal: Yes~ No 0 To what depth? ---·-······-···- tt. 

Material used In seal. .... ·-········-········--------·-···-·······-----·······---··-·· 
Did any strata contain unusable water? Yes 0 No 0 
Type of water? ............................... -- Depth of strata ______________ __ 

Method of &ealtnc litrata off-------·-·---------------

(7} PUMP: Manut,cJ"'"'f Nam~--:--r·---~--------;z0----
Type' ---- .... V.:.e.t: _____ --/->U:.Q.J. 1L HP -·- ·-·--· 

!~:. .. :~~~~ ~~~~: __ ::i::~::~c:·~~~~:::=::~~~~~~: 
Artesian pressure ............... ____________ .tb•. per square inch Date .............................. .. 

Artesian water is controlled bY-·--------------------·---------·· 
(Cap, valve, etc.) 

(9} WELL TESTS· Orawdown 1s amount water level U 
• lowered below static level 1 

Was a pump test made? Yes ,tB. No 0 U yes, by whom"' .. X!.fr. .. U.t:!!. . ."i.Ot 
Yield: /01 b gal./min. with 2.>-" lo'' ft. drawdown after L hrs. 

t1-t?.. .33'1" 0· 

Recovery data (time taken as zero when pump turned oft) (water level 
measured from well top to water level) I Time Water Level t Ttme Water Level 1 Time Water Level 

I
,) :::·:-~:.~.::~~-~~:::;:_~:_.::_t:_~::H~;_:::::_:_~_~_:::~---:--r=.:::_·:::::: :-:::::::::::··:·:_:: ·:: 

Baller test .................... galJmln. wlth .................. ..ft. drawdown after __ ............ .hrs. 

Artesian flow -------·-·-----------------·---r.p .m. Date------------·----··---
Temperature of water ................ Was a chemical analysts madef Yea 0 No 0 

(10) WELL LOG: 
Fonnatlon: Describe bll color, character ril:e oj materiaL and structure and 
show thlck:ness of aquijeu and tile kind and natuu of the material tn 'each 
stratum penetrated, wtth at least one entrv for each change of fonnaUon. 

MATERIAL FROM TO 

l{/::rf r ~ ;,~d or:>v-<1 br. .f., >,If G 0 /o 0 

I / '-

Work startecid¥!t.t ..... bt2. .. , 19 ?.£ ... Completed.6'V..? .. --!.: .. ?.:: ....... , 19 .. 2.. 
WELL DRILLER'S STATEMENT: 

This well was drilled under my jurisdiction and this report 
true to the best of my knowledge ahd belief. 

i 

NAME..Jf/_(;_ __ h_h __ d__2._q:>:J _____ H _ _{:(/~_//. ______ _[?.t_'.!l!'.7.(/ __ _ 
(Penon, flrm, or corporation) (Type or prlntf .. 

AddreSS ..... ll .. f:0..~••••-n-o.,Lt/.t1..n•••n•-n-nnoo•n•••• -•n•• ----••••••-

[Signed] ___ !2-:;__i:;; _______ ____ i!=?__{__~-----·---Tf__o__'!J_ ··-- -·-···· 
17 , / -7) (Well Drllle<) 
v olte,-. _:; ?-"'d , (,_ Z 0 

Ucense No ........................................ ~ Date ......... ::.;?. .................. , 19 .. .. 

I (USE ADDITIONAL SHEETS IF NEcESSARY) 
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WATER WELL DRILLING 

Route 3. Bow 17S 

Port Orchb~ Wa•h. 

P.O. Bo:.: 161 N? 449 I 
WELL LOG 

Sequim, Wulc ( 3~}fW-Jfr'ci 
No ............ -::.-c:/:: =c .c.,"~·- .. ·.:C. : .. . I 

Date ... : ... .O.~ ...... :(;. .. z ............................ , 19 ....... . 

:::_]);z·;:Zl"iD::.~z.··_-_:_:·_: . . ............. . 
Loco!ion: Sbte of W ASHlNGTON 

Co..,;ty ............. : ................. : ...................... ' "'" - "" 

Area""""""'""""' " ... "" .... " ........ " """" ... """ .... "" ..•. " .. ~-

I 
----~~~~~--~~~~~------~~~~~~:_,_, 

·.-··.-·._:: ~--

T~u~ -~:;:_":.::::-\~~""-'·.::,: ·. .0_;:.~~·:; ;:.;,
·¥,.·-··:.~~~_;;,;.-~~~>: ·::--~~:~~~::_.:,.: ~> 

'.· -~,- .. · ·. ':: ... -. . . - ... . - -~.. . . ; .. .. .. 

.I 

I 
I 
I 
I 

-- I 
I 



I File Orlg1.nal and Y1rst Copy wtth 
Oep•rtment of Ecology 
~cond Copy - Owner'• Copy 
Th.lrd Copy- Dr111H's Copy 

WATER WELL REPORT 
3o-4- I K3 

Ap(..llicMUun No. 

STATE OF WASIDNGTON PcrmJt No. 

I 
1
'?) LOCATION OF WELL: county .. <;,'.~A.Ic .. h.A.l~ ... 

.;.artng and datance from section or subdivision corner 

I (3) PROPOSED USE: 
/ 

Domestic 9" Industrial 0 Municipal 0 

lrrlgatlon O Test Wei~ 0 Other 0 

I (4) TYPE OF WORK• Owner's number of well 
• (tf more than one) ...... . 

New well ~ Method: Dug 0 Bored 0 

Deepened 0 Cable 8'"'..- Drlven 0 

RecondJUoned 0 Rotary 0 Jetted 0 I (5) DIMENSION~: 
Drllled. .......... '::/3 ........ ft. 

Diameter of well ···-··········-~Q--···· tnches. 
Depth o! completed welL. ..... _::J..3 _____ .tt, 

I (6) CONSTRUCTION DETAILS: 
Casing installed: .... J..,_ .. Dlam. from _(...<._ _____ fl. to _q_3. __ ft. 

Threaded 0 ······--·-·-" Dlarn. trom ............... ft. to --·--------- ft. 

Welded 0"" -·--·····-" Diam. from ................ ft. to -------·--- fl. I 
Perforations: Yes 0 No s/ 

Type of perforator used .................................... ········-··-·--····-····-··---··-

. SIZE of perforations -··-········-······-······ in. by ......... - .... - .......... _ ln. 

----·--···- pertoraUolUI from .. - .. ·--··---·-··- ft. to --·-···------- ft. I 
_ .... - ... --·· perforations from ........................ !t. to ·-------·-··-·--· ft. 
··--·-------.. perforations from __ .................... ft. to _ ........ _ ........ tt. 

I Screens: y .. o No Q""" 
Manutaeturer'a Name. ________ ................. ________ ........................ - .. .. 

I ) 
Type_ ............. __________ ............. Model No ________ ........ . 

Dlaxn .......... - .... Slot atze ................ from ................ ft. to --.. --.. - tt. 
Dhun ............. _. Slot .size ................ from ................ ft. to ............ - :tt. 

I 
I 
I 
I 
I 
I 

Gravel packed: Yes o No ~Size of gravel:·--·----··-··-

Gl'avel placed tram -------·-----···-·------· ft. to ................ ---·---- tt. 

Surface seal: Yes E("" j<o 0 To what depth? ...... JJ' ___ ft. 

Material used In seal .. O.~:n±D .. h .. l.±:.~ .... -.......... ------·--· 
Did any strata contain unwable water? yes 0 NoD 

Type of water? .... -----· .. ·----·---·- Depth of strata .... - ....................... . 

Method of aeaiJ..nc strata off ................. - .... --.... ·-·---·-·--·----·-------·--

(7) PU?riP: Manufacturer"• Name--------····-··------·---·-·----·--·-----·---

Type' --------------------------·-------------------- H.P ---------------

(8) WATER LEVE~: !'b:;~;s~~e.:~el!!~~~--- .......... ---~·rt 
Static level ....... :JJ .................. -.tt. below top of well Date.::f~~~-- .. 
Arlet;lan pressure ______ .. ______ Jbl. per square Inch Date .... _ ..................... -

Artesfan water la controlled bY--·--·-·-----.. ·----------------------
( Cap. valve, etc.) 

(9) WELL TESTS: 
Was a pwnp ten made? Yes 0 
Yield: ral./mln. wtth 

Drawdown b amount water level Is 
lowered below static level 

No 0 It yes, by whom?.. .. -. 
tt. drawdown after hrs. 

Recovery data (Ume taken a1 uro When pump turned off) (water level 
measured trorn well top to water level) 

: .... )~~~~F~~~i~:~~ 
Artea~An ftow __________ __._p.m. Date.d~~.\t.-.\-Ll----
Temperature of water-- Was a chemical analyW made? 'ves 0 No 0 

(10) WELL LOG: 
Formation: Describe b~ cofoT, ch.aTacter_. •tze of muterlal and structure an1 
•how thk'kne.u of aqui}cn and the kina and hature of the material tn 'eacJ 
.stratum peJU!trated, w(th at lea.st one cntrv for each. chanQe of tonnaUot~ 

MATERIAL FROM TO 

(''fc;q '()r,- '" "'"·""'/('f-.< 
I I 

( ' I (( " Kr --. ••< Sr1 -1 r/ 
/ 

0 r/l 't> I 
I 

(I /a 
I 

Qr/i / .?! 
I 

_::_ 

' 

. 

. -?~I t-."J~ 

(, ' 7-;:: 

Work .iarted._;::)'.J...L:t:I.~D:Z..1. Completeq.;;;:ft .. l.:n£..::1,.'i 10-::J 

WELL DRILLER'S STATEMENT: 

This well was drilled under my jurisdiction and this report 
true to tJ>e best of m~ knowledge fnd beljef. ·

1 
I · -i\1 C: 1 

V 1\1\1 f4v.. s...\ \.42... LIJ oL I\ V,- 1 '"~ ..L 

NAME .. :OC..l!.1 ........ U..\.Ll.b .. &:v.nS. ..... Q!C .. d1\.~a ..... !l,, 
(Person, flrm. or corporation) (Type or pdiit) 

Address .... ;:\:. ... 5. .. 13o.L .... .l..\..\ . .K' .......... ~-f.~-~-~-~-! 

[Signed] ......... 1 ... d.--':0.:: ....... ~~ ........ .. 
License No ....... fL~/:1-....................... Date .•. ;J.:~~~.\.L. .. , 19 .. j 

I (USE ADDITIONAL SHEETS IF NECESSARY) 



j3.0. Box I6l. Sequim, 
__ _/~Ct 20/1958 

· BOB Ga,kol 
Box.I22 Sequim,Wash, 

Al ti tu<i.e.-"9_0 _____ .fee t. I!:"ill~-G. by.Stoican 

···.'" 

:(2•: :;:,::~~~-;5{./·/~·~;~:;j~; ''"j;:.;);.~:,~: .';;~2;":~.~-~ 0}';.:if.t::-.. ---=~~~~~~:ly"=s~~7i~~~ki:...!!:&G""c~"-'!:!"y"'el"'-------+---=~~5~-I-_.,T-I-;j?, ---:: 
. · . . i\-. --.;;H=:ard:o:;-;;;:Pan=:!"'-..::::::=----"-----t---=:;;:2,--+~ 127-o 

Counse Gravel. & Sand 4 J30 

•.... · 

.... ··,._-' ::::::::::::::::~ T~o='ta~l=~D=eot=~lh::::::::Of~~W=e=ll=~===~~~;~~=~=======t= ,l.:l::::3::::10~~ -
611standard well caseing. Well Sho • 

·:.·· 
.. ·- ::.··~· 

:~:~. ':.---- ;:·. -,--

·· · . ';----"El.=e;::;ct:::rc=:i""'-c$-'-W:.::•e=:Ld=ed=---:------+----t--

. Aprox, Static Leavel, 75 Ft 
··._,;.. __ _;;;"""",=7',:.:=...-'--'c:::,:;n=-,.l:\uno=:,:;:p..;:ing,:=.....;J...e;-=-,-,v"'e'l......,_S"'5-F"'trl--r:;A·t:-;;2"'0"'G;riP"'-, .• ,M"' .• -

.. , .. :. ::::::::::::::::~Ba~~u;~T~e~s~,t~. ===~~~~:~=~~~~~~~~j=~~~~=~!~~~= 
':'?" ,_,. ___ W=a:.:t:.:e::.r_C.:.l.=e=ar::..:.'----------,--t----+-~-

,·-.:·:·_·.· · .. ~ 
;---~~~~n-~~~~~~-,_-----+---

.:J;i:.. __ ·--=K:.:e:.:e£p...:.T:.:his=:.....::.:R.::..e.::..co:.:rd:..=..._In.::_S:;-la-'f"-e'--P-l.a--=c..:.e.L...,-+----J---

.. ) ' ,, . ... ~>-:'·/':--~ ----,,--.,.----------l---t--
:_~,:i. _· . ,:: ·._ -~:~:~~-~~::~-~~~52t.~~;~:):}·~:~·:--/: :::;~~~-~:)f{~;~~~::t/_:;~i~~J;~-~-~-----------------------------11-------+----
~ . ;.i.:. !-----------------------1------t---

.. - ·:.:· ' -
, : :;t~il'~;>4:i~,:~~,; ;~~.:"';~;;,: .~,i4~'::.;L~,;';~:,;::~,~.!'~{li·: ';.f----------------------------+-------li--~-
;·i·-~'7;t~~-"!"~~,$"~~~~-~-trr~~~~~.;r~'f~;~~~~r-----·------------'---------------!----'--.,-+----

--:. ..,. _ 

_ .... ..; 

_. .-.~ :;. '· 
~.... .. ·::··.~ -. ·: ... _._._ :----;~---· _.. -.:.·~:_· _. .. _-

·--: ... ,:.·.-:·.:·.<·. _-:;·. ·--~ .-~·'· -~-. .:··.- .,•.·', .. 
-··.~ .- .- .. -· - •._- .. --· ·~-- :. 
·-·.·.- ,-·,.;._·:·· .-.. - ·' 

····c .. -. __ . 

::_: '"' . . . . . '. ·• '' ,· -/·~";'f-:- : .. c .. • ~======:;:=:;====::~;;;:;:;;;;;~~;;;;;;:!~ 
'.•. _,· " <, ,.,;;>,>-/ ,. . .. ·.... -':\. )··' 

. .., - .,_, ·: <::§.\ : i : .• 
.::\ ·-, • "C.-· ::·· •• - _.. - _';.:.-:·:: · .... , •• • . 

. . -- .- . .. '· .· .. . . ···--~ .;_.(;. ·' .. ~- ._ ...... ·. -:-,.- .. ·.- -:•·:-:: .... : ·:.' :::.:.":"· ... - . ~ : ~-- .;• -:.::,: -~-~ -. :. ,_... -··. ·- ::: :'· -\·2~. . _j 

.. ·_ .. ----~=.-• . .'.-<._<· ... •-.·_·.·_.;:~.·._:_._:_:_·.-.:~_::: .·.·.'.:::-.;:_-.-~_)_::~.·.·_;.~--~-~---•_-.i •• _.t_;:_·_._·.:· .... ·_~.:_:_.-:)_ .. ·-~:-_-.... _:_~-~.·:_ .. '._L .• -~.:._· .. :----.?_L:_.~~-;-·.~~;--~··,·.· _: __ ~: ... _~.~-::·. _·,,·_. , __ ._:'·_:_· .. ·.·. :.·-.··._,·:· .... . · · . -- - --;-·:: ·._:;::~·-:·:\.::.::.-.:,· .:-· -· · : . -_::~:·_·.~! __ ••· -- -. - . -~- - -- -:-."':·=~--=-~::: :~~-;:_·-,;~.:.··:i?~}~~;f~:\_ .. ::_,;.; ... ·_:_.-.. -
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'. 
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/ 
/ I ,...., :md F'irst Copy with 

,rot or Ecology 
_:opY- owner's Copy 

:"<'"'upy- Driller's Copy 

WATER WELL REPORT 
STATE OF WASHINGTON v Permit No. 

I . ) OWNER: Name ........... . .:: .. ::.:-:-· 
.,)) LOCATION OF WELL: county ... 

. ng and distance from section or subdivi~ion corner 

I (3) PROPOSED USE: Domo.tic EJ~ -Industrial 0 

0 Test Well D 

Municipal 0 
Other 0 

I 
I 

I 
I 
I 

Irrigation 

Owner's number of well 
(if more than one) ... , ....................................... . (4) TYPE OF WORK: 

(5) 

New well s- Method: Dug 0 Bored 0 
Deepened 0 Cable 13_...-Drtven 0 

RecondJtloned 0 Rotary 0 Jetted 0 

DIMENSIONS: 
/r-C Drllled ............... ..; .. ';..~ ......... ft. 

Diameter ol well ---~--;-(.·-;_:-Inches. 
Depth of completed well ......... ~:.>-l.... .. ___tt. 

CONSTRUCTION DETAILS: 
. ' 1/-

Casing installed:_ ... [~-" DJam. from _.L2_. ft. to ---~f::.. ft. 

Threaded 0 -·--·---" Dlam. from ----·----- ft. to ----- ~-
Welded 0·.,...- -------·· Dlam. from ------- ft. to .... --.:::--tt: 

Perforations: Yes 0 No G .. -

Type of perforator used------------··--·---·-----··-·: .. _ ......... ____ _ 

SIZE of perlorations ----·-·-----·-·· in. by ---·---------- in. 

·-----·------ perforations from ----------· ft. to ---------- ft . 
............ ------ perforations from --------··--- ft. to -------.... ft. 

------- perforations from --·-------- ft. to -·--· ft. 

Screens: Yes o No Er 
ManUfacturer's Name___ _________________ _ 

TY~----------------- Modd NO---~-----
Diam. -----Slot s1u -----from -•----- ft. to -----ft. 

I_)'· 
Gravel packed: Yes o 

Dlam. ___ Slot size --·-- from ----- ft. to ··-· -- ft. 

No g.-- Size of gravd: -----------

I 
I 

Gravel placed trom -----·---- ft. to -------.. ft. 

Surface seal: Yes ~-Ny 0 T~ what ~enth? _..LL tt. 
Material used fn seaL~-"\ TO l•'"L.lJ:. . .:t ... ----·---
Dtd any strata contain unusable- water? Yes O·:. No 0 
Type o! water?-------- Depth of strata ____ . ___ _ 

Method of aealln& strata off 

I 
(7) PUMP: Manutacturer'• N&me-----·---....,..--'-·--

~----_2~~!•'~··========================~~H~P~====== 
(8) WATER LEVELS· Land-surface elevation 

' above mean sea level .... ~--,.tt. 

I ~~tic level ----~ . ft. below top. of well Date.~IA....~--L::.--
.-...... ~esian pressure ____ ___Jbs. per square inch Date-------

Artesian water 1s controlled bY------------·-----· 
· (Cap, valve, etc.) . 

Drawdown Is amount water level is 
lowered below static level 

No 0 U yes, by whom?--~----·-·-·-·-
ft. drawdown after hrs. 

00 ... H 

1---------------·-· ----~" Recovery data (time taken as zero when pump turned oft) (water level 

I 'I I"' -

Address ..... ,_~j,_~::.: .. ... \:; ..... .L~.;--~--:~·-- ........ : .. :~ .. \ .. ~\ ... ........... : ... :.:: .... ~!.-:-•. :~, .. ! .. ::, ... . 
~ ~ . - . ~ . ' 

-···--·····---···················- .::L~~: •. ~ •... ~:· .. ::.:.~· Scc ..... 0:~----- T ....... ~~:.__;.N., JLd ...... W.M . 

(10) WELL LOG: 
Formation: Ducrlbe bJI color, character. size o/ material and stncture. and 
show thickness of aqu,fers and the kind and nature of the material tn each 
stratum P~trated, to1th at least one entTJI tor each change of tonnatton. 

MATERIAL FROM TO 

0 5<' C L ~---->...L..>{J.,)\r:...<·,...u.·.J..LL1J..J;,li.J-.l' ----+~-+-G---

'? ,:);:)_ ,.. 
I 

. ---~ 
d--;4.. Lf..!''l ... 

.'l,_y?. • '·: .. L. 4-n :..1.~-u 

. 

' . . 

. : 

. 

'·· . 

. 

WELL DRILLER(S STATEMENT: 
1 

Thls well was drilled under my jurisdiction and this report Is 
true to the best of my knowledge and belief. 

)t.te of teat --------- .: . -- ' · 1 · ~ .HI'~ - / y .. .Y 6 -Y ""t.-7 (S gned] =·=-.. LL~:--.<-<L-=.<:~..:>.<. .....•.. 
-ler terot-...&.0.-eat./min. wtUt ___ .ft_ dra~wn,atter ___ b __ ...hn. . {Wdl Drlller) 

Artesian ft,ow ___________ __.._p.m. Date..:....~~- ·--- s. , ~ -~ L I~ - r-1 Temperature of water ___ w .. a eh-•~ an~y·~:::DYD:~o::L :Im::• :::AR:···· ····-············;·· Date .... ~.~ ! ·-·--~····· to.H 

--· 



j oc;ginal and F;~J Copy whn ~ WATER WELL REPORT 
,cparlment of Ecology 

fiec:o:;<bcopy -'-D 
0·Tin;{~ Copy ;._' ~ : :':.:.._STATE OF WASHINGTON ·· ··············-1 :Thlr opy- n e ,s op~-__ -,:-! _ ---~~:--"-~--''--------------'--------- ___ P_e_cm_;t_N_o_._·_·------===J-I 

. . ~, ,_._ . ':-· .. /· / ! 3 oj3t,J- b f\1/ 
Applic«lion No. 

I 

_._-
J-.. -;=.-:".~'-'N'-:-'~=~:..,I-,~'-n-~:.::c:',"~":"'m"···co~co'::.~c.~o"~-L-o:-'-' ".-~"::":""~'"i:"~""':;;' ","o"'""'-''==··c.···;;.··cc···c.c··;;.···cc·::;···"···::;··::;···"··;;.···"··.....:;A:.:d:.:d:.:'.:o_~s::•::: .. " ... " .. " ... " .. "' ... "ffl_"_-~_-"~:;;···co::";_:,;:"···"·:·:;;_:·_":·~co~·:;;··;;.-~c:::·~:::~:':':· ." .. "~,=s.:;;,=:;;··c.c···:::··:cc·_·_·:::.··:cc~::;--~~:::-~~" .• ":.": __ "N:::.:;;. :::n.:.::_:: __ .. "--~,"~~-:::}._"·.·~::: .. :.:·:~:::·:: 

' \ 
(3J ·PROPOSED USE: oomeotic o Induotdal n Munldpal o =(l=-0'-")'-'Wc:..::E":L:'L=·c.c··L:::-=O--'G::.::__:----:---------------: 

. Irrigation 0 Test Well 0 Other 0 Formatt~n: Describe b~ color, charac~er, size of material and stn:ctun~. an 

0wner·s number or well 
I if more than one) ....... . (4) TYPE OF WORK: .:~---·--···· 

New well 0 Method: Dug 0 
Deepened 0 Cable 0: 
Reconditioned 0 Rotary 0 

Bored 0 
Drtnn 0 
J'etted 0 

(5) DIMENSIONS: Diameter of well ............... C~ ........ Inches. 
Drtlled .......... L~-~5 .......... ft. Dt:pth of completed wen. ______ :_C.~-----ft. 

(6) CONSTRUCTION DETAILS: 
Casing installed: ___ .. Diam. from __ D ______ n. to __ 1._::_;~.::_ ft. 

Threaded 0 --·····..,-·· Dlam. from ·········-···- ft. to ----- tt. 
Welded O ······-····--"" Diam. from ········-······ ft. to -····----- ft. 

Perforations: Yes 0 No 0 

Type of perforator used .................. ·······-········-·············· ·························-··· 
SIZE of perforations ·-·-···-·-··· in. by ....... . ··········- in. 

··--··--··-···- perforations from -·-·······-·······- ft. to ·············-·-··-· ft. 

-·-··-·--···- perforations !rom --····-··---··- ft. to -··------· ft. 
······-·-··-···-- perforations from -···--··-······- ft. to -·-·····-··-··-- ft. 

Screens: Yes o NoD 

) 
Manufacturer·s Narne.·-···--··-·-·--·-··-······---····--·--···---··-
Type _____________________ ._ Model No-·------.... 

Diam. ··--·····-- ~lot siu -·-·--·-· from --·····-······ ft. to -·····-·-- ft. 
Dlam. ······-···-·· Slot siu -··-·-··- Lrom ·····-····-·· !t. to ······-- fL " .... __ 

( .. ...,....Gravel packed: Ye• 0 No Gr . Siz.e of gravel:··--··-········-·-

Gr&vel placed from ---···-···-·· ·-··- ft. to -····--·--··-··-··- ft. --"' 
Surface seal: Yes m No 0 To what depth? _____ 1.8 ____ ft. 

Material used in seaLJ.1~.P. .. l.Q.P.._:i . ."t.~-----& .. _C._l.9.y_ ______ _ 
Did any strata contain unusable water? Yes 0 No (§ 
Type of water? .... ·-···--··----·- Depth of strata-·-···------····· 

Method of sealing strata off-.. ·--···-····---····--··---·-·--·--

(7) PUMP: Manutacturer•s Name...---··----·-----·-----··---

.. Type:·-·--·----·-·--·-·--·--·---- H.P--··-·--
(8) WATER LEVELS: Land-•W'face elevallon 

. , above mean sea ~evel. . . • ··::;··-r:.::·-t;:.·-··.-=-;it. 
Static level ·-·-··..:"-.ti.3---·····-·········;:..ft. below top of we~l "Dat·e ... .:;:_ . .£.,,.:_.1_·.:!..._ 

Artesian pressure ····--····-··-··--:...lbs. per square inch Date:-----·-····-··-·········

Artesian water is controlled bY-····--··--··---,.-··-··---·-··-····-·······-·· 
{Cap, valve. etc.) 

(9) WELL TESTS: 
Was a pump test made? Yes 0 

Drawdown ts amount water level ts 
lowered below static level 

No 0: lf yes, by whom? .. -··· 

Yleld"-~-· ___ _,g,a,lo_./.::m.::l.::n;.. . .::wl=th,_ ___ -'f"-1'-. ,::d.::ra::.w=do::.wn=c.;•:cfc:.t•:cr,_ ___ __::h.::rs,. 

Recovery daUI (time taken as z.ero when pump· turned off) (Water level 
measured from well top to water level) 

j'~~=::: :;~:~~~~~~:::!::~:·:~:::=:: :;:~:::~=~~:~:::[:::~:~~::::: ::~·:·::~::~~::~:: 
. I . ~ 

/. ;·····,······· ......................................... ···································-··· ······················-
11te of test ····-················-································- . 

~. &-_...r test.·----~:~~----ralJmln. with ..... -.0 ...... -ft. drawdown atter_. ____ .,:: ...... hn. 

Artesian flow.·-···-·-·····-·-···-··-···-·------1-P.m. Date.·----·----------····-·····-······ 
Temperature of water-... :.~>' .... Was a chemtcal analysis made? Yu 0 No d 

Jhow tht.ekneu of aqutjeTS and the kind and natuTe oj the material in eac 
dratum penetrated, Wtth at lead one ent111 for each chanQ'e of tonnctton 

MATERIAL FROM TO 

C: 
() 

----~-c-----J----_--,-q---->-r-.~-~-o----------~----+---~1 
~,.,___, '.l,.>'. 

;;-,_, .,f i J 

-~ 

I ' 

I(C 'oa-J+s 

;·, ~· 

I. 

Work started • 19 7 ::,~ Completed .... ____ 7_JJ... .... • 19 75 
WELL DRILLER'S STATEMENT: J 

This well was drilled under my jurisdiction and this report i 
true to the best ot my knowledge and belief. 

NAME .... ;;.~~ .. ;) .. f'ii~·~·."£1.1~}:1~~raii~~{·'·····~-i~~~-~r prtni)·········· 

Add,.;;ss ........ f..:.::i : ..... :'?.£:.~ ... .1 .. '.:, .. ~ ........... ::;':: :1 ti ; .:::.1 ... ~:~?.:!:J:!!.L ... ;?.:~:.~ 

[Signed] .. U..f!.b.1,.~;c: .. !f{!f.;_~:-_~~1.?f,/ ........... : .. ;.~; .. ;.: .. ~:J.~.!.l.."t ...... S.~.~\-.7.~ 
Cs. l'l l~s!. ::.c:-.:.: (Well DrlllerJ 

License No ......... : ... :.:: ... ~:::............. . ..... Date ......... ".~·.lb ................ , 19.~lB .• 

A 



l
e C'riJ:!in.-11 ~n<l First Cop_ ;' with 
partment o( Ecology \VATER WELL REPORT Appltc:..tion No. ..JJ..'J_/f .. 

:::u-S- il 131 cond Copy- Owner's C-oPy 
ird Copy- Driller's r.•)PY 

'--------- ----
STATE OF WASHINGTON Pecmlt Nor; {J • /! (} 2,() ~p 

1) OWNER: NameS.i.!NL/Yt .~aQJ!'JTt::.$ Add•e ... £1:: S .BI!.,t.S~/£0 . .S.Ei t/./ .... !{.1£) • 

) LOCATION OF WELL: countyl£8ll/l01 ..... 1.J.c:#.,b.f-_&~?~'~- }&> ... \< S.t'!?. .. \< Sec •.•• f?: ..... T-3(9-N., a_,3._ w M 

l:>~dring and distance rtom section or subdlvi=-ion corner• '511lb_(f .ff=j.lt), J.. (f$p ~f) Ar;_,7J... .kJ ~ A/.., Jr. 

) 1-ROPOSED USE: Dome,tic 0 lndu.tdal 0 Munldpal 0 (10) WELL LOG~ " 
Irrigation X Test Well 0 Other 0 Formation: Dcscribr by color, character, size of material and structun! and 

show thickness oj aquifers and the kind and ncture oj the material in 'each 

{ 4) TYPE OF WORK: ~wner's number O( well _,. 

New well (li flC th~~~~1:· o~g······ .. o ······a~~-~d····o I Deepened 0 Cable ~ Driven 0 
RecondiUoned 0 Rotary 0 Jetted 0 

iJO& 11 n Vi v t" -o:r1 •t ' r) DIMENSIONS: Dlamete• l>r wen ........•... J.I2 .... !~)•"•'· 
Drtlled--····--·~·········ft. Depth of completed well.-.... .....m.Q-.-_rt_ 

CONSTRUCTION DETAILS: q:J 1 (,if 
~-~ Casing installed: . .J.() .... " Dlam. t•om ___ {) ..... ft. to A ?At. 

Threaded 0 -·-·--------" Diam. !rom ··-··-··- ft. to ---··-·-- ft. 
Welded ';( ----··------" Dlam. from -··---···- ft. to ····-·---- ft. 

Perforations: Yes o No~ 
Type of perforator wed ... ---··-·---·-·-~·-··-·-·-·--··-·-·········--··-···· I 
SIZE of perforaUons ----------- in. by -·-··----··-·--··- in. 

--·-··--···- perforations from ---------····· ft. to -···--······-····· ft. 
----------- perforations from ----- ft. to -·--··--····· ft. 
--··-· perforations from ----- ft. to ·-----··-··-·· :ft. I 

I 
Screens: Yes )( No 0 . 

Type__ • f.a._in.J.c.~-- __ Model No _______ ,---

r 
Manufa~=e•'• Name.._J~hn..1.11 !\.t. ____________ _ 

Diam. ~- Slot size _.,Q_ bom _11.1.. .... ft. to Sl:k_ ft. 

Diam. ---- Slot size --- from ---- ft. to ---- ft. 

Gravel packed: Yes 0 No 0 Size of gravel: ·--·····-······-····· 

I 
Gravel placed from --······-·-······--ft. to ---·---·-·--·--··-·· ft. 

Surface seal: Ye. ,11\ '}j o To ':'""' de_vth? ...2.~--~"-
Materlal used tn seal .. p.i~b..t:!_1fJ.uUL.e._ .. C .. ... . 
Did any strata contain unusable water? Yes 0 No 

Type ot water?·-···---·-·----- Depth of strata---·---··-··-·-·· 

Method of sealing strata off ... ·--------------··-·-········--·· 

7) PUMP: Manufacturer"s Name------·----···---······--···-

Type: --·------·--------·-- H.P---------·· 

8) WATER LEVELS· Land-,urrace elevation 
/' I """ j, above mean sea level ...• -··-·····--·---ft. 

Static level --·--······W·····-~·-··-·ft. below top of well Date .... .:. ____________ _ 

rtestan pressure ---··--····-··-··-··-.lbs. per square Inch Date ... ·-··-···--··-·····-·· 
Artesian water ls controlled bY·-··-------····--·-··········-···--·· 

(Cap, valve, etc.) 

(9) WELL TESTS: 
as a pump test made? Yes ~ 
leld: gal./min. with 

Drawdown ts amount water level ts 
lowered below static level 

1 1 
_, 

No 0 If yes, by _whom?._p/l),bld;;..":::f. ___ _ 

ft. drawdown after hrs. 

liJ" f1 v tn1';"' r... L Ml •JJ.&D· 

ecovery data (time taken as zero when pump turned off) (water level 
measured from well top to water level} 

stratum penctTatcd, with at least one entf']l lor each change of formation. 

MATE~L FROM TO 

It lh-ll { f'_n, -1 J._"S:n-'u~ ~ ~ ~p-
/1 <nM.A.Tq ~ ~_p s-':l 
_c; 0 , ,o v • ..s-:; -~ 

-----------------------+---+----
----------------------------r--~r----

i ; .. , ' ' 8 li" "' 
---------~~--.~.-~,-,.-_~-.-_.-,~u~+~ .•• -.~.~ •• ~_l---~~-----,-----

1-'.c'K l U i::J/:;, 

Wo•k started /_/L~ , 1o.ZJ:'" Completed.//?-.Z .. --· l.;g:-
' 

WELL DRILLER'S STATEMENT: 

This well was drilled under my jurisdiction and this report is 
true to the best of my knowledge and belief. 

NAME .. ST..C!./f&'!. ____ l)£__/_t_b_/N.G: ...... .CO. .. P'..~----··-·-·-· 
(Person. Ann. or corporaUon} ('J:tpe or print) Time Water Ln>el l Time Water Uvel l Time Wat..- L<vel 

-~~~~~;::Lt::~::=~:~_:::::::::::=:~ ::::_-~~~=~=~=: ::::::::~=: :::=:::~:=:::::::::= ::i::;·:~d~~~~::.:~-:~~~~~ 
E

ler test...._ ___ gal./mln. wit:h-.. _____ --ft. drawdown after _____ ....hrs. (Well Drlller) 

estan flow-----uz:rtt···---r.pm. Date A , .1<? ,:i / 
emperature of water_:J..J.. Was a chemical analysis made? Yes 0 No " License No ....... k'..7 .. L.~----·············· Date ... 

7
._L ................... 1 19;u.:--

l F. No. ?3S&-<>S-(Rev. <-7I). o~~v:-:-1 J>f'JSE ADDITIONAL SHEETS IF NECESSARY) ,;:-,:'> . 



Fl• OriQin•l •nd Fl"l Copy wtth 
Oep·artment of Ecology WATER WELL REPORT 3o- 3 -·~":/'?""·oiJGjy I S.COnd Copy-Own.f'l Copy 
Thkd Copy-Oo"iner'a Copy STATE OF WASHINGTON 

) (1) OWNER: Nomo Add1e 

(2) LOCATION OF WELL: eo..ntt_!~~of!:.~::n~-----------.IJ!LtL•~• Soc .S: 
(2a) 

(3) 

STREET AOODRESS OF WEU (ot n .. 1eat addreu) 

PROPOSED USE: -~O~e~lic Industrial 0 
0 lrngat1on ~ 
0 DeWater Teat Well ·u 

Municipal 0 
Other 0 

(10) WELL t.OG or ABANDONMENT PROCEDURE DESCRIPT~ 
(4) TYPE OF WORK· Own,,,,.....,.,_._•_• _ _,JJ-;,;::::...2e:_ ____ _ 

• (If more than ona) ?J.!::::-2... 

Fonnalfon: Da~ by colot, chacac1et, .tza of material and alrvctura, and aho 
lhidu\.eu of aqullen and tha lUnd and Mtuta of lha material In each atratYIII ~trat 
wtth at ~ut ona utry lor aac:h change of lnfonnatlon. 

....., ....... ~I FOOII TO 

(5) 

Abandoned 0 New well ~ethod: 
Deepened 0 
Reconditioned 0 

Duo 0 Bored 0 
Cable 0 Driven 0 
Rolaty &-- JoHed 0 

DIMENSIONS: Diameter of well 

Drilled :1 q tJ teet. Depth of completed well 

7 inchaa. 

I. 7'11 ft. 

[.J... ,. J 12. 
i _, I 

fl. ~ 1 "'-- ('1 Jl" _._. ·A I 11 
(6) CONSTRUCTION DETAILS: I 

(L.J 
I 

Calling Ina tailed: • Dlam.ITom 

Welded 8 _ _j6!2__• Diam. from 
liner k\atallad 
ThrMdad • Dlam. from 

P•rtorauon•: v.n N~ 
0 l 

ft. to •• 
n.to '2. '//) n. 
ft. to n. 

Typeofper1«aloruaad -----------------

SlZE of perforations-------- ..... ln. 

n.to ft 

n.to ·-n. to .. 

Al 14 
I I • 

11 '· I 

J< D.-A.! .J__ .... Jl ~~ A , " I 1'../' 
I 

/1.. , I< -11 

Sc:reeno: Yoo 0 No!B' I • 1 

IAaou1octu<O<'oNomo ______________ I---.~~Q.::z:>¥1~..J"">:JJ.b-.-'"g,.JA~'-"=~I._i/-<n~~<-l-16!Z.-./J:z1:;>.j,:2,-'!.2(.J'•~U., 
Typo------------ Model No·--- 1--::.--ti''----,~,_.__,V,_.cJ" ____ V~_./,__+-:::-.,.j~"'=' 
Diem. ___ Slot ''"'---•om•---•-••·----"- 1--'rlu,'lloe;'~ '-~-A£( 1L·.</U:..,~L ~------~~~0<!'4) <:)_il~ 
otam. Slot aiza .. om ft. to ft. / 

Gravelpacked: Yo•D No!!Js,;,.,,.,..,________ rJ b aJI L A ./I:?~~ .2 
(7 • r ~ 

Gtaval plaead !rom n. to •• 
Surface seal: Yoo~~D To'$-th? l (r ~/!) 
Materialusedinaul o-hA fkO(j 

n. ~----------------------------}----4---

Did any strata contain un\lubS. wat..-7 YaaO No0 
Type otwat.rt ..,apth ofat1at·'---- 1----------------"'---~;+---+---

~== • 
::F~ ~ 

Mathod of sealing atrata oft - :"" ---
(7) PUMP: ; ~~ I:! . ..:. . 
(8) 

(9) 

H.P ~-- ... ~ 
>- 0 --j" .. ... -~ 

WATER LEVELS •, Land·aut1aee elevation ~/ ~ ~:<F""':--------------::-:=----==--t--:::;:---j--abova mean aealavet - f:. 7, 
Static laval CJ ft. below top of wan te.?/t.~.'l}-L-------------'::....---J:t--+-,~-}---
Artaslan preuv1e lba. pat aquara inch Data• ----+-,_ __ _:__ I---------------.,-=---~C>~-.J.--=·..:'!"J:d--.J.--

Af1aalan water Ia controned by 1 ~- .h: t ;) 

(Gp,watwe,elc.)) Worllatartad 7 / II 'to.D~t.ct uy / /~ 
WELL TESTS: Drawdown Ia a~ watar .. valla lowered below atatk: lav.. , ~ ••• 

Woo•P•""'teetm .. o?Yoo0 NoU .!•~~,.......,rr,:.______ WELL CONSTRUCTOR CERTIFICATION: .I 
Yteld: gal.lmln. with ---- ft. drawdown attar twa. 

I constructed and/or accept responsibility tor conatrvetion of lhia 
7 .. " " and Ita compliance with all Waahing1on well construction atandarc 

Oat•oft•••----=-----------

Ba.Baltaat '3.0 gal./mln.e: j:-p ft.drawdownaft.r 3 tw.. 

""''" ---- gall min. trlth •tam aet at---- ft. lo< ---- twa. 

Maalan flow Q-P·"'- O.ta --------

Tem~r•twaofwal«--- WasachemlcalaMtytlamada? Ya~O No0 

Mat&rials used and the Information reported above are true to my b4! 

knowljdoe and b:ie~ f ~ J <l\ J / -
NAME J...._{)l-<--{1:;' 5 fA/,_LU 1.::)~ 

Add; ... ~~?~c7i~w;;;;. 
(Signod)~-~t1- _llcenaeNo 09'-l(-.2 

fWW. 
Contractor"• J 
Reolftratlon ~.,. ......__ J . ""'-r / v-
No.£0tflt-tUb{3L/"TV Dole ~-o ,I 

(USE ADDITIONAL SHEETS IF NECESSARY 

ECY060-1-20 (10/Bn ·132'9- -· I 



I (3) PROPOSED USE: DomesUc D lndustrlal 0 

[rrlgation 0 Te,:t Well 0 

Municipal 0 

Other 0 

I 
( 4) TYPE OF WORK: fu~~;~ lli~b~~e~~--~~~~_._ ............ -----·-----

New well )!1: Method: ouR 0 Bored 0 

~pened 0 Cable ~ Driven 0 

RecondltJoned 0 Rotary 0 Jetted 0 

I 
(Sl·DJMENSIONS: 
· ... -n~~ J sr "-

r;l/ 
Diameter of well -¥-·:·:n--yJnclles. 

Depth of completed welL.Z.J- tt. 

I 
I 
I 

I 
I 

I 

(G)-CONSTRUCTION DETAILS: 
Ca51ng ins_talled: :1.J!.r.·· Dlam. from C ~-ft. to ~ ft. 

.ThreAded 0 
" :OVeld<d IQ 

___ •• Dtam. from --- ft. to --- ft. 
" Dlam. from --- ft. to --- ft. 

Perforations: Yes S No 0· 
~of ~~orator w"""ed.----,----~---------
SIZE of perforations ----- in. by ____, ___ ln. 

---- perforations from ---- tt. 'to ft. 

---- per:foratiom from ---- tt. to ----- tt. 
.: .•. -~_;.,_;. __ .======2pe~rl~o~ra~tl~o~n.~tro~m~======~tt~.~to~========~ft~. 

·sa~. Yes o .. No 0 
-~~~aNam~--------------------

.;..T.· ype_,_--·------ Model NO----
__ I)Lam..·---- Slot d%e ---from----- ft. to--- ft. 

Dtam. .. . Slot size train tt. to --- ft. 

Gravel p~dt~d: Yes 0 No 0 Size ol gravel: ---------

_ c:;r_avd placed from - tt.to ft. 

Surfs~.; 5e3l: Y.~_· 0 No_ 0 TJ what depth? ----- tt. 
Yaterial-m.ed _in seal-·~-"--------------

. - ·Did an::J: strata: contain unusable water? Yes 0 NoD 

- . . . •. Type Of_ water? Depth of strata------
:.- ···: ::·-Eethbd·af seal.l.na·strata off 

(7)_l'UMP~ _...;;,;,~~r·• Name-----------
- . ;-·- .. ~=:::··- .. . :... B.P 

Land-surface d.evation ,. above mean· sea level •.•. ____ ft. 
Static le~el, - below top of well Date:-'--'---
A.rteSiail Pt"KStlrei~. 'bs. per square inch" Date-"----

~.~-.' .. ~: .. _ -~water_ is controlled by•----;=::-c::::-;=-::;=---(Cap, valve, etc.) 

Drawdown ts amount water level Is 
lowered below sb.tic level 

No 0 U yes, by whom? . ..o.-----·--
ft. drawdown after brs. 

(10) WELL LOG: v 

Formation: Describe bV color, charact~JT size of mat•riaf end struct\.11'11!' m 
show th.icknes.s of aqulJen and th• kin and nature of the materia.! (n·ea. 
stratum p~tr~tcd, w1th at least one entry for each. chang• of formatf.c 

MATERIAL FROM TO 

/Yl vJ1 o' /_l 

I 
f-.e At 1'.1,.. •. ~.;;}' Ji. 

I 
.rA"'' ~_/A" .. Jl,,, _L"z: 

I 
'lRArt.•.l ~t.o. ·I-~. • J/ r~ ---rn ?J 

-- 1/ -z 

/ 
<:Arvrl u· tJtt1t>b Iii "' ~,,, .2:1 

I - .I <. .J 

r ! ...... &< P A· v• /. '")"")If' ..:!.~' 
I I 

. 

(, b,...o>Q ~ N Cc ~"-'' u• S""IH!tl 

'· 1 I 6.? A v~ J ., 

. 

' 

Work 5tarted {- ·d /1- " , 19_)'...(;:·. Cornpleted...h '~-'...!. b tv:! 

WELL DRll..LER'S STATEMENT: / 

This well was drilled under my jurisdiction and this reporl 
true to the best of my knowledge and belief. . 

NAME-.. ---·-·----··-·--··-------·-·-··-·-·------·-·---: ____ _ 
(Person. finn. or corponUon) (Type or prl.Dt) . 

Address... ·----·-----

[Signed]J'E'd/'1~ ... ~~---··-
(Well Driller) 

License NO---------···-······ Date·-···-·-·---··---~---· .. 19-
•. 

(USE ADDITIONAL SHEETS IF NECESSARY) 



J 

... ) 

Appl. 
Per. 
Cert. 

11016 
9991 
7156 

WELL LOG 

STATE OF ~A_SHD'iGTON 

DEPARTi't"lENT OF CONSERVATION 
DIVISION OF WATER RESOURCES 

Record by .. _______ R.~J!.!.~I ............... ----··········------
Source ...... : ... ~E-~~-~~-!:-~--~----~-'7:~-~;.~.-~: ......... ~-~-----:~. 1----+--lc~---+---l 

Location: State of WASHINGTON .. :.~,,·-~"~'-,i'!,c;.:..-'-!:;::__-! 
CountY--------~_l:a.}_~.a.~~: ... :. ..... ~:.~::=;;;,:~,:=~~~· 
Area ... ·-·········-·······:·~----~-:----~-~r-.. ·~~~~----~-. i ·""'-k==+;-;~~,_,,-l 

.. - . 

. --~, ..... - •.:;.··.-:·· :. .. 
.. - -~.:: .. --- --:>- ""''" .. ~: ..;.. . ..(;.-

·- -·: ~.-.-··.··:·-.-~-~ 

_________ ._ ____ . ·- --;, 

i .• 
-----.··-·.·-;---~ 

i ' . ---- ---.----- --- . ......,· 
r·---- -----~----------

·--·---

·-' 

--' 

-=-'---:J._: __ _:,_,~~:,:.=,:;.;..::;..:;:.===.;==:~:-==~+~~,.:,.:.-·s~--~,;c·~~,:~~L::~:,, 
-----. 

•:-~,....·--- :"\ .... 
. -: ... II. 

·:-·=- ·:::::. ::::.-:; . -·· .. 

·~·· ....... -.. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



:::.~·coiHl Copy- Uwn.-r·::; Copy I Tlucd Copy- Dnlld> Copy~----- - ____________ S_T_A_T_E __ o_F_W_A_S_lllN _ _:._G_T_O_:._N _______ _ 

(I) OWNER: Name ... o,>.ve .. Oswald........... Add<es. .Rt.,) !lo>s.f?(}~ .... ~.!"q~im, .Wash •.... 98.382 

I 
(2) LOCATION OF WELL: county .................. Clal.lam ................... . 
~e_..rins:_~nd distance rrom section or subdi\.:i_!>~OI~ c_:orner 

(3) PROPOSED USE: Dome>tk IZL lndust"al 0 Munldpal 0 ~(_IO~),_W_E_L_L_L_O:....:cG_c: ________________ _ 

1
;.) ·~------------''_'_'•_•_•_;o_n_o __ T_•_,_,_w_e_u_o __ o_lh_•_' ___ D Formation: Describe bV coloT, chaTacteT, size ot material and structure and 

...... show thickness oj aquifers and the kind and nature oj the material in 'each 
stratum pen.etTatcd, unth ot le(Lft one ent111 tor each chanQe of tonnation. 

(4) TYPE OF WORK: ;_)wuer"!< number of well 
tif more than one).... ................... MATERIAL FROM TO 

New well W- Method: Dug 0 Bored 0 
Deepened 0 Cab!{ 0 Drtven 0 f% '{<,I_,~Jl, ___ ~, . .......f._ ·-----+-LLt?-+'-/-~'--
Recondltloned 0 Rotary ID-- .Jetted O ----~-I 

I 
I 
I 
I 
I 

Diameter of well ....... . .... t::: ........ inches. 
Depth of completed welL .... /4.$. ........ --l.t. 

(6) CONSTRUCTION DETAILS: 

Casing installed:· ................ " Diam. from ........... ft. to -----····- ft. 
Threaded 0 

Welded ID- ::::""t:~:=:: ~::: ::: ::::a:J:~~ :::: =t~il:s ~: 
Perforations: Yes 0 No dJ....-

Type of perforator used.----···--···-·· ···-··----···-----·----··--··---··---·--·--
SIZE of perforations --·-·---·····-···--·---- in. by ---·---------··---------·- ln . 
........................ perforations from ............ _ .. ___ : ... ft. to ·--------------··· ft. 

-········--··------ perforations from ........ _ .............. ft. to -·-----·------ ft. 
---------····-···--- perforations (rom _____ ................ ft. to --···--···-···· ft. 

Screens: y~ o No ~ 

?o.1:anufacturer's Naine ...... -----·--------------- ·--·--·-··-··--·---··--------
Ty~---··-----···-·----··--··--·-·--------------··---- Model No--·····--------
Diam. ··-·····----- Slot size .... - .......... from .. ft. to ··-·---··-·· ft. 

Diam. ·--····--·-· Slot size ··---·-···- from ................ ft. to ··------ ft. 

IJ 
I 

Gravel packed: Yes o No !9-- Size of gravel: ·····---·········-·····--·· 
Gr.,vel placed from ----------------------·----· ft. to ·--·-------------------····-- ft. 

Surf~a~e::a:;~n rt;-~-~--~--Jl;.~:hli.~~-~~---=::f::~==~=~~ 
Did any strata contain unusable water? Yes 0 No 0 
Type of water? ........ ·-········-··-·····- Depth of strata .... ·-···---------------·--

I 
I 
I 
I 

Method of sealing strata off .. 

(7) PUI\1P: Manufacturer"s Name.. ···········--·-···--··-·-····-····-····-··--·-· 

Type: ·---·····--------------··-·-·-·····--··-····-··----·--·· H.P -----··-··-·--

(8) WATER L~EVELS: ~;::;s;:_r;:~es!~eJ:!~~~--- -----···~------ft. 
Static level .... /.JJ. .. ··----ft. below top of well Date ..... f:_ ....... !..:::./.1-
Artesian pressure ------·---··-·········--Jbs. per square inch Date ............................... . 

Artesian water is controlled by ............................ - ...................... -
(Cap. valve. etc.) 

(9) WELL TESTS: 
Was a pump test made? Yes 0 
Yield: gal./min. with 

Drawdown Is amount water level is 
lowered below static level 
No 0 If yes. by whom?........ . .............. _ .... .. 

ft. drawdown after hrs. 

I ECY ...... ,. 

----------------+- ·-r---. 

__ __.f''-'L< LR..""¥-w_t.;,).LP.A..""c't."".-lL...__ ___ +~ 17 l.J_ 5'= 
I " 

~0_ 
I 

' A 

1 I 
I 1,/) I Lt t;l 

J 

I Lin I 4 <; 
17 

? \ ~- ._, ...... ·.-. .,... 

Ut; Ll7lt!f::J 

-· 19.7.9 ... 

This well was drilled under my jurisdiction and this report is 
true to the best of. my knowledge and belief. 

NAME .... Louie.~.s .. Well ... DriUing. .............. -................................. . 
(Pe n. rm, or corporation) (Type or print) 

;::;'~~~~~~·~~- :.:~. ~ ::~::~~:~::~···:~.~:~·····:.~ 
(Well Driller 

License No-.. 0848 .............................. Date ... Sep.t •... 28 ......... , 197.9 .. . 



File Onguwl ;tnd First Copy with 
Dcp:trlmcnl of Ecology WATER WELL REPORT AtJlJlicdlion No I 

50-4-:2&~3 . Second Copy- Own<.'r's Copy 
Third Copy- Driller's Copy STATE OF WASIDNGTON P~rmlt No ...... . 

.. ~/2-()Lp ___ s--c· uG r=- "" 0 1'2 1/ . ,.., I ~riJ96; 
(1) OWNER: Name.'-::-:' .................... ··············' ....... ··-~'- ... ·:::.<e ...... '>VL... .. Add<e,._'.('._t),..r..lfiX . ../_~---··-----------r.c..O.DL/lK ..... f.otb'.:Jc!>.X/1-. .... . 

)2) LOCATION OF WELL: county.fLI't/.i..IJ/h______ .......................• ....S.1·J 
· ~c~~ring and distance rrom sec:t1on or subdiviSIOn corner 

(3) PROPOSED USE: Domestic j( Industrial 0 

Irrigation 0 Test Well D 

Municipal 0 

Other 0 

(10) WELL LOG: 
Formati~n: Describe bJI color, charac~er, size of material and structure, 
show thlCkness of aqutjen and the kmd and nature of the material in e 
stratum penetrated, wrth at least one ent'1/ for each change of fonn4tiv. 

(4) TYPE OF WORK· Owner's number o{ w(II 
New w.ell I if m~c th~net~~~:· D~~ ........ 0 .... "&red iJ -r; f""'' ~ .1'\ .~ :..'IATERIAL FROOM ;;_ol 
De~pened 0 Cable ~ Driven 0 -,;;; ~-.;).V-1 -

Reconditioned 0 Rotary 0 Jetted 0 '(.1,~1•'"' ""i'-h '"·' I' LA- V ;:} :j'"..( 
-CilllE' ('/_p.\} ::?.;~..! 5-1£-

Diamete. of well .................. (... .... inch"· {l.{J~ I' t' • .L j ~<4 'lei 'I "/? •-.-L , 'G; (p, 
Depth of completed we11 .. - .•. -/.3c .. lt. {3 OL•fL'N <;;.andy ('Lay 1 ldf' .f(_. _ 

(5) DIMENSIONS: 
Drilled ......... J ... 3.L! ...... ft. 

(6) CONSTRUCTION DETAILS: ~ 1 rlnll .;,.. -.1 uJ/ ..,., """ j_.., "~'"' ~ .0~ C:. 
' - /:.d,~ -c::.-,.- .-/ dn:f -ll-;t;.,l.U'., mu,d·l , "" ---

Casing installed: ........ (..;."Diam.fmm ... C. ...... ft.to/fJ..I/_.1..t" r-l:?N ('cut.ejr- c-,. -'<l.:,n,, 1: .• ,.L ~t:J I/~ / 
Th<eaded 0 ................ Dlam. (<om--············- ft. to ............... ft. I',... .- '"'· ~ -" Pn" ~JI' ' / ·.:Jn /:::<! '1 

Welded IIi ................. Dlam. <<om···------------ ft. to·····---------- ft. AP'" 1~1-~ c.tf: ~ /'o/!Q-;;.-,. ,.- i ;:>~\ .~-

Perforations: Yes 0 No rj 
Type of perforator used ................................................................................... . 

SIZE of perforations .... --............ - .... in. by ..... _ ........................ ln. 

........................ perforations from ....................... ft. to ........................ ft. 

........................ perforations from ........................ ft. to ........................ ft. 

............. - ........ perforations from ........................ ft. to ........................ ft. 

{JVt:f/.AJ.i..I.E/'JCTfl ?' /0'' 
Screens: Yes 9(. No 0 

Manufacturer's Name ... .$..!..'1.1~ 'J /::t.. .... --·-·--.. --.--.............. .. 
Type . .5.7-!;J_iNLr:,fJ. _ _s:j__~-s,/.,._ Model NO---·-·------------·
otamS'-%'-t•dnot ,,,. -/£.. f<om J,;zs.. ft. to /-,3£>.. ft. 

Diam. ......... . Slot size ................ from ·-··-·---- ft. to ........ -·- ft. 

Gravel packed: Yes 0 No {:( Size of gravel: .... - .................... .. 

Gravel placed from .................................... ft. to .................................... ft. 

M~thod of sealing strata off ............................. -······----.......................... . 

(7} PUMP: Manufacturer's Name ........ -·--·------------·-···-·· .. --.. -

Type' -·-------·-----------------·-·---···------·· Hl' -··---···-------· 

(8) WATER LEVELS: ~~:;:;:::;e ,:~"l:!':-l'tf.Rtj(__3o_a,_ 
Static level .......... - ......... l.J?._'f .... _ .. ft. b~Jow top of well Date ...... l;;Jj..?j.?..S 
Art~sian pressure ................ ---·-... lbs. per square inch Oat~ ............ _ ................ . 

Arte~ian water is controlled by ............... - ...... --.. -·-------··-........... . 
(Cap, valve, etc.) 

(9) WELL TESTS: 
Was a pump test made? Yes 0 
Yield: gal./min. with 

Drawdown is amount water lev~l is 
lowered below static level 

No ( If yes, by whom? ................. . 

it. drawdown aft~r hrs. 

Recovery data (time taken as zero when pump turned off) (wat~r level 
m~asured from well top to water lev~l) 

J ~~-.~ •• :~·~::~J~== ·=~7·r~·: =·~ "~·· 
Date of te~t ............................ --.. ··-................ .. 

BaUer test....}...;;l ..... galJmin. wlth ......... O ..... .ft. drawdown after ..... .:::Z ........ hrs. 

Arlc"an flow ------······-rr-<'·---·--<-P .m. Datc .. L¥?/--7.S::: ... --·--·· 
Temperature of water.":T.. .. 7-.... Was a chemical analysb: made? Yes 0 No l( 

1 
! 

. i 
• I 
! 

i 
I 
I 
• : 
! 

J . - i -
I 
; 

; 
. 

. 
I 

! 

: 
I 
I 

;;r:;:";~~~~;;- S~:~~;;;:otcd __ L2/ .. 1 .... ~~~ 
This well was drilled under my jurisdiction and this report 

true to the best of my knowl~ge and belief. 

1 NAME-~T."b.i.t./H.l ...... O.tQi-J-J.N:f!:.. .... C:.(j .... ~/Y..('.,, _________ _ 
(Person. firm. or corporation) (Type or print) 

A~~~---p~--~:fi·!~ ....... (;~~~1t;JL'fQ-!:J 
[Signed::z..~----~-~ .... - ................................ .. 

(Well Drlll«l I 
License No ........ (L'/. .. 'J...:J.. ............... Date ... ~../Q ...... , 19 --

(USE ADDITIONAL SHEETS IF NECESSARY) 
S. F. No. 7JS6-0S--!Il:e·; . .:.71] 
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I 

( ·· ( STAT~ OF WASHING!'~( 
Dl>PABTMEN"l' OF CONSERVATION · 

AND DEVELOP~IE!I<"T . 

Location: State of WASHINGTON:. 

County C / "LL/E:.=_.c._· -·-----

( 

Area..·--- . -------
1--+--1-'--+--l 

Map .•• k.~d.v{.?..~::g___.c_ _ '--:o-'-'-..,...,.-,-· -_. "-~.: 
&.'£iA .({.{){, sedd.T_:?f!J:r., R...=t--::- . Dlagr~·~fSectiQD , 

DriU!ng Co .. -Jc.L • .e.i.£~'...<2:.::..--------·---·--·~-~.,_.._.;._, 

Tu.tn up 
...... 





-

WELL LOG.-Contlnued 

CoRU· 
U.T!QN 

From 
(feet). 

To 
(teet) 

--l---------f---t----t'' 

s. r. No~ 7449-05-12·65. 

/"""\ -

,, IHVISJON ot-• WATlm lt~SOUUCES , ~ 

WELL LOG D il~ A[pp_~~~-!!7.~~_<?, _____ u 
Record by ........ :o;iii~·~·;·s~ .. ii~'c'o;d. ............ :·:: · 11 · !. I f.}. 
~::::i::;··~~~;:··~;·~~~-~;~~~~~-- ....................... ~-~----~,--- ----,-. 0! r-:: 

Clallrim ~---·-·:-::e:·:i!:---County................................................................... 

1 1 

I . · 
Are~ ............... , ......... : ............ ~~ .... :: ..... c ..... : ......... : •.. 1.~~...:., •• -· -. --· · .. ~ 
Mnp ....................... , ....... ~ ................ , .......... , ........ ¥,1 · .·. ·j 1. · . ~~~ 

. -~L'!. -~If .. v., scc.?~ ... T .. ?..9 .. N., R ... ..!:... .. w· .1----0.:;.-:-·-"-,~5-,,0· --- • 

Drilling Co ............ Q ... f.M ... l!.r..:!J.J.:!,D.& ... Q.Q.r .................... : ............................. .. · St 1 . · . . , . .agrnm o oc n '·.·,. ~ _IC:.. 

Addres;~~.)\: .. 9..: .... !3.'?:>s ... ;!..?..l., ... :?.~.9.':!:Y.t:.:, ... ~!.?:.~-;ngJ;.gJ} .................. ;•,.. ~ 
Method ot Drllllng. ............... , ........... : ....... Date.: .... f..~l? .. • .. :.?c. ........ , 19 .. ?.?.., ';_ .; ~ 

Owner ....... Ar..Y.i~ ... §roJ.t.h .......... : .. : .......... : ...................................... , ............ :: .... , .. '·.,·;;;1l7_·. • 
' Address .......... :?.!l.9.\l:\!!:l ..... l'!.?:.~.hJ11~.~!:1 .... : ......................................... ~... 'f 

Latd ·s t d t · '.tt·•bove · . • .. 1 ur ace, a urn .. ··-··-··-········· 'b 1 w ............................................ - ..... - ... . 

SWL! ... 9.4.: .............. Dnte., .. E!!.R.r.Y.?:d .. ~ ..... ,·!M .... Dlms.: .• ~.~: ... ?5.J~}!, , 

CORRI•' . · . From . To f~:u 
U.TION . . MATI:JJA&. . • (teet) (teet) !:~·! 
. . . . . . . . p. 

(Transcribe drlller'a. tcrn11nolory lllcrnlly but r lr11phmsc ns nert·uur)', In f'llrenlh~st's. ,. · 
'It matc1rh'l wnt.c:r·bculnW". It) •t.u.tc tu~cJ rc:-c:ord tin lie lcvd'lf repnrt<•cJ. C:ivc: dt•roths In Cc:t•l 
below land-uufnc:e datunl unlc:u olhcrwlu lncJinh:d. Corn·llate with MrnU~trlll-'hie column, ·~. 
It hn•iblc. Foll<~wtng log or mnterial~. list 11.1! eulint:·'· pertor~atit!n•, •.:ra·\'IU, etc.) 

Domestic supply 
Boulders 
Sand muddy bro~m, & Rravel 
Sund brovm & gravel, water 

. bearinR 
Hardpan, brown . . 

Cl.llY. f!,ray & P.ravel. 
--'-'-1-..::S:md, brovm, muddy, & gravel 

Sand, cemented, & gravel, 
water bearinp, 

Clay, brown ·Rravellv 
Clav. fn'llV p;ravellv 

Sand brovm clean· water 
bearing 

Sand, brovm, cemented 

0 25 
25 

4] __ t-·46_ !! . 
46 . 60 . [:. 
60 61. t~·' 

64 71 •· . ' 

l'.: 
71 00 0 
80 100 

100 109. 1-
lOCJ 11CJ 

r;·. 

139 ])~4 ' ;J 
lith 1M> .. 

Turn up (Over) . SIICtL. ...... - ..... ot. ..... _. .... .shceu 

- - - -- - A --- -



File Original and F'lrst Co{JY with 
Deportment of E~:olug-y 
Second Copy - Owncr"s Copy 
Tillrd Copy- Orllkr"~ Cnpy 

WATER WELL REPORT 
STATE OF WASlllNGTON 

:\pl'llnllluu Nv 

3 o -4- - ;1 3 E 3 
P('rllllt Nu 

I 
. {1) OWNER: NamL ... .B.i.ll 

)(2) LOCATION OF WELL: County . 

Address·- .... H 

. .Clallam ........... . 

(3) PROPOSED USE: Domc.tic j!g lndust<ial 0 Municipal 0 (lO)_.:W.:_::Ec.L:cL __ _cL_O_G.:__: _________________ _ 

) 

Irrigation 0 Test Well 0 Other 0 

(4) TYPE OF WORK: ownl'r·!> number or wen 
(If more than one I 

New well ;) Method: Dug 0 
Deepened 0 Cable 0 
Reconditioned 0 Rotary IJ 

Bored 0 
Driven 0 
.Jetted 0 

(5) DIMENSIONS,j 
Drllled ... ?.9J .... JL ..... ft. 

Diameter of well ··········2·o·V···atnches. 
Depth of completed welL ........................... _.fl. 

(6) CONSTRUCTION DETAILS: 

Casing installed: ... __ §_ .. :· Diam. from ...... 0. .... ft. to .?9.J ... ~ §.
11 

Threaded 0 
Welded~ 

.... " Diam. from 

-··-·· Diam. from . 

ft. to ............... ft . 

...... ft. to ...... ········· fl. 

Perforations: Yes o No~ 
Type of perforator wed ....... .. 

SlZE of perforations . in. by .............................. in. 

....... perforations from .... ft. to .. . .. ft . 

......... perforations !rom ......... ft. to --· ft . 

....... ~rloratlons from ............. ft. to fl. 
======~==~~~~ -------

Screens: Yes o No ~ 
Manufacturer's Name 

Type ..... . .................. Model No .. 

Dlam ....... _ ........ Slot size ............. from -······ ... ft. to ................ ft. 
Diam. Slot size ........... _ from . fl. to ................ ft. 

Gravel packed: Yes 0 No C1J Size of gravel: ·-·-···-·---.-·····----·· 
Gravel placed from . .. ft. to ............... ·-··-·--·· .... ft. 

Surface seal: Yes J) No q To what depth? ......... _l.§ ... __ ft. 

Mat«lal used In ,..Jl~n ... onl.t.~ .... & ..... &.<l._Q,J_g _____ _g_:!,_;;t, 
Did any strata contain unusable water? Yes 0 No 0:: 
Type o! water? ............... --··-··-.. ········ Depth of strata ........ ·-···················-
Method ot sealing strata off ........ . 

(7) PUMP: Manufacturer's Name .. - ................ -----------···--··-----··---···-········ 

Type: ····-···········-·---··-··-·--················-·················--········ H.P ....... . 

(8) WATER LEVELS: Land-surface elevation 40 • 
above mean sea .level.. .. --rc· r -Al, 

Static level .................. 1.2.3 .............. tt. below top of well Date ... -.............. 7/..J. 
Artesian pressure ....... - .... .lbs. per square inch Date .......... - .... . 

Artesian water is controlled bY······-····-···· .. ····--···-.. ·-·······-·· 
(Cap, valve. etc.) 

(9) WELL TESTS: 
Was a pwnp test made? Yes O 
Yield: gal./min. 'With 

Drawdown is amount water level ts 
lowered below static level 

No a It yes, by Whom? .... 

n. drawdown after hrs. 

Recovery data (time taken as zero when pump turned oft'} (water level 
measured from well lop to water level) 

Tlme Water Level I Time Water Level 1 Time Water Level 

J :::::.:·:_·::::: :::-:::.:::::::::::.:·: t:·:·:-·::::::.· ::_···::::·:::::::·:::· !··::_::···::::: :::::::·:::.::::·:··::·: 
A 1 r Date of tea~o---·--·····--·-····----·······1···--····--·· 

EiaiJer test .... ·-···-······l'al./mln. with--··-···--······1t. drawdown alter ___________ .. hrs. 

Artman Oow----·····--:fi:g----·----I·P.m. Date.·----····----···---·-·-··-·· 
Temperature o! water--·········· W:u. a chemical analysis made? Yes 0 No (! 

Formation: Describe bu colo-r. cho-racter, site of mc:tc'l'"ill! and structu-re 
$how thickneu of aquifeu and the kind and natu-re of thl" material in 'e 
$tratum penetrated. totth ot le1ut one entrv Jor each chonoe o( form 

FROM 

-San.o.rl ;t.Y-l!."""'-"-"......_-
---Mu.cJ..d¥--">"Lllll-

Brown 
Loose 
Brown 

& gravel 

own 
Brown 

I ·----.---.---
' 
-~---i__. 

! : __ • ---;--

·.• 

-~l=l 

---r• .;::U>Gy 

Wo<k otarle_d_-___ -__ -__ -1.-l-f7J--.7=._-__ -_,-,-•. -... -,-.7-7::-c-om_p_l_et-ed-.-... -.. --'--.l-.J-/-: .. -2l=l 
WELL DRILLER'S STATEMENT: 

This well was drilled under my jurisdiction 
true to the best ot my knowledge and belief. 

and this rep. 

NAME_)l_:t;()_tC.~IJ. .... P.:r:J.;l,JJ_IJ._g ___ _9g,_, ____ J~9 ..•.............. , 
(Person. firm, or corporation) {Type or print 

Address ........ J:'!.Q., .... J3.~~--.J .. §.l ........ ~t:!.q1,1J.l!l.t ..... W:!l .. , .... 9§ .. 

[~~;~it.ff:./.ffj~{;{·jvi~i-·oriii~JE~-s..~A-~;n._:t; ___ , 
J.l~r9e J'JJ:~:~-~----J:l.l:l.~.P.I:J.:t: ........ Date.... 1__1/??. ....... , )g 

(USE ADDITIONAL SHEETS IF NECESSARY) I 



I 
I 

(~) PROPOSED USE: Domestic 0 lndustcial 0 Municipal&- -:'-('l_O~)_W_E_•L-:-L_L~O_G:-: ________________ _ 
Irrigation O Test Well 0 Other 0 Formation: Describe bV color, char-acter, size of material and structure 071 , 

(4) TYPE OF WORK: ~~~e;~ ~i:~b~~e~(- -~~~~---k ....................... . 
New well r:f Method: Dug g...,......sored 0 
Deepened O Cable ~ Driven 0 

RecondiUoned 0 Rotary 0 Jetted 0 

show thickness oj aquifers and the kind and nature of the material in 'eac; 
stratum penetrated, with at least one ent'11 for each change ot tonn.atior. 

MATERIAL FROM TO 

I (5) DIMENSIONS: 
Drilled .... ~~ ......... !t. 

Diameter or well ........ .6.. ............. inches. 
Depth of completed wen.J-~ ........... .!t. 

~ ./ /'""/.. f-f7 r..r:r ~.:r....rc 
~./.d"./.7 d-Z "'p ~ iL' ~ [ 
/1/~__,.; ~:: t:' l/-1: l'i>ii' ( 
~tt:.. d~..-./ . .A / ./" ./ ~,,. .r .';?_ c. 

(7,_~ . -,.., / L / hp_ lc:c-< 
f'7 ~~ _, -'"- "" ;?" f.r:'i-- ,., A ( 

/:l -'· = ..... / · bA ,_,......--c 
-;r;r-/./A-.-. ·' f?/_. ./ , -~ v .. .-:-

~__,A ~.h.- ,. __.--:r if..?. r , ., n 
"#?./.. .A'?A'L ~ ,#/. I/.,,.., /~/"1 

I 
(6) CONSTRUCTION DETAILS: 

Casing installed: .... £. ....... " Dtam. <rom ... 6 ... .. n. to.2.,P.J>. ft. 

Threaded 0 -···· ........ " Diam. from .. . .... ft. to -·-··········-· ft. 

Welded V ····-··--. _., Dlam. !rom -- ft. to ................ ft. 

I Perf:::~i:~:~rf:.::o;C':.~ ............. 
73 

______ ················:···· 
SIZE of perforations -----~----:--~ by ... ./. .... : "~------- m. 

············---------- perforations frorl.. ::L}J..$---······ ft. to -/--7---····· it. 
----------------- per:foraUons from L.(, .. a .......... ft. to --/..7.0 ....... ft. 

.. -----···· per:forations from ------ ·····--······ ft. to -----················· ft. 
I 

,. / ./.: A ,_./- //" / :t ,., // n ( 
Manufacturer's Name ...... ·-------··-·······--·········.................................... A ..... ./44 ./..v //'hV. a._g . r/$1'> i_; .. c?:f 
Type .......... ·-·--·-·--····-··-·--····---···-- Model No............................. ,.....: ~<> '_.., y ~" ')!?_ :,....,.-., , 

7
../l-

I Screens: Yes o No~ 

Diam ............... Slot size ............... from ............... ft. to ............... ft. /o ~ .u / "7/ v -, , -,; /"l "~ .., 
Dlam. ·--·- Slot size -----·--·- from --··-········· tt. to ·········--- ft. 

/) £../,/~ .. , t,;-,.., # 
~~.A ... /-~.h£"./ I)',G'~ l·i/~ 

I) 
Gravel packed: Yes 0 No 01zl!! of gravl!!l: ····------·-··········-····· 

I 
I 
I 
I 
I 

Gravel placed from -------------------·--· ft. to .................................... ft. ~ _,-z;._ A.. v .-v.;>~ (;I./ .R. /~ ~~ £i 
Surface seal: Yes ~o_Q To~at I'~' __ ..J,_Q ...... ft. ~: ..-.. /./;;, Lr~~ ./ ~ -%' 

Material used tn seal ... ~C,.-Y•s 
0

·- ..... N. -
0
·"L -4"'..< .....-./ ~ ~r?" .4r _, /-r>l L5. 

Did any strata contain unusable water? ~ ) tl · ~g 
Type of water?....-------·--··-- Depth of strata ........................... tfT ~ ' d ~ (? _$. / 2_ 1/: r f .... 7 ./', 
Method of sealing strata off---------------------·-···········-···· ····-········------------------

(7) PUMP: Manufacturer's Name ... ---------------·----···----------······-········· 

Type: ----------------------·--··-··········· HP ---····-··-········ 

(8) WATER LEVELS: ~:;s:;::;~es:~eJ:!~~~--- .L~---tt. 
Static levet/--~------------tt- below top of well Datr:J...~..7tf-.
Arteslan prtSSure ----------------lbs. per square inch Date ... ·-······-·················-

Artesian water is controlled bY--------------------------·-·······------------··········· 
(Cap, valve, etc.) 

'#.:l.J:' / P . ./ ~ /- f ::1 7n r-,.-Z' < 
71: _... ...-3<_ ..# z..--' ~. ..; 7.-:r.,'">~ 

/::'· _, .. ~ ./ · ~ 'n b is 3 
"I. .z / ...., ~, ? 'I-,. 1"7 <: c 
A .., //1 ~ :..t' .... - L d!i 

r ~ 

(9) WELL TESTS: Drawdown is amount water level ts .. .- I , -"'5 
. ~w'eJrred below static leveJ..'J'. _ A'Q~./~_..~Jlt~<o~>;l<~s~!pt~<e~d~----~J~---~···t·---~~-~U~~D~.~~-~19~-~2~~-J?~~C~om~pl~e_,te"'d"'_L"=;;.:·"::":.._d...:::::Uf:i.Co .. "'---·o;·"'"-''~'l'<c··z~~-

Was a pump test made? Yes ~No If yes, by who~.fr., .. 
Yield: .7•t::• gal./mtn. w~U:..t.o ct. dcawdown aCtO< "r" hr;' W.t;LL ITRILLER'S STATEMENT: 

" This weU was drilled under my jurisdiction and this report : 

I --"--------··---------rj'••-(·iyJ'-.---;=-+-\-iL"-j'--1 rue to the best of my knowledge and belie!. 
Recovery data (time taken. as zero when pum" t .r~ ~ i,ia~r \i!vt( 

I ~2fgiftf~~~ii7~~¥~~'' :::~:~~a.:~~~~"J;;:~ 
-~all~;~:;3,~ __ _gal;;;;;~. ".n;;;=J.~li.~~~- drawdown aJ.terk ....... .'.h:::' :~igned]~~-
1 Artesian flow_ -------------lf-P.Jll. Date------------------ ----· 7.. f <? .:z.j ..._ 

Temperature of water ___________ Was a chemical analysis made? Yes ~ 0 License No •....... -······f···---····-------------- Date ... Z..:: ....................... 19/t 

I S. F. No. 73S6--0S-(Rev. 4-71). 
(USE ADDITIONAL SHEETS lF NECESSARY) 



~~.~rl.£,~~'o'fi'c~~,6. Copy wllh WATER WELL REPORT Application No .. ········· .... I 
Socond Copy- Owne-r's Copy 6 C) -- 4 :2_ .2_ A { 
'Th..lrd Copy- Driller's Copy STATE OF WASIDNGTON Pennlt No .... _- _- .... · .......... ' ... . 

:~Lo=~~~"; ~~·"~::n~;~~h :koh~-c:"tJ{A .. .1{\fJ> ... Bo.5!~~51'.~:~s.e. .uiH, ..... ;:ash. 58382 ...... . 
_f) l ..... q1J:~.~":.".' .............................................. - 11/.J!..\~ .M.£.1~ Scc..2.2.. T .. 3QN., R ... ~ ... W:M. 

Bear nt and dlrtance from section or subdlvlsion corner 

(3) PROPOSED USE: Domc•tlc In lndwtrlal 0 Municipal 0 ,_(l:.:O:.!)c_:W.:..::E:=L=L=-=L::.O.:...:G;_:: _______________ _ 
IrrtgatJon 0 Test Wei~-- 0 Other 0 

(4) TYPE OF WORK: g;-'~e:;~ ~~b~~e)~.'7.el.~--- ·······-··----·····-··-······ 
New well CiO Method: DUR 0 Bored 0 
Deepened 0 Cable 0 Driven 0 
RecondlUoned 0 Rotary X] Jetted 0 

(5) DIMENSIONS: 
DrUied ......... 95 ................ tt. 

Diameter of well --·--···-··--~~----;::.·uinches. 
Depth of completed well..2.!.---~-----tt. 

(6) CONSTRUCTION DETAILS: 

) 

Casing installed: ...... J ...... " Dlam. from _._ .. 0 .... tt. to 3 .. 0.~£-'lt. 
Threaded 0 

Welded (ll 

--······--'' DiaJn. from ----- ft. to --··-·- tt. 
-··-··---" Dtam. frOm -····-·- ft. to -·---- ft. 

Perforations: Yes tm No q 
Type of perforator u.sed •• 

1 
.. ~~1:1_~,_~ifE:. .. --2·--·-··-·---

SIZE lf8 perforations _..l.':. ____ R1 tn. by ----··-r-··-- in. 

----·-·--··- perforations from ---:-.:'-··-··· ft. to __9.··-·-···· ft. 

-·-·····-····- perforations from ----··-· ft. to ----····- tt. 
__ ·--· perforatioN from ------ ft. to ---·--·- tt. 

Screens: Yes 0 No JO 
Manufacturer's Name..------·-·--·---·-------.. 

Type-·····-···--·--·-----·- Model NO-------··-
ot.m. ······-····· Slot size -----·-- from ····-········· ft. to ·--··--- ft. 

Dlam .. ·-··-······ Slot alze -··---- from ··---·- ft. to ---- ft. 

Gravel packed: Yes o No EJ Size of gravel: --··-··--

Gravel placed trom ·---···--·--··-ft. to---------···-- ft. 

Surface seal: Yes m No 0 To what depth? __ .1.8. ____ ft. 

Material used tn seal ..... :i~.n:tt_g_r}.~_t..~ ..... -2: __ .G.~J!l~D:.t _______ _ 
Old any strata contain unusable water? Yes 0 No 1XJ 
Type of water?---------- Depth of &trata----------·-·· 

Method of sealing strata otf __ ··········--·--·-·--·--·---·-······-·--· 

(7) PUMP: Manufactur<r'• Name .. --.. -·----------·--·· .... -

Type: ····--·-···---··--·--·-·-·-----·--·· H.P ---···-···-
Anprox, 

(8) WATER LEVELS: Land-surface elevation"" .J.80 
above mean sea level .... _61.:2I- - .. .ft. 

Static level ..... - ......... -?.§ __________ ..ft. below top of well Date ... - _____ 7.2.?.. __ 
Artesian pressure --··--····-·---.J~. per square Inch Date ... ·----····-····--

Arteslan water is controlled bY-------··-·--··-··----
(Cap, valve, etc.) 

(9) WELL TESTS: 
Wu a pump test made? Yes 0 

Yield: galJmln. with 

Drawdown ls amount water level is 
lowered below staUc level 

No e9 U yes, by whom?-·············-···········-·-··· 
tt. drawdown after hrs. 

Formation: Describe bJI colof', character rize of material and structure and 
•how thickness of aquff.erl and the kifUi and natun o/ the matniaJ in 'each 
•tTatum penetrnted, totth at lecut one mtrv few each chanQe ot lonna.tto 

Work .............J.nlL!.Z. , to.2.2.. Completed. J.une....2L_, ••"'I 
WELL DRILLER'S STATEMENT: 

This well was drilled under my jurisdiction and this reportl 
true to the best of my knowledge and belief. 

Stoican Drilling Co,, Inc, 
NAME ....... _______ , .. _···-···"-··-··-·--· .. ········-··········· ........................... _ .. _ 

(Penoa, ftrm, or corporaUoa) (Type or print) I 
Address ...... :P. .• Q ••.. !/.QL!21 .•. _:;lgg,ll.1.m, .. JJ.a.~h .•... 983.82. __ _ 

(Signed].fJ.o.t;;u ... .J -,;;;,._A _:,_ ....... :~:~P.r.es.i.dent. ..... , 
Harold Hllle;"'(~''orillerl 

License No ...... QJ!±.:L_ .................. _,. Date .. J.!!,!J!L?J ............ , 19 .. 2: 

!USE ADDITIONAL SHEETS IF NECESSARY} ~I 



I File Original and Fir.;;t Copy with 
Dcpartm<'nl of Ecology 
Second Copy- Qwncr"s Copy 
Third Copy- Driller's Copy 

WATER WELL REPORT 
STATE OF WASlliNGTON 

I (I) OWNER:. NameJ?o ....... ~ {hom $QJ\.L Addm.;;{~Q(' 

I 
I 
I 

'y) LOCATION OF WEL 
de<Aring and distance from section or subdivision corner 

(3) PIWPOSED USE: Domestic e"'ndustrial 0 

Irrigation 0 Test Well 0 

Municipal 0 
Other 0 

(4) TYPE OF WORK: ~wner's number of well 
New well (If m~~:~:~:··o~g ...... (] ....... B~-;~d .... () 
Deepened 0 . Cable ~riven 0 
Reconditioned 0 Rotary 0 Jetted 0 

(5) Diameter of wen ........... k .... Inches. 

Depth of completed weiL ..... 3-8-·-----.ft. 

I (6) CONSTRUCTION DETAILS: 
Casing installed: ....... ~ ..... Diam. from ..... Q .... ft. to _Cj_f.._ fl . 

I 
I 
I 
I) 

Threaded 0 
Welded C"""" 

................ " Diam. from ................ ft. to ................ ft. 

--------" Dlam. from ............. - ft. to ............. _ ft. 

Perforations: Yes 0 Nov/ 
Type of perforator wed .... ---·------·--·--------------·--------·-···-·-
SiZE of perforations --------·--·· in. by ------··------·-·- in. 
---·-·--- perforations from .. _ ............. _ .. ft. to ....... - ... ----.... ft. 
-----·- perforations from ___ .... ________ ft. to ·--------·--· ft. 

_ ................. perforations from -----------· ft; to ------·------- ft. 

Screeil.s: Yes 0 No ~ 
Manufacturer's Name .. -·--------·--··----------
Tl'Pe-----·----------- Model NO--·------...... 
Diam. ------- Slot size -·-·--· from ......... -- ft. to ----- ft. 

Diam. ---·-·-· Slot size --·------- from ··-----·· ft. to ------ fL 

Gravel packed: Yes 0 No g/ Size of gravel:·-·-··-···-------··-
Gravel placed from--·--·-·--····-· ft. to --------............ ------ ft. 

(10) WELL LOG: 
Formation: Describe by c-olor, character, size of material and structure anc 
show thickness of aquifers and the kind and nature of the material in 'eac-1 
stratum penetrated, with ot least one entTll for each change of fonnation 

MATERIAL FROM TO 

(.) I 
I -~· 

IC::. {...::[ 
L ~~ LL~ L ,_c:::; 4-. 

1-V ~.s= 
~ ' 1'3 

'"1:::l. ft1 
J.'l -err 
'll YLl 

-C:tya_,!ti qLJ. <?V 
4 

. Surf:~e~:a~e:7n ~be~~~;:tt~:.~~::~!.-__~: .... , n. 2 1U '" 

Did any strata contain unusable water? Yes 0 No 0... ,/--------~)J""bl"'+'l-N...._ "-"'--'-"'1..1.!.1'"'-v----j---+---

I 
I 

K[.\....t;.;l v ._..,... 

Type of water? ................. --·--·-------- Depth of strata ... ·-·------------

Method of sealing strata off ...... ------------------------··--···----

I 
(7) PUMP: Manufacturer's Name .... ---------·--·------------·-·------

Type: -----·-·-·-·-·---------·--·-·----··--- H.P ___ ................ .. 

I 
(8) WATER LEVELS: Land·•urlace elevation 

J 1 / ~~ above mean sea level. ... --~·-:-;7 .... u. 
Static level ............ /--7=--W.----ft. below top of well Date ... ~ .. Lf.,.1 ..... .. 
Artesian pressurt! ----..................... .lbs. per square inch Date .............. -------------

Arteslan water is controlled bY-------------·--------........ -----·--·--
(Cap, valve, etc.) 

I (9) WELL TESTS: 
Was a pump test made? Yes 0 
Yield: gal./min. with 

Drawdown Ls amount water level Is 
lowered below static level 

No 0 11 yes, by whom? ............................. .. 

ft. drawdown after ..... 

I R~very data (time ~ken as zero when pwnp "turned off) (water le;el 
measured from well top to water level) 

I Time WatOT Lovell Time Watet' Level .1. Time Watet' Levd 

)::::::::=::: :::::::::::=::=:::::· ::::::::::::::: :·;;£;·~±:::::::::==: :::::::::::::::::::::: .. 
I ·> Date ol tTJ' ,._------·_:;~c~~--. 

Baner test__r-U..gal./min. wtth ...... :u ........ ....tt. drawdk a¥&_,-=----7'~n. 
Artesian flow ....... _g.p.m. Date-. ..LI _Lt.P. ........ 
Temperature of water--.. - Was a chemtcnl analysis made? Yes 0 No B"' 

"'"' OTIJ~NT OF ECOLOGY 

Work start;::Tlbh.-LL. 19 :J/,:zcompleted ...... G~J ... £;1 .... , 1Wl 
WELL DRILLER'S STATEMENT: 

This well was drilled under my. jurisdiction and this report is 
true to the best of my knowledge and belief. 

I (USE ADDITIONAL SHEETS IF NECESSARY) 
ECY 050·1·'20 



File OnQ•nal and F•rsl Copy wilh 
Oepar1men1 ol Ecology WATER WELL REPORT 
Second Copy-Owner'll Copy 
Third Copy-Drillet'll Copy STATE OF WASHINGTON 

Waler Rtghl Permit No. 

( 1) 

l2) 
(2a) 

(3) 

(4) 

(5) 

(6) 

OWNER: Name Pu I C LALLAI'-I eau,..,Tr 

LOCATION OF WELL· 
CI.AU.A-4 

County 

STREET ADDORESS OF WELL (ot nearul address) 

PROPOSED USE: 0 Domestic 
0 Irrigation 
0 DeWater 

Industrial 0 
Test Well d ' 

'Boa' Puc 

Municipal~ 
Other 0 

TYPE OF WORK· Owfter'anumberofwell 
· {if more than one)-------------

Abandoned 0 New well ld' Method: Dug 0 
Cable 0 
Rotary 0 

Bored 0 
Driven 0 
Jetted 0 

DIMENSIONS: 

Ddlled /77 

Deepened 0 
Reconditioned 0 

Diameter of well ____ ff------,.,..,-inches. 

/77 feet. Depth of completed well H. 

CONSTRUCTION DETAILS: 

Casing installed: 

Welded 14 
Liner installed TI 
Threaded 0 

e 0 
Diem. from-----"· 10•---'---"· 
Diam.from _____ ft.to ft. 

• Diem. from tt.to H. 

Address 

6ts7 •:I 

( 10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION 

Formation: OescritHt by coiOf, charactet", aize of matetial and structure. and •:. 
thickness of aquifers and the kind and nature olthe material in each stratum penetrated 
with at least one entry lor each change of information. 

..J<{t ~ "~ '~ ¥<> 
_;~r ~ "/~ ~ 4'<> 5"¥' 

""/JiJ ..- <S-A. A~ S"Y 7.: 
v ..uu...., :$ a:.li' <-/ / J S"j:: 7 d 

.._... 7o 7-;: 
'1~4 .4~ <J-/T 7Z qll 

Perforations: YesO NoQ9 .4~ ~/8 .,8 la9 

Type of perforator used------------------ ~=3~"l~,:.<~·~'-"""~'~~~~~N~'~N-'t;~A~A;•~·=.o{=<.J="'~/)&~t~l~o"Y~t~/gfjZt= 
SIZEotpertorationa ________ in.bY--------"'· ~ t4..d Adt: -c(~ liZ. lz..~ 

______ perforationafrom ______ tt.to ______ ff. 1-----;;--,-.,------;;----,-----:.----+-.:';:l-'';'~:'--r.=::---' 

______ perforalionafrom h.to tt. l----i-..J'-di'i-c:-"-~'17-.L."/•~='7'=..:~:._,--~ ___ -£<J="::-a-D,....:<-:.__:-+-"'::.'lf't.;::::--:-+·-~-:':-.-~ 
perla<atKmaltom H. to ff. W/1J A.t..<A ~ 'f~ ~ cku, 1'2.7 /~0 

Screens: YesiXI NoD. ....-:;_ Gt4....., ~IX 1¥a /.tf%. 

Gravel placed !rom ft. to ff. 

Surface seal: YesEiZJ., NoD To what depth?-::-..;ij,;co:._-:-----"· 
/A&/J i1EN70N,7£ 

Material used in seat-=-==-=----::'----'-::--------

Oidanystratacontainunuaablewaler? YesD No~ I 
Type of water1'--------------1Depthol strata ____ f--------·--------------+----T----
Melhod of sealing strata off 

(7) PUMP: Manufacturer's Name _,!.,V~j.'-'1'1:..:_ __________ _ 

Type: H.P 

(8) WATER LEVELS·. land·aurface elevatton jglj 
above mean aea level _ _:_.::.;::_-;;;r;.,-:-::-:;,.-,,. ff. 

Static: level _ __:3_;ll:::_ ____ ft. below top of -u Data /'2 ft.~.IL? "1a 
Artesian pressure lba. per aquarelnch Date------ 1-----------------------+----T----

Artesian water Ia controlled by -----,=·===-=w----~ (tip, valva, ale.)) 

(9) WELL TESTS: Orawdown ia amount water klvel isiOWil~below at a~ level 

Wasapumplealmade?Yesti{J NoD tfyea,bywhom? ,.JJ'4L ll~ 
Yield: oal.lmin.wilh ·.ft,drawdown\after .;· :- '1ua. 

NOr 

Recovery data {time taken as zero when pump turned off) (water_t,val measured 
!rom well top to water level) 
Timtt Weier laval Time Wal8f'lltVal Tma Wat8f'l_. 

Date of teat ________________ _ 

Bailer teat;-;;;--- gai.Jmln. with ____ ft. drawdown after -::;--- hn. 

Airtaat /'1-D gal.lmintlth stem aet at i:Jo H. I« ~ hta. 

Artesian flow g.p.m. Date ----::::---::::--

Temperature of water __ Waa a chemkal analysis made? YesKJ NoD 

ECY050·1·20 (10187) ·1329· 

Wotil: started {U ..ll)IV't. • 197~omoleled rL-

WELL CONSTRUCTOR CERTIFICATION: I 
I constructed and/or accept responsibility for construction of this waH, 
and its compliance with all Washington well construction standa-rds. 
Materials used and the information reported above are true to my best. 
knowledge and belief. 

• 
Loa1E5 t.IELL /)Rt£U~U<:. 

NAME------.~~~U<~~~~uo-------n~~~~--

f{o ;-;:· Agoo;::drv;Z"' aJJ'A.I 
{!Jert A~ Ucense No. I) 'f-(;; t 

Address 

(Signed) 
(WEU. DRill.ER) J 

t.cD !"'• ) f'o!;;;'" C. / ( 1 I ,g'l: 
? r I 

USE ADDITIONAL SHEETS IF NECESSARY 

I 



Other 0 

I (4) TYPE OF WORK:. owne.'• numbe' of wen . ___ , 
.. ·.- -. '· .-'NeW: well (if m~~:;~~:-D~ 0 Bored . t:J 

. Deepened 0 Cable 8"' DriveD 0 
· · · · Re00nd1Uoned 0 Rotary 0 J'etted 0 

I (5) DIMENSIONS: 
Drill~ . 't. 

Diameter of well ___ f.t,__ inches~-
Depth of completed well fl_ 

I 
I 
1-) 

I 

CONSTRUCTION DETAILS: 
Casing installed: _l.tz_" Dlam. !rom _D_ ft. to ..5£ ft. 

Threaded 0 
Welded i:V' 

---'' Dtam. from --- fL to --- fL 
•• Diam. trom ft. to ft. 

Perforations: v .. o No!:(' 

Type_ Of pdorator us•ed.------------
SIZE of perloraUons ----- tn. by ----- ln. 
---- perforations from --- fL to ---- ft. 

---- perforations from ---- ft. to ft. 
perforations from ft. to ft. 

Screens: Yes o No 7 
Manufacturer's :Name _______________ _ 

~~----------Model No ____ _ 

Dtam. __ Slot size --- !rom --- ft. to --- ft. 
Dlam. ____ Slot size ___ frOm --- fL to --- fL 

Gravel packed: Ye. 0 No'C(" Size of gnavel: -----
Gravel placed from ft. to ft. 

Surf-ace. seal: vesl9""" !'o o , To what deptht _ _.1-'X'"--- fL 

Material ..Sed tn seaL~-~.o...rhul b:t:JC:...•'------

Fonnatlon: Describe· bv color, character.~ size of nu~teria! and dncture and 
show thlckness of aquifen and the kina: and nature of the material in 'each 
stratum penetrated, :aolth at lecst on.e tntry tor each change otfonnation. 

··_:::;.'. 
fl LA-lA' 

·· .. ).·· -·._<,.-; •. ·_ . .- ... 

~1.>4-t, ··,1h. rA.-Vt7,H_I_ 

\ I 

I .. ·_. 1">_~-·~L 

. u ..... ·. 

. 

. 

I 
.. Did any drata __ Contain unusable water? .Yes D N~ Er ------,----EH~.P'-£-~·r-\-·P.·""'&r"'""''i----+---
. Tn>e of :.Vaiert' : · · · Deptb of stra•ta.-·---- I< t' .\. ~ I '\/ [ 2# 

Method of seaiing strata of'F . . . . . . 

I 
(7) PUMP,:._ ....,;ufacturer'sNam 

Type: 

(8) WATER_ _ LEij:V_ELS: Land-<urlace elevauon 

. 

HP 

above mean sea level.... ')-

1 
StaUc level c2. ft. below top of well Date ty\aK<,._~ 
Artesian pressure _____ lbs. per square tnch Date 

~an water b controlled by 
(cap. valve. etc.) 

I (9) WELL TESTS: 
Was a puinp test made? Yes 0 
Yield: gal./ min. with 

Drawdown ts amount water level is 
lowered below staUc level 

No 0 U yes. by wbom?------
tt. drawdown after hrs. 

1---------~----------~--~Reeover,r data (Ume taken· as uro when pump turned· off) (water ·level 
meaSured 1rom well top to water level) 

• •. ·_"'~~·~~-=I~ ;·:; 
i!i!J# Date of test · ,_ 

saner test :2 S caiJmln. wtth · I G ft. dralwd0~ atter ~
Artesian flow .p.m. Dr1e Vbav, Q ~ 

I 
Tem~rature of water ___ Was a cbemfeal 8ll8l7sb made?· Yes 0 No 0 

ECY 050-1·20 

Work started}11t:!r ...25" to"12: Comple''"' Ybq,..r-..4(,., .,z 
WELL DRILLER'S STATEMENT: 



FJI~ Orlgtpal and First Copy with 
Department or Ecology 
Second Copy - Qv."llcr's Copy 

::-. .:_ _ Th..lrd Copy- OrJllcr's CoPY 

OWNER: 

3G- 4-- 11 r4- I 
WATER WELL REPORT A~j.Jl;C~tion No. ·-···--····-------· 



-:-~1!\l-'~· -·1 ..- -----·-
Sequim, Wash. 

N9 139 
::,;;Jpr--J4r1-

... . \,;WATER WELL ~~G . 
Route :J. Box 175 ~ •! '. ,' P.O. Bo% 161 

Port Orchard, Wash. •t ... 

.... ·-· 
No .......... :/.: . ./. ........... -............... . 

-. .• v,· 
COM&• 
LATJOH 

- - - ··-···-
Dun< 
(feet) 



Shot-hole 30/4W-14D1 

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. 
about 135 feet. 

c Gravel • 50 • 

· Gravel 

.... : 

~Gravel and boulders ----------------~--~---·-"-~------3 . 46 

Shot-hole 30/4W-14E2 

Drilled for Standard Oil Co. of California by Geophysical Surveys; ·inc.''Aititude ,: .. · 
about 158 feet.· · · 

c:".'"•-tolm·er E;··Adiuns.' ·:All 
· Clay loam----------· 

Soli and gravel ----". Clean gravel ----~~-

DD 1 ft after 10 hrs p 

I 
Drilled for Standard 01 
about 17 5 feet. I 
Clay (soli) --------
Gravel and boulders --

I 
Drilled for Standard 01 

::~:,1 ~:-~~~~-----·1 
Sand ---------------

I 
Drilled for Standard 01 
about 183 feet. I 
Gravel and boulders -
Gravel -------------

Clay --------------· 

Drilled for Standard 01 
about 145 feet. 

Sand and clay ------

Gravel and sand ---c· 
Clay --------------

I 



I 
I 

File Original and First Copy wilh 
Department of Ecology 
Second Copy- Owner's Copy 
Third Copy- Dnllcr"s Copy 

• 
WATER WELL REPOltT 

STATE OF WASHINGTON Permit No 

)I l~WN~R: - Namelia i~ --:s;;;;~~k- _ Addce" . Rf'i ... f~,y-_;:J_I!_c ____ .-J~-q:;...-t<_-__ -W0.- . 

I .-.(2) LOCATION OF WELL: County ("_/d)icL n-v . J... 5 t::, Xf - 5 ><J.!\ j£ .!\ soc./0. T .. 30 N R It .. w 
E,us_,.r /0"1 H 7•' F:r. , ··· - ·F 

I 
I 
I 
I 
I 
I 
I) 
I 
I 

I 
I 
I 
I ,.,) 
I 

(3) PROPOSED USE: Domestic ~ Industrial 0 

Irrigation 0 Test Wfll 0 

Municipal 0 

Other 0 

(4) TYPE OF WORK: Owner's number of well 
1 if more thnn one I .. 

New well Q( Method: Dug 0 Bored 0 
Deepened 0 Cable 0 Driven 0 
Reconditioned 0 RotarY 0 Jetted 0 

(5) DIMENSIONS: 
Drlllod . .. J',Z~ ............... ft. 

Diameter o£ well ..... /t> .. 
0 

........... inches. 
Depth of completed weU .... 6:.2 ................ ft. 

(6) CONSTRUCTION DETAILS: 

Casing installed:·······'-·---·" Oiam. <•om .. .0. .. .... <t. to .. ~/: __ 'f ~-
Threaded 0 ....... .f.:..~ .. Diam. from .... ~_S( ... fl. to .. 7.i/... ft. 

Welded pi' ____ _.. Olam. from ft. to . ft. 

Perforations: Yes 0 No Of 
Type o! perforator used ................... . 

SIZE of perforations -··--······--······-······ in. by . 
. ·········-~~--···· perforations from ···············-~·-···· ft. to ........ . 
........................ perforations from ···········-····· ..... ft. to ....... . 
······················- perforations from ........................ ft. to . 

in. 
. ... ft . 

.. .. ft . 

. ft. 

Scre::~~::J!', .. :.:~ J/A.wA::BJf .. ..frn.iJJr. . 
Type_:6:::.i.1/6---·--·U_h:in.k,s. _____ Modo! No .................... . 

Oiam .... /!.. ....... Slot size _/f. ....... from .. '1..$ ..... ft. to !./... . ft. 
Diam ................. Slot size ·······--···-·· from ................ ft. to ft. 

Gravel packed: Yes 0 No Jir Size of gravel: 

Gravel placed from ··-································ ft. to ..... . ....... ft., 

.... H. 

Did any strata contain unusable water? Yes 0 No 0 

Type of water? ... ·-······-···-·---·-···-- Depth of strata ....... . 
Method of sealing strata off.. .. ·-···-·-···-···············-·-···-············ 

(7) PUI\IP: Manufacturer's Name .. --····-················-·······-··-·················· 

Type: ---··················-···-·····-··-········--···-···--······· ......... HP.-.... . 

(8) WATER LEVELS: ~~i~s~~::ieS:~et:!~)~ &/?dr.f.Q'./P.. .. . ft. 

Static le\·el · ...... ./L ............................. ft. below top of well Date4""/...:£../.}.(.. .. . 

Artesian pressure ······-·-·······-····-·-·Jbs. per square inch Date ................... . 

Artesian water is controlled by .. ·-··-···---···········--······················· 
(Cap, valve. etc.) 

(9) WELL TESTS: 
Was a pump test made? Yes 0 
Yield: gal./mln. with 

Drawdown is amount water levd ts 
lowered below static level 
No JO If yes, by whom? ... 

ft. drawdown after hrs. 

Recovery data (time taken as uro when pump turned off) {water level 
measured from well top to water level) 

·~~ .. ~=:£~;_:~~~~~r; ;··~ ~· 
Bailer test..(pS ___ . .gal./min. wtth_l:l..._.Jt. drawdown after.~---- .... hrs. 
Artesian Row ___________ .g.p.m. Date.·-------·······--·-···--·· 

Temperature of water .. $/. .. - Was a chemical analysis made? Yes 0 No r:;if 

,--,0- 4 - IJJ.Jl2. 
(10) WELL LO=G.:__: ------·-----
Formation: Describe b!J color, character, size of mutcr~-;;-a 11 ~st::-;1-~-·( 
show Hnckncss o/ aqutjers and the kind and llature o/ the 1Mlerial in 't'• 
straturn penctr~ted, wtth at lerut one entry Jar each chong< of /ormati 

MATERLAL FROM 

10 """"" . 

I 

...,_ .... ' 
...:: ... ·- JL. . ., n-J .[; >. , Yi 'k 

.{ l,+ J Sit 

'· 

- ---------'----~-";·-':;..l-1e---------i----i:;, 
I 

Work started . ..s-,4:': ··---·-··-·· ··-• 19lftt. .... Completed.£/£ ... 

WELL DRILLER'S STATEMENT: 

This well was drilled under my jurisdiction and this r• 
true to the best of my knowledge and belief. 

' 
NAMES-hL.~?.Z.: ____ ,tk;l/a7..~ .. 4 .... /l'!~ ..... . 

(Penon. Hrm, or corporBJ('on) (Type or pri 

Address ... J?d~13N..L/LL .. <Sr.-1/1.$ .. /R.d:.J!N 

[Signed] .... a.~----~----- ___ t?_<f__?_~---
11/J/ /I h ~ tv C 6(_'._.<Wel! Drllle') 

Lie;; ~;;_;---~;5----------;;-;;;Q/.17' ...... 

TO 

{USE ADDITIONAL SHEETS IF NECESSARY) 



~ .. ·.u·ang an ' r 0 
(3) PROPOSED USE: Domestic t Industrial 0 Municipal 0 (10) WELL LOG: 

frrlgatl.on T~t Well 0 Other 0 Formation: Describe bV. color, character, size oj material and structure and 
show thickness of aqutfers and the kind and natu1'e oj the material in 'each 

' stratum penct1'atcd, wtth at least one entrv /or each change of formation. 

(4) TYPE OF WORK: Owner's number o( well 
(If more than one) ......... ··················· ············ MATERIAL FROM TO 

New well (}... Method: Dug 0 Bored 0 J3Rc<ur{_ ___ ~_r:.zRE"A{'e SJ.?. 'L /') I Deepened 0 Cable '¢ Driven 0 
Reconditioned 0 Rotary 0 J"etted 0 /1 <;,., ·L 'i f\/ n,cL -, 1./ 

<;"n!L fl.t ... u <lt?o.<1/L l /?., .,LJ,., ?f. 1, I~ ·-
Diameter of well ................... ~?. llhe.. 

,, 
(5) ~~~~~~~-~1 ... ft. 

,, C,.(2.,;,Pl1 d VanuJf!p0<: / '7 ·-Depth of completed well._ ....... ___ .. _ :.....ft. 
It C<!a,e.~.f-.... .(1 "o ·' ta;,;.L,,..os cj I') __ 

CONSTRUCTION DETAILS: h 
,... J,. fl.So ,.,/! i. (l) A 

, 
(6) 

installed: ...... /p_ .. Diam. from ......... 0. ft. to ___ (;z_{} ft. 
o ... .; 11<'1'''" 

I I ~ fq ;?-::;-. 
Casing ,,~ a U<;n. ,/ .j Itt;? A. , ... L '-~ ::J i; 

Threaded 0 --------" Diazn. !rom -·-·---- ft. to -------- ft. r:. IJ. .114 .• J(.--.d_ f&, .I cl "'"'" •PL .:i ... 27.-
Welded l _____ .. Diam. frOm --------- ft. to ------- ft. 

I c.R~"'·'.!.h- f?R•w>J ""' Ol ,/! \ I Perforations: Yes o No J{ d JA. ' I a,,,t..t .. J? ~ _'\ .:>-; "i' 
Type of perforator used---------------··-·------- ' f' F hll' ,,'I: ,..,fl ~ LJJ.A'"L ,_p ':?'I... 

I 
I 
I 

SIZE of perforations --------· in. by ---------··-·--- in. Q,i " 1(, "n"W a PA tJ .. L rJ./ . "! '7 
------- perforations from -----·-·-·- ft. to --·--··----- ft. ti I (.2, R p ""'N d t.~i f"Lt> '' ~ .;-, L/J 
------- perforations frOm -----··---·· ft. to --···------ ft. -.:.J AI~ j:/ ,,, .5t?Nf _'{_ f.,.,n t1JI/uv I./I ~_ff -------- perforations frOm ----- ft. to ---··--·-- ft. 

I. I (.2, '<ANI\ ~ {/ ''{' 1., t.:? 
I 

Screens: Yes tit No 0 I Manufacturer's ~"'2e~~JUl-5JbJ.IJL __ 

Type ~_a,. Mod~ NIJ.--t,?z---

) 
Dlam- . ;f'·qlllot size _J.S::... trom52.:.;!.'tt. to . . - ft. 

Dlam. ·---·-··-· Slot size ---- from ------·- ft. to ·-·-- fL 

Gravel packed: Yes 0 No }0. Size of gravel: ·-·-···--····----
Gravel placed from - ft. to ------------ -ft. 

Surface seal: Yul't &; ~ To wha~ depJ z;-----~ 
Material used in sea q. . k}.;_~-- ·f#I.J.. e._.____ .. • ' 
Did any strata contain unusable wat r? Yes 0 o "'f;;J. 
Type of water?------------- Depth of strata.·-----··---------

I ==I Method of sealing strata off---··-·········--··-------------·-·-·--·----·-·- ' 

(7) PUMP: Manufacturer's Name-----·-·-----··-··----·····-··-

Type:-- --······ HP ---···--· =t (8) WATER LEVELS: ~~~ .... ~;~e.~~·~;!~~~--- /~5:.-.. ljl 
Static level -··-·-··----·-·····-1-/.---.f.t. below top of well Date..... ~-7 
Artesian pressure --------------lbs. per square inch Date.·--·····--· ··-··---

Artesian water Is controlled bY-------------·--·--··-----·--··---
(Cap, valve, etc.) 

WELL TESTS: Drawdown 1s amount water level ts (9) lowered below staUc level Work •t.art""--Z'/_3LL... 192.!1 Completed ....... 5L.;!. . .... 7 
Was a pump test made? Yes 0 No fA If yes, by whom?---·····-·····- ·--·--····--··· 
Yield: gal./min. with ft. drawdown after hr.;. WELL DRILLER'S STATEMENT: 

.. .. .. .. 
This well was drilled under my jurisdiction and this report is .. .. .. " true to the best of my knowledge and belief. I 

Recovery data (time taken ·as zero when pump twned off) (water level 
measured from well top to water level) NAME_:?LdL:_f.M_ ______ .J)RJY.::Jt~..G. ...... t..t. .... ::;:;NL, ... _ 

Time Water Level Time Wat.,. Level I Time Water Lew! (Person, firm. or corporation) (Typtl or print) 

,):::.:~:0:::;=::~==:~_:: ... :~~~~~~:~ .. -~:=::~:~=:::::: ::::::::::::::: :::::::::::::::::::::::: 
Address .. ~O.X..----lk..L ....... --:t;:i.~--.W.JJ. ........ 
··~~] -'"o-~~"1 • .;;..; -- -- -:) Baller t6t--]'0.. .. ga1./mln. wlth-.23-.tt. drawdown 8ft•r---L~. 

Artesian ftow ... ;:::-zs---1-Pm. Date-~-;2i-7- -
License No .......................... Date:=-\"C\4.1. .._! ....... , 19 ... 1. Temperature of water-~?-· Was a chrmlcal analysis de? rs 0 o J{ 

(USE ADDlTIONAL SHEETS IF NECESSARY) ~• S. F. No. 7356-0S-(Rev. 4-'11). 



I 
I 
I 
I 
I 
I 
I 
I 
I 

2." :_/U --~--
F,.,. (); :.·a· ... l ,,,,.J Ftn.t C<,py With 
Uo·p:n·t~o,.·tll nr E,·nlo,::y 
St~o.:und CODY- Owner's Copy 
Thin I t 'ntl.V -- Onlh:r's Copy 

WATER WELL REPORT 
STATE OF WASIIINGTON Permit No. 

' ) OWNER: Name 0),£3:!:!!1[ 

,z) LOCATION OF WELL: county .. 

B•'·"·~~~f:: :md clist.:mce rrom section or £U~~ivbion corner 

(:l) PROPOSED USE: oomc;he ff" lndust<ial o Municipal 0 (10) WELL LOG: 
[crigation 0 Test Wei( 0 Other 0 :F-o-,m~-.-:li_?_n_: -=o-,-.c-,-:,.:-,-:-.-V-,-o-:-lo-,-. _c_h_a,-a-c-le-,-.-,-:-iz-e_o_J_m_n_t_m_·_nl-.,-,d-,-,N-,-,u-,-,-. -.·n-d 

show Unckncss o/ aQutjers and the kmd and nafure of tht• mtltcria! in each 

(4) 

(5) 

TYPE OF WORK: qwroer's number o{ well 
(If m9re than one) ......... . 

New well IQ...... Method: Dug 0 
Deepened 0 Cable 0 
Reconditioned 0 Rotary 19-

Bored 0 
Driven 0 
Jetted 0 

DIMENSIONS: 
Drilled ...... Jv.'L ·········"· 

(, 
Diameter of well . . ................ Inches. 

Depth of completed welL ......... Jj,.J,.. ......... ft. 

(6) CONSTRUCTION DETAILS: 

Casing installed: ............... " Diam. from ................ ft. to ··········--- ft. 

Threaded 0 ..... 7 ---:: Diam. from ............. - ft. to -~·rr·---·· ft. 
Welded BY ..... (~....... Diam. from ..... ~/--- ft. to - .Jp.]... .. ft. 

Perforations: Yes o No d,...--
Type of perforator used ............... ··········-·····-··-------····---··-·-----·····----·--·--
SIZE of perforations ----·--------•·--·-·- in. by -·-····----·--···----- ln. 
············---····-· perforations from ........................ ft. to _ ..................... ft . 

........................ perforations from --··-·-······----· ft. to -·---····-·· · .. ft. 

........................ perforations from ·----·····-····-- ft. to ·-·····--·········· ft. 

Screens: Yes 0 No !!Y 
Manufacturer's Name ..... ---·------·····--···-·--------------···· 

stratum penetrated, with at least one entry /or each chanpe ot jonnation. 

_:&;~H £::-__:::_~ -----~ ------P=-+2~~-
6aul)!;<A £ ~ jZ ,JL 

~ lu f?J ----~~.-~.r:~~T~~ 
c& 6~ __ i_j3 ~~ --
'= I J 1 I ~-···-

/1. A I 1 d.l ..J 1.:2./ .. f5 l_ 
J ,- ' r 

. I - ...( 

/)0--,~ t-v-u~ ,..._ AL ~ I?> 7 'L ¥:__· , 

; 

IJ 'I)•pe ............. _ .......... - ............ --······-·----··-- Model NO---····----·-·-······ 
Diam ................. Slot size ................ from ................ ft. to ................ ft. 

I 
I 
I 
I 
I 
I 

Diam. Slot size -··-······-- from ·········--·-· fl to ··---··- ft. 

Gravel packed: Yes 0 No t9' Size of. gravel:··--·······--·····-······ 
Gn.vel placed f.rom .................................. ft. to .................................... ft. 

Surf:ca~.:.~1a:;~: ~a! No~ -~~~' .. =~~:==~:::::_'~: 
Did any strata contain unusable water? Yes 0 No 0 
Type of water? ........................ - ......... Depth of strata .................... - ... - .. .. 

Method of sealing strata oft ................................. ----·---·--·-··---··--··---·-

(7) PUI\IP: Manufacturer's Name ........................................................ _ .................. . 

Type: ...................................................................................... H.P ........................ . 

(8) WATER LEVELS: Land-surface elevation 
rt above mean sea level. ...... f ..... ··;·tL·j_t· 

Static Jevel .... & ....................... -.. ft. below top of well Date ...... fl~J--·L .... .. 
Artesian pressure ----------·---·-·-····----.lbs. per square inch Date ........................... .. 

Artesian water is controlled by ........... ·-----------·-·-·-----------------· 

(9) WELL TESTS: 
Was a pufn.p test made? Yes 0 
Yield: gaL/min. with 

(Cap, valve, etc.) 

Drawdown is amount water Jevel is 
lowered below static Jevel 
No 0 If yes, hy whom?.:.: ..................... . 

ft. drawdown 8fter hrs. 

Recovery data (time taken as zero when pump turned off) (water level I me.,ured from weU top to water level) 

... ~.:~-~·---· -~-~.·-~'._'::::'.'.-\--~:~.~----- _;:·.~~=-·--t..~~=~--·· --~~~: .. ~~-~--
1'·;) :::::::::::::::: ::::::::::::::::::::::1:::::::::::::: :::::::::::::::::::::1;::::::::::::: ::::::::=::::::::::::= 

Batl~;tt~~~t3.~~~~g~~~~~--;;~'J1J~. drawdown afler=t ___ .. hn;. 
Artesian ftow ____________ ___g.p.m. Date.----·----------· 

I Temperature of water---------- Was a chemical analysis made? Yes 0 No 0 

--------------------~r--' =--=-- . 4 ___l-= 
Work st:uted ... $1-------. 19-B. Complt!Led .... fL.P-. ........ _ ...... , 19~ 
WELL DRILLER'S STATEMENT: 

This well was drilled under my jurisdiction and this report i 
true to the best of my knowledge and belief. 

• 
NAM~t/,.;;...;. .. WeJL ... JJ£.t.ll.;~Jc. ................. -

,P.,..,n. ~2: or co ration) 1"-lYilt.or print) 

=d/{AL:~"t!~ 
. (Well Driller) . . : 

Ucense No .. ....... (}l .. 'Z.'/...f.. ....... Date ..... . /fc.../f. ...... , 19_& 

(USE ADDITIONAL SHEETS IF NECESSARY) 



.34 GEOLOGY AND GROUND WATER OF SEQUIM-DUNGENESS AREA 

Table 4. --Well Leos. --Continued 

Materials 

Shot-hole .30/4W-10Q1 --Continued 

Gravel---------------------------------------------1 

Sand ----------------------------------------------. 

Shot-hole .30/4W-11D1 

.34 
8 

Depth 
<feet) 

42 
50 

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude 
about 90 feet. 

Clay (soil and silt)---------------------------------- 10 
Gravel--------------------------------------------- 50 

Clay ---------------------------------------------- 58 
Gravel--------------------------------------------- 22 

Shot-hole .30/4W-ll D2 

10 
60 

118 
140 

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude 
about 92 feet. 

Clay (soil) -----------------------------------------~ 6 6 
Gravel -------------------------------------------- 49 55 
Clay ---------------------------------------------- 9 5 150 

Shot-hole .30/4W-11El 

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude 
about 99 feet. 

Clay (soli) ----------------------------------------- 6 
Gravel--------------------------------------------- 54 
Sand with clay streaks ------------------------------ 20 
Blue clay ----------------------------------------- 80 

Shot-hole 30/4W-11L2 

6 
60 
80 

160 

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude 
about 110 feet. 

C I ay (so II) -----------------------------------------1 
Gravel --------------------------------------------

5 
45 

5 
50 

-------- -· 

TABLE 4 

Materials 

Shot-hole .30/4W-11N1 

'Thickness' 
<feetl 

.35 

Depth 
(feet) 

Drilled for Standard 011 Co. of California by Geophysical Surveys, Inc. 
about 128 feet. 

Altitude 

Clay (soli and slit) 
Gravel 

Shot-hole .30/4W-11P1 

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. 
about 118 feet. 

Sand ---------------------------------------------j 
Gravel and boulders --------------------------------

Shot-hole 30/4W-12C1 

4 
46 

10 
50 

Altitude 

4 
50 

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude 
about 12.3 feet. 

Sand and clay (soil and silts) ----------------------
Boulders and gravel --------------------------------

Shot-hole .30/4W-12C2 

Drilled for Standard 011 Co. of California by Geophysical Surveys, Inc. 
about 12.3 feet. 

Clay (soli and silts) -------------------------------
Clay and gravel------------------------------------

Well .30/4W-12M1 

Frank Krlzo. Altitude about 115 feet. Dug by Jack Ruona, 1957. 

Soil----------------------------------------------~ 
Gravel---------------------------------------------

Hardpan -------------------------------------------

No DD after 10 hrs pumping 120 gpm/ SWL 8ft; lrrlgatas 19 acres. 

-------

40 
100 

Altitude 

50 
100 

2~ 
1.3~ 
1.3~ 

-

"\ 

\'. 
~ 

I 
~~;--... 

--,, 
·~) ----



------------------~-~ ~ 

34 GEOLOGY AND GROUND WATER OF SEQUIM-DUNGENESS AREA 

Table 4. --Well Logs. --Continued 

Materials 

Shot-hole 30/4W-10Q1 --Continued 

Gravel---------------------------------------------1 

Sand ----------------------------------------------. 

Shot-hole 30/4W-11D1 

34 
8 

Depth 
(feet) 

42 
50 

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude 
about 90 feet. 

Clay (soli and silt)---------------------------------- 10 
Gravel------------------------"-------------------- 50 

Clay ---------------------------------------------- 58 
Gravel--------------------------------------------- 22 

Shot-hole 30/4W-ll02 

10 
60 

118 
140 

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude 
about 92 feet. 

Clay (soil) -----------------------------------------~ 6 6 
Gravel -------------------------------------------- 49 55 
Clay ---------------------------------------------- 9 5 150 

Shot-hole 30/4W-11El 

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude 
about 99 feet. 

clay streaks ---·---·--··--·---·----------------·-1 

Shot-hole 30/4W-11L2 

6 
54 
20 

6 
60 
80 

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude 
about 110 feet. 

Clay (solll -----------------------------------------1 
Gravel --------------------------------------------

5 
45 

5 
50 

TABLE 4 

Materials 

Shot-hole 30/4W-11N1 

35 

Depth 
Cfeetl 

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude 
about 128 feet. 

Clay (soil and silt)---------------------------------~ 
Gravel--------------------------------------------4 

Shot-hole 30/4W-11P1 
·, 

10 
40 

10 
50 

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude 
about 118 feet. 

Sand ---------------------------------------------j 
Gravel and boulders --------------------------------

Shot-hole 30/4W-12C1 

4 
46 

4 
50 

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude 
about 123 feet. 

Sand and clay (soil and silts) ----------------------
Boulders and gravel --------------------------------

Shot-hole 30/4W-12C2 

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. 
about 123 feet. 

Clay (soli and silts) ------------------------------
Clay and gravel-------------------------------------

Well 30/4W-12M1 

Frank Krlzo. Altitude about 115 feet. Dug by Jack Ruona, 1957. 

So II -------------------------------- ---------------~ 
Gravel---------------------------------------------
Hardpan -------------------------------------------

No DO after 10 hrs pumping 120 gpm1 SWL 8ft; lrrigatos 19 acres. 

40 
100 

Altitude 

50 
100 

2~ 
1.3~ 
13~ 

IJ. 
c~ 

\ 

-I'-
I 

\-
'j0 



34 GEOLOGY AND GROUND WATER OF SEQUIM-DUNGENESS AREA 

Table 4. --Well Logs. --Continued 

Materials 

Shot-hole 30/4W-10Q1 -- Continued 

Gravel---------------------------------------------~ 

Sand ----------------------------------------------. 

Shot-hole 30/4W-11D1 

34 
8 

Depth 
(feet) 

42 
50 

Drilled for Standard 011 Co. of California by Geophysical Surveys, Inc. Altitude 
about 90 feet. 

Clay (soli and slltl ---------------------------------- 10 
Gravel--------------------------------------------- 50 
Clay ---------------------------------------------- 58 
Gravel--------------------------------------------- 22 

Shot-hole 30/4W-11D2 

10 
60 

118 
140 

Drilled for Standard 011 Co. of California by Geophy.slcal Surveys, Inc. Altitude 
about 92 feet. 

Clay (soli) ---------------------------------------. --~ 6 I 
Gravel -------------------------------------------- 49 
Clay ---------------------------------------------~ .. - 95-· · 

.,__,_· __ 

Shot-hole 30i4W-11E1 

6 
55 

150 -. 

for Standard 011 Co. of California by Geophysical Surveys, Inc. Altitude 
about 99 feet. 

Clay (soli) ----------------------------------------- 6 
Gravel--------------------------------------------- 54 
Sand with clay streaks ------------------------------ 20 
Blue clay ----------------------------------------- 80 

30/4W-11L2 

6 
60 
so' 

160-

Drilled for Standard 011 Co. of California by Geophysical Surveys, Inc. Altitude 
about llO·feet. 

Clay (soli) -----------------------------------------1 
Gravel --------------------------------------------

5 
45 

5 
50 

--------

u 
TABLE 4 

Materials 

Shot-hole 30/4W-11Nl 

35 

Depth 
Cfeet) 

Drilled for Standard 011 Co. of California by Geophysical Surveys, Inc. Altitude 
about 128 feet. 

Clay (soli and silt)---------------------------------~ 
Gravel--------------------------------------------1 

Shot-hole 30/4W-11P1 

10 
40 

10 
50 

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude 
about 118 feet. 

Sand ---------------------------------------------j 
Gravel and boulders --------------------------------

Shot-hole 30/4W-12Cl 

4 
46 

4 
50 

Drilled for Standard 011 Co. of California by Geophysical Surveys, Inc. Altitude 
about 123 feet. 

Sand and clay (soli and silts) ----------------------
Boulders and gravel --------------------------------

Shot-hole 30/4W-12C2 

40 
100 

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude 
about 123 feet. 

Clay (soli and silts) -------------------------------
Clay and gravel------------------------------------

Well 30/4W-12M1 

Frank Krlzo. Altitude about 115 feet. Dug by Jack Ruona, 1957. 

Soli----------------------------------------------~ 
Gravel---------------------------------------------

Hardpan -------------------------------------------

No DO after 10 hrs pumping 120 gpm1 SWL 8ft; lrrlgatRS 19 acres. 

50 
100 

2' 1.3' Bi 

' . 
\.!\ 
\) 

! 
~ 

~ -
rtl -

----------





File Original and F"lr.ot Cupy with 
D1·po:artm~nt of Ecolo~y 
S~cond Copy- Owncr"s Copy 
Third Copy - Drtllcr"s Copy 

WATER WELL REPORT "vvt~<-.•uou No. 

___ S_T_A_T_E_O.:..::_F_W:.:.:A:::S::IDN=:::G:.T:.O::.:.:N ______ 3_0 - 4 ;;,;?.; :;;; _;:l_ I 
---··-·---·-· ----

(I) OWNER: Name ....... Domt.ld .... F .•. 1-l.i.lls ................. . 
. ~\ LOCATION OF WELL: county ............. ()l_a:t.:J..~IJ! .............. . 

..... _Jrtng and distance from section or subdivision corner 

(3) PROPOSED USE: Domestic Qi1 Industrial 0 Municipal 0 
Irrigation O Test Well 0 Other O 

(4) TYPE OF WORK: l)wncr·~ numb~r of well 
til more than one) .... 

New well [J Method: Dug 0 
Deepened 0 Cable §e 
Reconditioned 0 Rotary 0 

Bored 0 
Drlven 0 
Jetted 0 

(5) DIMENSIONS: Diameter of well ................. 6. ....... Inches. 

Drllled ....... l.BO ........... ft. Depth of completed well .......... 1.8Q .. _ . ....ft. 

(6) CONSTRUCTION DETAILS: 

) 

Casing installed: ....... 6 ...... " Dlam. from .... 0. ..... ft. to --l.Z5 ft. 

Th,..ded 0 ..... 5 ..... " Dlam. from ...... L7.3n. to ... L7.5 ft. 

Welded 0[ ····----···--·· Olam. from ·············- ft. to --·-···-- ft. 

Perforations: Yes 0 No Ill! 
Type of perforator used ..... ·-··-··-··-·-··-······---·--·--·-······------------------
SIZE of perforations ····---·-------·······- ln. by -··--·-·---········--·- in. 

········-··--·····-· perforations from -··········---····- ft. to ---·-···---·--- ft. 
··-··--··-··-···- perforations from ·---·······-····-· ft. to -··--····--····-· ft. 
··-------········ perforations from ···········--·-··-·· ft. to -----··-··-····- ft. 

Screens: Ye.s Cii No o 
Manufacturer'• iame.._ ........ J..o.hns.on ____________ _ 
Type.§.t.!,l,.~-:!J.---~-s_S .... S.t..e..e.l_ Model No .. ___ B __ _ 
Dlam . . 5 ... 5; a,, size ... .020from J..75. ... ft. to L _Q __ ft. 

Dlam. ·-··-·········· Slot size ····-·····-· from · ········---- ft. to ----- ft. 

Gravel packed: Yes 0 No ti Size of gravel: ····-············-····---

Gravel placed from ----·····--········-··-·-··· ft. to -------······-···-····-····-- ft. 

S urf'::a~e:=~~~e: et
5

n ~eal .. ~~-~h .. ~QP.J~t?~-~&~~c.:l~~~::::~=::=-~~~ 
Did any strata contain unusable water? Yes 0 No IX 
Type ot water? ........... ----····-··----····-· Depth or strata .... ·-···-··-·····-·-··· 

Method of sealing strata off ............ ---················-····--·····--··-·-······-··········--

(7) PUMP: Manufacturer's Name .. ·-·-·······--·········-···-······-······----········--···-

TYPe: -----··············-·····--···-······-····-········-····-···-···--·-···-·· H.P ---·-······-······-· 

(8) WATER LEVELS: Land-surface etevatton 
above mean sea level. . . . ·····z·· -······z··--ft. 

Static level ...... .f..J..:.P.WJ.P..g _________ ft. below top of well Date .. 9 _.2.7. .. 78. 
Artesian pressure .............................. .lbs. per square inch Date ...... ·--····-·······-········ 

Artesian water Is controlled bY-·····--··--····-·······--·······-······-··-···----·-·· 
(Cap, valve, etc.) 

(9) WELL TESTS: 
Was a pump test made? Yes 0 
Yield; gal./mln. with 

Drawdown Ls amount water level Is 
lowered below static level 

No~ U yes, by whom? ....................... ········-·· 
ft. drawdown after hrs. 

Recovery data (time taken as zero when pump turned off) (water level 
measured from well top to water level) 

---~:·~:~=::: :;~;~~~~~·:·::I ::~~:~:~::::: :;~·:~~::~~:~~::F·~:::::: ::~~;~=~~::~= 
..) .................................. ] ...................................... 1 ...................................... .. 

Date of test ·---·-······-······-·······-·····-······-·-···· 
Bailer test. ___ 3Q. ...... galjmJn. with ___ .)Q __ ft. drawdown after----3 ......... hn. 

~:~::u::·;~-,;~-t-~~~-:·.~_4.9.~~~-!::~::~:;;;;~--~~~~;--y~-~-;:m 

Address ....... Rt .... . 

(10) WELl, LOG: I 
Formation: De.scnbe b11 color, character, .stzc o/ material and .structu,-e, and 
.show thickness of aquifers and the kind and natuYe of the material in each 
tfratum penetrated, with at least one entTlf jor each change o/ jonnoHon. 

.. -_ --·-·-· -· -MATERIAL- - .... FROM I TO~ 
Brown _c}ay_______ . 0- 4 __ 
Bro>m gravely clay 4 1 c; r 
Brown cemented soil 1 c; ?0 
Sand & _gravel WLB 20 _2<; ~ 
Blue cl~ ?t; 30 _: 
Gray cemented soil W/B _30 '±7 ·-
Bro-w-n gravel W/B 47--1--.19 -· 
Brown cemented gravel 49 c:;q'-11 
Blue gravely claY so fi? 
B.lue clay 62 04~ 
Gray sand & gravel W/B o4 07--=-
Blue gravely clay 07 loo 
Gray cemented soil 1 oo 1 1 a~ 
Gray muddy sand & ~travel 11 a _1 -,P. 
Gray sil t:v clay W/B 1 ~8 1 <;p, 
Gra:v cleaner sand 1 c;R 1 f:.r:.. 
Blue clay _166 _174 
Gray sand & gravel W/B 174 1.B.d:l 

---------------------------+---~------

------------+-~--=I 
R E C E l V-[ D ~~-l 

ocr 2 .1 ta7o 
v v 

I 
__________ .DEf'ARTMEN~-E€e!:.etTr~-t---

SOllTHWF~T ll~r.lnMAO :u' 
'' OI,C 

------1----+---J 
-· 19., ;:;;-:-larl~d. ... §l.L~ ........... 19 .. .7.8 Compleled ...... -9/2.7. .. 

WELL DRILLER'S STATEMENT: 

This well was drilled under my jurisdiction and this report ' 
true to the best of my knowledge and belief. I 
NAME ... S.:!i.Q.t_g_?,t\ .... D:r.illing .... C.o .•. ~ .... ln.c_ ..................... -

<Person, finn, or c:orporaUon) (Type or print) 

Address .... :P..:.9. .. ~ .... f.l2! .... ~--~ .. L ...... l?.!l.9.):!J.!lf..._ .. .Wg_§_g_, .... .9.8..3 • 

[SlgnedJ .. ~--~ ................ J~.r.!l.§JJ~-~n:t ... Q., .. 
(Well Driller) 

License No:.<J..g_!l .... R:t!l:.!l .... Q3.9.L Date .......... .9/2.8 ........... , 19 .. -

(USE ADDITIONAL SHEETS IF NECESSARY) 



--------\,1 
30 GEOLOGY AND GROUND WATER OF SEQUIM-DUNGENESS AREA 

Table 4. --Well Logs. --Continued 

Material 

Shot-hole 30/4W-1Ll 

rhicknessl 
(feet) 

Depth 
(feet) 

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altlwde 
about 1122 feet. 

Gravel---------------------------------------------1 80 80 

Shot-hole 30/4W-1L2 

Drilled for Standard 011 Co. of California by Geophysical Surveys, Inc. Altitude 
about 118 (?)feet. 

Sand and clay --------------------------------------
Boulders and gravel ---------------------------------

Shot-hole 30/4W-201 

60 
100 

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude 
about 63 feet. 

Clay (soli and silt) ---------------------------------
Gravel---------------------------------------------

-----------------
( Shot-hole 30/4W-2El 

/ Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. 

\ 

about 64 feet. · 

Clay (soli and slit)---------------------------------- 10 

' 
C
Grlaavewli-t_h_s_a_n_d--s·t-re_a_k_s----_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-

55 
Blue clay------------------------------------------ 15 

40 
'------'= 

5 
40 

Altitude 

Di.llled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude 
about 68 feet. 

Gravel---------------------------------------------1 

Clay ---------------------------------------------: 
55 
15 

55 
70 

---------
TABLE 4 

Material 

Shot-hole 30/4W-2M3 

I Thicknessj 
(feetl 

31 

Depth 
(feet) 

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude 
about 72 feet. 

Clay (soli and slit) --------------------------------- 7 
Gravel -------------------------------------------- 56 
Clay ---------------------------------------------- 72 

Shot-hole 30/4W-2N1 

7 
n3 

135 

Drilled for Standard 011 Co. of California by Geophysical Surveys, Inc. Altitude 
about 78 feet. 

Clay (soli and silt) --------------------------------- 6 
Gravel--------------------------------------------- 46 
Clay ---------------------------------------------- 68 

Well 30/4W-2P1 

R. J. Mantle. Altitude about 82 feet. Memory Jog of owner. 

Soli ----------------------------------------------~ 7 
Clay ---------------------------------------------- 1 
Very-fine gravel ------------------------------------ 1! 

DO 4 ft after pumping 50 gpm; rapid recovery; SWL 5.16 ft. 

Well 30/4W-8G1 

Wm. H. Burdick. Altitude about 140 feet. Drilled by Stoican, 1960. 

Fine, brown sandy clay------------------------------ 7 
Fine, brown sand and gravel ------------------------- 4 
Gravel with clay ------------------------------------ 4 5 
Blue, sticky clay ----------------------------------- 42 
Coarse, dark sand and gravel------------------------- 2 
Cemented sand ------------------------------------- 4 

SWL 59 ft. 

Shot-hole 30/4W-8M1 

6 
52 

120 

7 
8 
9! 

7 
11 
56 
98 

100 
104 

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude 
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I Flle O'lg1nal and FIAt Copy wllh 
D~partment ot Ecology WATER WELL REPORT 

STATE OF WASHINGTON 

Application No. 

31-4--35"~ 
Perm.lt No. . . . . . .............................. -

Second Copy - OWner'a Copy I Thl•d Copy- Drllle•'• Copy 

(1) OWNER: Name ...... :Eri.c .... Li.d..el-1-········-············- -·············-· Add'WI-A-:>.-? ... J ········1--'>·····"~·~---AR<:l-0"""'"'·· .. A.J. ... ,Ir..q.Q.Q.,<;n:. 

)} LOCATION OF WELL: county .•. <::.~~-~:1.:~-----·······---'···················i.fj_~~~s.~l~ .j.!:1,f, s.c.o.£ .. T .. 3{N., R . .?.f._.w.M I Bea.lng and dl•tance from •ectlon o• •ubdlvl•lon come' 

I 
I 
I 
I 
I 
I 

(3) PROPOSED USE: nom..ue ~dust•••• o Municipal 0 

lrrts:ation 0 Test Wety 0 other D 

( 4) TYPE OF WORK: own"''• numb"' of wen 
(11 more than one) .••• ··-···········-·-·-·-··---

New well (9-- Method: Dug 0 Bored 0 
Deepened 0 Cable D- Driven 0 
RecondJUoned 0 Rotary 0 Jetted 0 

Diameter of wen --··-·-··---· lnche$. 

Depth of completed welL-

(6) CONSTRUCTION DETAiLS: 

Casing installed:--·-·---" D!am. from -·-·- tt. to --- ft. 

Threaded 0 --.,.......-·· DWn. from ----- ft. \0 -·-.-- ft. 
Welded 0 --IP--" Dlam. frOm -o:/)1._ tt. to J3./L tt. 

Perforations: y., o No l!Y"' 
Type of perforator u.sed----------·-·----
SIZE of perforations - in. by ------- in. 

-··--------- perforations from ---- ft. to ---- tt. 
------ perforations from _ ft. to ---- ft. 

perforations from ft. to ft. 

Screens: Yea o No ~ 
Manufacturer'• Name---------·-------

I) Tn><---·-------- Model No ____ _ 

Dlam. ------ Slot slze ---- from -------- ft. to --- ft. 

Ola.m. ·-------··· Slot str.e ···--- from ----- fL to --- tL 

I 
I 
I 
I 
I 
I 

Gravel packed: Yes 0 No V Size of gravel: -----

Gravel placed from - . ft. to - ft. 

Surf:~e;:s:e:7n ~eal .. ~:_~---~~~~- __L<(_ __ tt. 
Did any strata contain unusable water? Yes 0 No 0 

Type of water? .... ------------- Depth of strata--·---
Method of seallng strata oft __ .. .. 

(7) PUMP: Manufaetmu's ~,.,..,m,.·-~-----=::... ------
TYPe: ··- H.P 

(8) WATER LEVELS: Land-surlace elevation I above mean sea level •... ~H..tt, 

StaUc level -----t'IJ.--3-------·_Jt· below top of well Date .. -ei::l..J - ;_y 
Artesian pressure ___________ Jbs. per square inch Date _____ _ 

Artesian water 1.! controlled bY----------·---------
(Cap, valve, etc.) 

(9) WELL TESTS: 
Was a pump test made? Yes 0 
Yield: galJmln. with 

Drawdown is amount water level is 
lowered below static level 

No 0 U yes. by whom? ___________ _ 

tt. drawdown after brs. 

Recovery data (time taken u zero when pump turned off) (water level 

: )fit~-;-~-f~_{_~_;_{_t_~~~=t~ 
Artf!'lian ftow .p.m. Dat<---------

I Temperatu.re of water _______ Was a chemical analysis made? Yes 0 No 0 

(10) WELL LOG: 
Fonnatlon: Describe bu col Of', charactu, size of material and structure an.e 
show thtcknus ot cr.quilers and the kfna. cr.nd tlature of the materlcr.l tn 'ead; 
stra.tum penetrated, wlth at lecr..st one entrv for each change of formation 

~TERIAL 

,v 
{/ 

rJ 1 rJ- '· ~1 _ 
(/ 
jJ ,_ u /() ""- ..-.. 

, II 
,_ A.IJ-7 err;~ .v 

n ,... r 1- r \1 r: " 

.JUL V ( 197s:l 

OEPAtHMENT OF Fr.nt n"" 
1lVtSf REGIONAl nf:r;~r 

-
FROM TO 

1/tll 

ncr 1/::Z...L 

1/J.../ 11'2£ 

Work start...Ma.J? .2.8._, Jo7Ji.. Compleled.Maydl , 10;J 

WELL DRILLER'S STATEMENT: 

This well was drilled under my jurisdiction and this report 
true to the best of my knowledge and belief. 

NAME .. --:r-~· .~~~ .. '~.f!. .. -~~!: ,f}f!;1~ .. D.:.~?.:_~il?-~ .... _ .. _,_ .............. _ 
(P n, • Jr corpo Uon) (Type or print) 

1652 arr t. Port Angeles 
Address.l_... ... - .. --.. _, ·-·- . , __ .... , ____ ,,_ .... , .. ___ ,!,._ 

:::t~":i--~=:::~,;~=:=::: 
{USE ADDITIONAL SHEETS IF NECESSARY) 



File Origin:~: and Fln;t Copy with 
Df'partment or Ecology 
St:cond Copy -·Owncr"s Copy 
Third Copy- Ddllcr·s Copy 

WATER WELL REPORT Appli<::4tion No. I 
31- f-- 55,vl· STATE OF WASHINGTON Permit No. . . . . ----- .......... ! . • 

_(1) OWNER:·-::::::J;,_~J-SMiilt ... qf-7:? Add"=N.. ,(}() OtMJI?.?!-;;:{;/ .. c!Jtl/l/1~/lliL 
)l LOCATION OF WELL: /J!IJ::..Irb.N .. If•qfi.Nf-:fl!.0"""11/...- ,t,~,..J:.CJ.;H\~ Sec . .3.?.~. T . .-.?./.N .. n ... ~-""'.11 
~eou-mg and distance rom section or subdiv1:.1on corner . c:;e .R 0 V ~ 

(3) PROPOSED USE: Dome.tic JJ Indw.tdal 0 Municipal 0 -"(l:.:O:.<):_:W=Ec=L::L=-.::L::O::c=G:.:: _______________ _ 
Irrigation 0 Test Wt;H 0 Other 0 Formatl~n: Describe bV colOf', chaf'aclef' .$ize oJ material and .structuTe, an 

show thtekne.ss of aqua/eTS and the kind and natuf'e of the matef'ial in eac 

(4) TYPE OF WORK: t.'wner·s number of well 
{if more than one).... ··-··············- ---------·-······· 

New well )'1 Method: Due 0 Bored 0 
Deepened 0 Cable 0 Driven 0 
Reconditioned 0 I}J/( Rotary Gil Jetted 0 

(5) DIMENSIONS: 
Drtlled ... ./.(d~ ............... ft. 

Diameter of well ....... 4.
7 
.. 

7 
...... inches. 

(6) 

Depth of completed welL .... a.O _____ ... ...ft. 

CONSTRUCTION DETAILS: 

Casing installed: ..... 4-~_ .. Dlam. trom _./,?_ ____ ft. to .14-JL ft. 

Threaded 0 
Welded (lii 

··--·-----" Diam. from ···-------- ft. to ------- ft. 

-------•• Dtam. from ·-------- ft. to ····-·----- ~t. 

Perforations: Yes 0 No til 
Type of perforator w.ed ...... ______ /2f!.I[,Y __ fJg_./._-£A_J:!.P ______ _ 
SIZE of perforations ----····---·-···- in. by ---------------·- ln . 
....... -----------···- perforations from --·-·-·-----····· ft. to -----·---- ft. 

··-------------·····-- perforations !rom --······----·-··-- ft. to ---····-···· ft. 

---·--····--·----·· perforations from -·-------·····----- ft. to ·-·······-----·-··· ft. 

Screens: Yes o. No ji t:J. ~AI /3~lltJI1t· 
Manufacturers Name---·-----~---------·-··------·· 
Type·--·----····---···-----·----··-·-··-· Model No .. ----·--·---
Diam_ ·-------·····-- Slot size -·-----····· from ................ ft. to -····--- ft. 

Diam. ----···-------· Slot size ······----- from ·····----··-· ft. to ·-·------·- fL 

Gravel packed: Yes 0 No 1l Size of gravel: ... ---··-···--·------·· 

Gravel placed from -- --·---···---·-···- ft. to -·--··-·-----··--·----- ft. 

Sur£:::.~.:.=~~ . .:7. ~eaL~/.ktJ?t7.4_~:~.~·-=~::==~:=~-~: 
Did any strata contain unusable water? Yes 0 No ~ 

Type of water?----····--------·- Depth of strata ....... ----·------·····---
Method of sealing strata olf------·-----········-----··--·····-·----··-··-------·-·--

(7) PUI\fP: Manufacturer's Na.Ine-----·········----···-·-----··--·----·-···-··----····· 

Type: ·-··-······---··-·-------·-------··-----·-··----·· H.P ---··-·--·---······ 

(8) W ATER
17 

LEVELS: ~:;•;::::~·.:~ey;!!:J~I?.~~¥..f¥.?J.n. 
Static level .. L!C. .. 1... ........... ----··--·-··ft. below top of well Date ........ :::.~h.:.79. 
Artesian pressure ···---···-·····-··----.lbs. per square inch Date ... ·-·------······-------·· 

Artesian water is controlled bY-······-····--·--·-----·-····---·-····-··-----···--
(Cap, valve, etc.) 

(9) WELL TESTS: 
Was a pump test made? Yes 0 
Yield: galJmin. with 

Drawdown ls amount water level is 
lowered below static level 
No 0 Il yes, by whom? ............... --------··-···---. 

ft. drawdown after hrs. 

' Date of test -··-··-----------1-----AJ/l Be-i-ler test ... c:P£" _____ gal./mln. w:tth_ .. ____ -ft. drawdown atter __ J .. ____ Jtrs. 

Artesian ftow .. -·------·~~------&.p.m. Date-. --·· 
Temperature o! water_."Y ....... _ Was a chemical analysis made? Yes 0 No JZ1 

st-ratum penet-rated, with at lea.$t one entrv JoT each chon"e of tonno.t" 

MATERIAL FROM TO 

0 -3 r l'u l'l F M L. ·~(c 1_/.._ ·-------+--'"----!--""'--.. 

~~~ It 

II lA' 

IY 7o:l 
I 

t7 ,. 

G'Jrcltl f" 1 J~ f ~ rJ ui'L· 
I I 

r:?lllum.f;a,.,FJ ( CktutOi· 
LJd.1a. n. .. .A~··-

J 

·-

7/J fl~ 

IJi'Jl '?:2. 

• ----------------------'~~-~~-~-~--~-------+------4-----·· ---------,-----'-----'--' --'-----'---1------l=l 
; . 

---------~--~:~;~-~.==1 
------~---~--------+------~--

Work •tarted._.,_:: ... P..$": , 10L£.. Completed __ b.::.,:!"J!!O ...... _ .... -. 191 
WELL DRILLER'S STATEMENT: 

This well was drilled under my jurisdiction and this repol 
true to the best of my knowledge and belief. 

NAME .S.kJt(illJ .... /)A..iU.t.N~ .. a. .. ..l..&!.?. .................. . 
(Person, firm, or corporation) (Type or prtnt)l 

Mdress.tf.!?J..:/.Jm!, .. .J.'-l .... ~U.t.Ot.. .. ~.::::.J'.YJf: . 

[Signed] . .U~.~--..Ce.rr~&M/J.. .. ~.'!/11. 
I? / 1 1i 'n (Well Drtller) 

flC6t!l',- lu..L If, 
License No ............... c .. 4ff?..f. ........... Date ....... ."::::ZZ .............. , 1!12 

C'/,..;~ 4uJ..I/rr>? tlt/~ 
(USE ADDITIONAL SHEETS IF NECESSARY) J 



•

File Original and First Copy with 
Dcpartrr.cnt of Ecology 
Second Copy- Owner's Copy 
Til.ird Copy- Driller's Copy 

WATER WELL REPORT Apphc;Hion No. 

STATE OF WASlUNGTON 

I (1) OWNER: Name Hal M. .CQYe:rd<l.l.e .................. Addm .. .Et •..... .3 •. J).QX .. 2.92.:::P .Sequim, .. J1..<J. .•.... 9.8.38 
~ , 1\LOCAT!ON OF WELL: county. Cla~_lam ......... .f?.>,.t:.I'.!.',./..J .. ~:/.4-R.r.(-"/A:t::.~, See.S'.Y ,.,.,~LN .. R ... Y::w:M. 

t-~ng and distance from sect10n or subd1vhaon corner {)}-. Ot-P...j, A I! u~ .j/..~r.<'l<- ~?"lr' C... fA t m 

I (3) PROPOSED USE: Domeslle lJ lndu."ial 0 Municipal 0 

Irrigation 0 Test Well 0 Other 0 

(10) WELL LOG: 
Formation: Describe! blf color, character, size of material and structure and 
show thickness of aquifers and the kind and ttatun o/ the material in 'each 
stratum penetrated, wtth at least one ent'll for each change of /ormation. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

(4) TYPE OF WORK: 37~~~~ ~~:nb~~el'--~~~~---·-···· ·················-·········· 
New well [J: Method: Dug 0 Bored 0 
Deepened 0 Cable m Driven 0 
Reconditioned 0 Rotary 0 .Jetted 0 

(5) DIMENSIONS: 
Drllled ... .J .. 2.8 ............... n. 

Diameter of well .. J? ... ______________ tnches. 

Depth of complded well .... 1..22 ______ -lt. 

(6) CONSTRUCTION DETAILS: 

Casing installed: ...... 6 ........ D!am. from ...... 0 ... ft. to !..1 . .8 ..... fl. 

Threaded 0 

Welded Qt 
············--·" Dlam, from . ·····--··---- ft. to ·----------- ft. 

................ " Dlam. from ····-·····----· ft. to ------- --· ft. 

Perforations: Yes 0 No IX 
Type of perforator used---------.......... ---······--··-· -·········-··------·····--------

SIZE of perforations -----------···· ln. by ············---------- in. 

........................ perforations from -·········-·········· ft. to ··--·-··············· ft. 

··--·······-------- perforations from ----------·--·--- ft. to -----·--···- ft. 

---------·-···-·· perforations from ·---······-····-·- ft. to .. --------·-- tt. 

Dlam. --------- Slot size ------- from ····--·--·· ft. to --·-·-- ft. 

Gravel packed: Yes 0 Nom Size of travel:-------------------· 

Gravel placed from ----··------------··- ft. to -----·---------····-- ft. 

Surface seal: Yes (X No o· ·.To what depth? __ 1.8 ____ ft. 

Material used In ,.a~B.ell.t.o.ni.t.e ..... & .... l'l.td.dle ___ Cl~~ 
Old any strata contain unusable water? Yes 0 No ~ 
Type of water?------···-------- Depth of strata------,--·---

Method of sealing strata off----------------------------------------·-------

(7) PUMP: Manufacturer's Nam•------------·----·---·----·-

Type: ---------------------------··· H.P --------------

Apvrox. 
(8) WATER LEVELS: ~:e~:~eS:~ei!~d~--- ----2_-90·--~.., 
Static level ________ 85 ___________ -ft. below top of well Date ... l __ ..£ ... ~11..1 
Artesian pressure __________ Jbs. per square Inch Date .. ---------·-

Arteslan water is controlled bY----------------------
(Cap, valve, etc.) 

(9) WELL TESTS: 
Was a pump lest made? Yes 0 
Yield: gal./mln. with 

Drawdown is amount water level is 
lowered below staUc level 
ll"' I:J: U yes, by whom?.. ________________ ............ . 

ft. drawdown aftH bu. 

MATERIAL FROM TO 

...sur.fac.tL.SO.L1...__1=----------+-~ n-1-_.?::..._ 
""nilv t>l"v 2 00 
~lav go -o~ _ 

Brown muddv ,.ravel 10 104 
Rrown e>F>mf!nted sand & rz 10L -118 

U7B 11t 120 
Cemented sand & ,.ravel 1 2< 122 

. .__ ..... 
.. 

" '"'"' 
JC.PAHIMWI Ut l:vULVuli 

SOUTHI'It!i I. K!:.tiUJ!iP.L: u; ;IGt! 
I 
1 

Work otarted ..12,?2J . 19J.7. Compl<!ed. 1.2/.2.8 .. • 19 7.1 
WELL DRILLER'S STATEMENT: 

This well was drilled under my jurisdiction and this report i.: 
true to the best of my knowledge and belief. 

NAME ..... S..1; .. 9JQ.;:l~L.J?.tl.~J~:n..g __ _(Jg __ ,_..._J:n..g ........................ . 
(Person. firm, or corporation) (Type or print) 

Address ... :P..: . .<l .. ! ..... !lg_;_ __ ~.!J..l... ...... S..~.9.1l.~.llll ... :lf!'l:.~.g., ..... 2.~}§.: 
'7 • dt;;;:;;, 

[Signed) .{/(1./ud.... U~ ........ f'.~.!?.t4.!l.l;l.'!; ____ Q_l!:7.3 .... 
My rl Hancock (Well Drill«) 

License No ....... Q.f.Q~ ....... - ............... Date ... ..l.?/?.S\ ............. , !9 .. T 

(USE ADDITIONAL SHEETS IF NECESSARY) 
S. f. No. 7356--0S-!Rev A·71] 
~c~·-:-:'J-?S 



File Onglll<ll OIO{l ~·n-:;1 Copy w!lll 
Dep:u·tment of Ecoto~n~ 
Second Cop)'- Owner's Copy 
Third Copy- Driller's Copy 

···-~.:~ring and distance Crom section or subdivi:;ion corner 

'(3) PROPOSED USE: Domestic ~dustriat 0 
Irrigation 0 Test Well 0 

Municipal 0 

Other 0 

(4) TYPE OF WORK· Owner's number of wei~ 
\C,C:C.#~ _New w.ell (if m~~e;:l:'i)~ ...... 0 ..... p;;;;~d-~-~ 

Deepened 0 Cable D( Driven 0 
Reconditioned 0 Rotary 0 J l!tted 0 

(5) DIMENSIONS: 
Drllled ....... fj.t ................ ft. 

Diameter of well ·····-----~---··:a··· inches. 
Depth of completed well .... - .. 5-l:r-=----···--·.ft. 

(6) CONSTRUCTION DETAILS: 

\ 
j 

(7) 

Casing installed:··-···-······---" Diam. from ------···--- ft. to ----·· ····-- ft. 
Threaded 0 .......... - ·• Diam. from ---------- ft. to -···--·-······· ft. 

Welded e.' ·····---~---" Dtam. from --~---·- ft. to .51..+. .. ft. 

Perforations: Ye~o 'pL 
Type of perforator wed·-·-···--·----···--·······--·-·--·····-···· .................... . 

SIZE of perforations ----·--·····-----·- in. by ----------··· ................ in. 

--------·-··--··- perforations from ------- ft. to -----·-·· -----···· ft. 
·--·-·····. ········- per:forations from ------------- ft. to ..... ····-········· .. ft. 
.. ___ ····----··-· perforations from ------------ ft. to ---- -------··--·· ft. 

Screens: Yes o No )X. 
Manufacturer's Name.·--------------------·······--···-··· 
Type--··------·-· Model No ________________ _ 

Diam. ---------- Slot size ------ frOm -------·- ft. to ------·-··- ft. 

Diam. ·-·- ...... Slot size .. from -- - ft. to ft. 

Gravel packed: Yes 0 No){ Size of gravel:--------------------·-··· 

Gravel placed from -··---------·-· ft. to -------------------- ft. 

Surface seal: Yes ~No 0 To what depth? ____ __Jj(k_ ft. 

~~~e:~~ ~:~n c5oe~~---~~~a ~a!;;-----~-~;~--7·--;;~--[j 
Type of waterL~lc...- Depth of strata ... ---~-o!.-------
Method of sealing strata off--------·--·-------------···········-·· 

• PUl\fP: Manufacturer's Name .. ~O....c....u .. ~.;~ . .(. ... ___________ _ 
Type: _o..._,._e.:_.....,,.__::;r,.t..s...< • ...._:lU H.P ... 3·-·---·· 

(8) WATER LEVELS: ~:~s:-::~e:.~:!~~--- ···----------------.tt. 
Static· level ....... JL.IJ. __________________ .ft. below top of well Date ... l'--\-l!)":'+<:...::t-
Artestan pressure --------------lbs. per square inch Date---·-·----············--

Artesian water 1s controlled by--------··--·-·--·-···----· 
(Cap, valve, etc.) 

• lowered below static leve~ 1 (9) WELL TESTS· riDrawdown 1s amount water Jev~b 

Was a pump t~t made? Yes No 0 U yes, by whom?.Vc.....,.. . 
Yield: 1 Q gal./min. with / D ft. drawdown after ~ · hrs . 

•. {l)() .. .. .. 

Recovery data (time taken as zero when pump turned off) (water level 
measured from well top to water level) 

-;~~:~;-~:;'.~~~~:~:~~:;~€;~E~~~~~·:·~·gu.·:·::: 
\ Date of test ... Od ..... l;:.-:,_19..<...~ ... 

·,::.hailer tesL ... ~..£/.. ___ gal./mln. with ____ J_O _ _tt_ drawdown after ___ / ___________ hrs. 

Artesian ftOW-----·---·------····-----8'-P.ln. Date·-·------------·-·--
Temperature of water _________ Was a chemlc.o.l analysis made? Yes 0 No tJ\ 

(10) WELL LOG: 
Formation: Describe bv coloY, character, size of -material and structure 0 
show thickness of aquifen and the kind and nature o/ the material in 'eo 
stratum penetrated, wtth at least one entrv /OT each change o/ /onnotio 

MATERIAL FROM TO 

--------.. ------------+-----1----

• ( .• -\. •. \ /- I. ' " - ...t\" _, 
T~·-tt-. A. .. -l- •• \ ~ .:r\· ~~ 

" '•" / L :=-J. -~ t. -\_~ 

{/ 

. --~ .. 

a I. 

I I J· 
), /.-:-

}-,"" ::37• 

Wo•k started.$.!j-l.:i .. J d , tob.:i._, O>mpleted ..... S.!.';/Jltc. .. , to.&i 

WE~ DRILLER:s STATEMENT: . . 1 
Th1s well was dnlled under my JUrtsdichon and this report : 

true to the best of my knowledge and belief. 

NAME ....... ~~\ .... ~~~ ... Au~J.J~ .................................... I 
(Person, firm. or··~-~\;OraUon) (Type or print) 

Address ... ,a.~~-tP.oc .. J£/J.-:!{ .... fih.t~ .. Lt~M. 
[Signed) ... f.J....(i/.9/..~ ... ~ ................................. . 

(Well Driller) 

License No.;?J,.J..7.P..'l.:::. .. fr.~J.:f/.. Date ... 2h.Y..! ..... !..~,2.. ..... , 19.1 
(USE ADDITIONAL SHEETS IF NECESSARY) 

s. F. No.?356-0S-(Rev. 4-71). 
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::: 1\JiLA~"\ iH'i_;,__.LL\l,.· L(j,\li'A.\). 
WATER WELL DRILLING 

P.O. BoJ 161 NC! 8E Rout~ 3, Rcn: 175 

Port Orchard, Wa~oL.. 

WELL LOG 

Sequlm, Wuh. ~2~ 
No ................ ./ ............ - ....... .. 

Date .... . O.e../:. ......... /..!?. .. ........................... , I 9.C..1.: 

Reconl by .f)uf..f.LJ ft: IUL ...... i: .. E/iE..O. .... 6:'1.1.t'""" 
Sou,ce .. .. fJN/)<'£ .. WL./-.t-........ : .................................. . 
Location: State of WASHINGTON 

0,~ • .;. .. t'./,//.l,a:7:r-~ .... :.:.: ... ::L: ... : ... :· ·· .. ::.:: .... :... ··· ': " 
- -··f. 

--~"'-···· -- -·- · .. '--- ·- :.-._·,;·.-.·~·.--~'-),,.f;~:"?-'· •• -.. ""--·::;~j~fg~~~"~~~:::~~-~~=:~~:~::·:·~ ~ ·'":,, ... :.. :~;, ;, 

. ___ ;. 

. --.. __ 
--·.· .. · . .-' · .. -.:-·:-: . 

~-: , ... 

.. -· . 
. . I,,.' • 

~· ,; ':·' . 

·~~ii:?f~f~i~~~f±~ 
. · ·; Method ofDrilling ... t."IP.r..t.t: ... ::::.::.o.:.:.:: ... Date.@d.:.:l.h::.c:.:.: ... ,l9.C::.; 

. · ~;,.-~:.:E.J?.., ... /.J"d'~ .. : ...... : .... :: .. o.:.:.~ .. ::.::.::. .. ::-:.~.~,:;:·K~::=.::.:~~:: ... ~ ..... ~.::, ... ::.::" 

:. ·~d ... :::~e:=:~::::=:~~::~r~t:~1;,~:~~~=:~::=:::=x::::i'; 
-. •-";.-,_.. 

. ... ·· 

- ._ ...... : .. = .. ··. ,_; __ .. :· .. , .. ~, 
MATEBLU. ·-- -··---- -·-.---·~. "''?• (feet)-.:·. __ .. ,- ... ·--·--~~ .. -.->::-.:-··=-

DOT 
(fed 

.. _·,.. . ::.'_.;:._--~~-'.·:-_._:_.~_; ___ : :::-~_~: ..... . :;-.. _·_ ::.-~ -: . :·:--.; .. : . :-

·-.· .. 

. -.. • . 

- ..... 

.. · .. ':.:.- .. 



Ftlc Ori~mOJI :~nd Fir.>t Copy wilh \\'A'l'E'R \\'E'LL RE'POI''l" ,\pj.Jikation ;>;o_ . I Department of Ecology \.. 
Second Copy - Owncr"s Copy 3 '0 - L /f H 
Third Copy- Drillcr·s Cop=----- STATE OF \VASlllNGTON 'AJR C 3 5"00 7 Permit No ........ ~ .. =--........... .. 
( 1) 0 WN ER: Name ... &.' .. . ;d ' . :fi~TCO<C./11'. .. ................ Add''"''~" r &.;::2.21:' A Z.<::1.Z.9 .... :?o..<:..z: ... 4't..£"'.':c.S:£ .. . 

(2) LOCATION OF WE L: County .... C .. ~-2:.<;.?.,..-:/;.~:L.... . ..... ?r....... S:.€ ... \0 .. N'F.\~ Sec./:5!. ... T~< .... N., R .. S:: ... W 

~earing and distance from section or $Ubdivisiotl corner ( .IJ/ 7-C.'£' ~-7 .. 5"_ .Y/?' 1 r- .£ 20'9;~" ) 

./(3) PROPOSED USE: Domestic ):l' Industrial 0 

Irrigation O Test Well 0 

Municipal 0 

Other 0 

(4) TYPE OF WORK• Owncr"s number O{ w.e11 
• (if more than one) ....... . 

New well )( Method: Dug 0 ······a~~-~d····f( 
Deepened 0 Cable 0 Driven 0 

Reconditioned 0 Rotary 0 Jetted 0 

(5) DIMENSIONS: 
Drllled ..... .2.3.S.. .......... ft. 

Diameter of well ........ 6------·-······ inches. 
Depth of completed well ... -~.f. ______ .!t. 

(6) CONSTRUCTION DETAILS: 

Casing installed: .. _ .. & ...... " D!am. f<om __ .Q_ .. ft. to _23.L ft. 

Threaded 0 

Welded.)( 

····---------·-'' Diam. from -····-··-·- ft. to ·-------·- ft. 

---6---·" Dlam. from --.0..-- ft. to --~L ft. 

Perforations: Yes 0 No)'( 

Type of perforator used.---···------·-····-··----------·------
SIZE of perforations ----·--·-------·-- in. by ---------·-·--·-- in. 

··-·------·-· perforations from ------------- ft. to ----------- ft. 

--------·-- perforations from ---····--------- ft. to -··--·------ ft. 

-·--------- perforations from ------------- ft. to ---------- ft. 

Screens: Yes o No )l( 
Manufacturer's Name .. ---·-··----------·---------· 
Type----··-------··-····--------- Mode~ No _________ _ 

Diam. ----- Slot size -··--- from -··---- ft. to --- ft. 

DJam. ········------ Slot size ····---·- from ----···--·· ft. to ····--·- ft. 

Gravel packed: Yes 0 No 0 Size of gravel: -·-·······--·-·-· 

Gravel placed from --------·····--··-·-· ft. to-···---·--- ft. 

Surface seal: Yes o No 0 To what depth? -·--····---- ft. 

Material used in seal ..... ·--······-····-·-·········-··-·---····-·····--····--···-
Did any strata contain unusable water? Yes.):!( No 0 

1/ ~~e of water?_. _ _SA_,e;-;L ___ Depth of __ strata __ L:/X---·· 
Method of sealing strata off .... -.2l.€1?..£t~.f.J.ACf-,i.3.z.....c:Z::.---· 

(7) 
7 

PUMP: Manufacturer·s Name---···-···--------··-··-··----

Type: -·--.Sk./3.1>'2~.44~---.... HP7f-".J-

(8) WATER LEVELS: Land-•urlace elevation 
above mean sea level .... ····-·-·----..ft. 

Static level _____ _/$;_~·-········-------ft. below top of well Date ... ~--:-.. ,?.3_~-~-
Artesian pressure -····-··-·········-·····-.lbs. per square inch Date·-··-·····----------

Artesian water is controlled by---·----------·-·--·-····--·--·-
(Cap. valve, etc.) 

(9) WELL TESTS· Drawdown is amount water level ts 
• lowered below static level • 1 

Was a pump test made? Yes)( No 0 II yes, by whom?~!!.i:-..lf..~J(.AP..Ul.~!=-
Yield: /h. gal./min. with /00 ft. drawdown after k:, brs. 

Date of test ----····----··----l---··--
Baller test. ____ .galJmln. wtth------....... ..ft. drawdown alter -·-·------.hrs. 

Artesian fiow _____ fTte'f.-1-···--·-ll-P.Jil. Date---·------------· 

(10) WELL LOG: 
Formatl~n: Describe bJI color, character, size of material and stf'Ucture, 
show th1ckness of aQU1/ers and the kind and nature of the material in e 
stratum penetrated, with at lca..st one ent711 tor each change ot tonnati< 

1-.IATERIAL 
FROM I TOI 

--~~~-~-~=-------··--------------t-~~~-4i-~biC~' 
~"-" 6o ' /r,/~ 

~<' ~ /J( 2_. /71 

AI .. ~ •• c A ' 2.51 '::z.. 

1\L vl IVl U 

DEPARTMENT DE ECfll OGY 
SOUTHVJF~T ~ 1 Mr'"'' 

, J9 .. b.b Completed .... - . .£- ;?._.:;l. ,191 
WELL DRILLER'S STATEMENT: 

this report This well was drilled under my jurisdiction and 
true to the best of my knowledge and belief. 

NAME ... ..£1z.&.{....., ... ~.d.'.6'.!{£.£.<-~ ......... -....... , .............. _l 
(Person, firm, or corporation) (Type or print) 

Address ..... ~;?M .. t..t!-:?. ............. , .. ,.,.,_,.,_.,.,.,_. __ ,., ......... -·----·--1 
[Signed] ......... ffq.-T._jj_'!.~.! .. ~ .. t±ifh.c__ ... , ............... .. 

License No ............ - ..... 7 .... -................ Date .......... ·--···········--·-···• 191 
~ if',.;:f"'<'""-'7' .7:'"\/FO, ~OA'( 

<UsE ADDITIONAL SHEETS IF NECESSARYz"<;' .C.e?"" By~ Ow.v~ 

.a-Y 4 .7JLU~--L 

Temperature of water_/r. -----·Was a chemlcnl analysis made? Yes~ No 0 
\..:~.:..0 

S. F. No. 7356--0S--(Rev. 4-71). 
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File OrH!IIl.tl :111<1 Fir~ I Copy w1th 
Ul·l):•rltnent u( E<'nlo~y 
Second Copy- Own(:r's Copy 
Th1rd C•IPY- Dnlkr's Copy 

WATER WELL REPORT 
STATE OF WASHINGTON -y ------:-- ------

_,1) OWNER: Name Address 

I 
I 
I 
I 
I 
I 
I 
IJ 
I 
I 
I 
I 
I 
I 

I 

(2) 
Be:"."!•~g ~"lnd distance (rom section or ~ubdiV:~!>ion corner 

(:1) PROPOSED USE: Domestic B-t:ndustrf31 0 Municipal 0 
Irrigation O Test Well 0 Other 0 

(4) TYPE OF \VORK: '-'wroer's number o! well 
(if rnore than one) .... 

New well ~ Method: Dug 0 Bored 0 

Deepened 0 Cable 0 Driven 0 
Reconditioned O Rotary g;._ Jetted O 

(5) DIMENSJQ.NS: Diameter of well ........ "'[

7 
..... inches. 

Drilled .... //..7 .............. Ct. Depth of completed well ....... ,t-4 ... ./.. ......... .1\. 

(6) CONSTRUCTION DETAILS: 

Casing installed: ................ " Oiam. from ...... ------·· ft. to ................ ft. 

Threaded 0 
Welded rJ-

........... ·· Diam. from ................ ft. to -···---·-···· ft. 

... G. ..... " mam. f<om .&./. ..... ft. to f.;;U:Z ft. 

Perforations: Yes 0 No ~ 
Type of perforator used.................... . ................................................. .. 

SIZE of perforations ............ - ................. in. by ............................ _ in. 
....... perforations from ................ - ..... ft. to ........................ ft. 

... perforations from ........................ ft. to __ ................... ft. 

.......... perforations from ....................... ft. to ... - .................. ft. 

Screens: Yes 0 No tfl--
Manufacturer's Nam~ ................................................ _ ................................... .. 
Type.... . ......................... - ...... Model No ........... ______ ... .. 

Dtam .... 

Diam .. 

Slot size 

.... Slot size 

Gravel packed: Yes o 
Gr<o\'ei plaCed from 

... . from ............... ft. to ................ ft. 

.. .... from ................ ft. to ---------- fL 

No r:J--size of gravel: ........... - .............. .. 

........... ft. to .................................... ft. 

Surf:;'.~.:.~,a~:.~e1~ ~~~~~,~~ :::~ = '~: 
Did any strata contain unusable water? Yes 0 No 0 
Type of water? .................................... Depth of strata ... _ .. ___ .............. .. 

Method of sealing strata off .......................................................................... .. 

(7) PUMP: Manufacturer's Name ........... . 

Type: ................................ ......... _ .................... H.P ....................... .. 

(8) WATER LEVELS: Land·surface elevation 

.,S~see.{. 

(10) WELL LOG: 
Formation: Describe b~ color, character. size of material and structure 
show thickness of aqui_lers and the kind and nature of the material tn 'e~~ 
stratum penetrated, wlth at lewt one entry for each change of formatio 

1 MATERIAL FROM TO 

__ Ji_c0-,/_ .f r'..l~ /? ----z-. ( 

~7 
' 

?.-7-t~r 
I 

-.3"4~d=-uJ~' ~..a ...... a-.d=:Jl-.--!
1 

'-=Qd---= §3it:J"J. 
' / 

I ~ Y"o ·/16 , 
{/ / ! 

/ VU II/ 

-- -=-
- :X:. ·-

q 

6_ above mean sea leveL. . . --·----·;----::._-}t. 

Static level .......... 5.. . .... ft. below top of well Date¥~-~~·---------~-,---.;=~-------f-----jf--
Artcsian pressure ..... .lbs. per square inch Date ............................... . 

Artesi3n water is controlled by ............ - ................................................ . 
{Cap, valve, etc.) 

(9) WELL TESTS: 
Was a pump test made? Yes 0 
Yield: gal./min. with 

Drawdown is amount water level is 
towered below static level 

No 0 If yes. by whom? ..... ' ........... . 
ft. drawdown after hrs. 

Recovery data {lirr.e taken as zero when pump turned off) (water level 
measured from well top to water level) 

Time Water Level I Time Wate< Level l Tlme Water Level . 

::::-·:·:··::·:- ·:_::··-=.·::-·:::_::-:r:·-:-:::::=.::: ·:::::::::::·:::::::·_:c:::::·::=.:: ::::::::::_:::::-_·::::: 

~~:''f5::~.;;;~~:-;,;{t.]Jl!.:~. d<awdown after4_Jus. 

ArteSlan fl.ow ......... -.-----------------------1-P.m. Date-----------------------
Temperature of water ................ Was a chemical analysis made? Yes 0 No 0 

5:· . 
~.-

.b 

r :mtffi 
Work stArte~ .. /,5_ t9.s;-.;5 Complet:.J.._-:-,.; 

WELL DRILLER'S STATEMENT: 

This well was drilled under my jurisdiction and this repo 
true to the best of my knowledge and belief. 

NAME /.,_o.__~./.k.~-------&-~ __ 1)~ _____ . _ 
(Person. firm, or corporation) (Ty;;_r print) 

:::,~J:tt.::~ A4 
License No .. . tJ...'i:. __ lf.. ___ 'Y_ _______ ··----- Date.yd:. ____ __ _ , 1 



File Origin., I ;Jnd F'lnt Cupy whh 
Ot·partmcnl or E<-ology WATER WELL REPORT 
Srcond Copy- Owncr"s Copy 
Third Cupy- Drllkr"s Copy STATE OF WASillNGTON 

----------· ----

(I) OWNER: Name ....... Ed. Crease 
. .,_) LOCATION OF WELL: county... . Cla!lam 
..... ring and dist3ncc (rom section or :.ubdivi~~~~~ ~·-orncr 

(3) PROPOSED USE: Domestic (1J Industrial 0 Municipal 0 

(4) TYPE OF WORK: 
New well 

Deepened 

Irrigation O Test Well 0 Other 0 

L'wncr·s number of well 
1 tr more than one) .... 

[l: Method: Dug 0 
Cable (X 0 

Reconditioned 0 Rotary 0 

Bored 0 
Driven 0 
Jetted 0 

(5) DIMENSIONS: 
Drllled .... Ll.7 ............... ft. 

Diameter of well ................ _6 ....... Inches. 

Depth of completed well ...... .1.1.6 ........... ...ft. 

(6) CONSTRUCTION DETAILS: 

Casing installed: ..... .6. ...... Diam. ''om _____ Q_r_ ',\· to ____ l_l__l ft. 

Thmded 0 .. ... .5. ... :· Dlam. f'om L0.9 .... 6ft. to ..... LLJ. ft. 

Welded !:J ···-········---" Dlam. from ····-··--·- ft. to -------···-··· ft. 

Perforations: Yes 0 No ~ 

Type of perforator used ..... ·····-·······················-····-·· ·····-·-········--·--·······--
SIZE of perforations ·········------------···· in. by ---···--··········------· in. 
..................... perforations from -·-·-·--·---·--- ft. to -······-····----······ ft. 

...................... perforations from -----·--··········-·· ft. to --·-·-······-·-·--· ft. 

····----··· ····-· perforations from ---····-··------ ft. to ---------·-······ ft. 

Screens: Yes 01 No 0 
Manufactu.e,·s Name ...... Jia:W:ar.d_ .. S.mi.th-------------·-·-
Type ... S.t.a.i);l.le.S.S .... .S_t~e.l_ Model No-------·---z------
Diam.5. .. 5/.&not size ....... L ___ from J .. lJ .... ft. to ___ lJ .. o. ft. 

) Dlam. ······--·-·- .. Slot size ····-······- from ·····-··--·· ft. to ··--··-····- ft. 

Gravel packed: Y~s 0 No IX Size of gravel:---·-···-··········---······ 

Gravel placed from ··-···------·------------ ft. to --·-···-··--··-·····-·····--· ft. 

Surface seal: Yes~ No 0 To what depth? ______ 1..8 _______ ft. 

Material used tn seal ..... Ben.t.oni.te ..... &. ... clay. .................. . 
Old any strata contain unusable water? Yes 0 No [J: 

Type of water?. ·······················-·-··-·· Depth of strata ...... ·-···-------········· 
Method of sealing strata off--·····---··-·-········--·-········-·····················---······--·--· 

(7) PUMP: Manufacturer·s Name .. ·-----·······--···-·············--······-------··············--·-··· 

Type: --·-···-· ---·········· ----····-··-·-·········--··-·-··-·······-·-··-·· H.P ------·-·····-······· 

(8) WATER LEVELS: Land-su,face elevation 
above mean sea level. .......... 

7 
.......... 

7 
.... ft. 

Static level ..... 87.... . ....... . .... ft. below top of well Date .... 8 ... 15 .. .7.8 
Artesian pr~ure ............................... Jbs. per square inch Date .............................. . 

Artesian water is controlled bY---··--·--·············-········-·········-········ ......... . 

(9) WELL TESTS: 

{Cap, valve, de.) 

Drawdown is amount water level Is 
lowered below static level 

Was a pump test made? Yes 0 No 0 If yes. by whom? ............................... . 

Yield: "-'"'"'e<./:_cme;ie;nc_-_:W>:_o.,th,__ ___ _,f-"t.c:de;'c:•c:wc:cd"'o-"w"'n'-a"'f'-'te;c'~----'h"'"'s. 

Recovery data (time taken as zero when pump turned of!) (water level 
measured from well top to water level) 

Time Water Lev<! I Time Water Leudl Time Wat<T Leu<! 

)::_--:·::::· :::::·:--:_:::·:-::: __ -r::-::_::·:::::: :_::::-::::::::::::::::r:::::::::::::: :_--:·:::·::·_--_--::::: 
Date of test ····----···--·········-···-··-···············-··-·· · 

Baller tm ..... 7-.......... gal.tmtn. wlth_ .... !Ul.Jn. drawdown atter _________ 3 ..... hrs. 

Arte-sian ftoW---··-·········--------····--···---·---1"-P.m. Date.·-··----------·--···-·-··-------·· 
Temperature of water ... -.4.9 .. Was a chemical analysis made? Yes 0 No I0 

Addm ....... Rt.. 6 , .. Box . ..202 .. 

(10) WELL LOG: I 
Formation: Describe by color, characteT, size of material and .structure an 
show thickness of aqutfe-rs and the kind and nature of the material in 'each 
stratum penetrated, with at lea.st one entr11 for rach change of fonnation. 

MATERIAL 

Cemented rocks & ~<ravel 1:>-l :>b. 
_Packed sandy clay- ?b. h-4. .. 
Sandy pea gravel & clay W/R 44 ~-5---
p eked sandv olav - 45- I c;5. 
Gray: fin.e~paoked sandy olav r:;i:;--17o--. 
Air pocket' 70 R.n---. 

' ""p~a"-o=ck,-e"'d~f~i""n:<-e'--s-a_n_d,_i v-o-, 1-1 ,.-, v---+-~p,r,----jf-.oL 01..'-----" 

Fine sandv clav w/11. 01 aa --
SandY & olav narti .-.1 ""' WIR oo • ;-t=:-
Gray clay 116 1 1 7 
-------------i-----i--

1 

-------------~---1-----

------------~-1----

--------+----!----- -1 
----------------+------~--~ 

------------I-IRr--~/;"--8 F i II [ II\ _ ___. 

• CLIJ -------· 
SFo n ~ ; 

"' " l!:ilR , :.'l 
VtPARTur.. - '· 

This well was drilled under my jurisdiction and this report i: 
true to the best of my knowledge and belief. I 
NAME. ____ :;'l_j;_gJ_p_;)JL.D.:r.llJ.i.ng_ ___ C_QA ..•..•• lnc .•... __________________ _ 

(Person, fl.rm, or corporation) (Type or print) 

Address _________ :j:'_._Q_, ____ ,!l_g_<>. .. J.9..L ..... S.e._q_u_i_m_, _____ W:a.sh. •.... 98J 
[SignedJ .. UaidA ... ~---------f'~-~J_Q,e.nt ____ Q47i 

Li~e:2No~~-~-=-~~----Q41;.7 ... :~::::•:_~~l-------8/22 ...... , 19---' 
(USE ADDITIONAL SHEETS IF NECESSARY) 

E(:V 050-1-20 
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File Ortj.!lnal and First Copy with 
Ot·p;ortlncnt of F:cnlORY WATER WELL REPORT 
Second Copy - Ownt·r's Copy 
ThLrd Copy- Driller's Cnpy STATE OF WASHINGTON Permit No. 

II) OWNER: Name.. J_qhn._ :Pi_lch 
) LOCATION OF WELL: county Clalla.m .... 

I 
~c:.••tn,:;_ and distanc_c _lr~m sect~on -~! sub~ivi_:.~o·~-~-~~ ncr 

Address . Rt. 6, B()J( )':)6 ::;equim, Wa. 9838~ 

- .";JJ ''• _st./_,,, Seo..L7 . T 30 N. R cj;.(, M 

30-4--t7P1-
(3) PROPOSED USE: Domestic m Indwtnal 0 Municipal 0 ,("1-'-0")-'W-'-E_L_:_::L:__L_O_c_G_: ______________ _ 

Irrigation 0 Test Wcli~..Q Other 0 

(4) TYPE OF WORK: ;,.'v.•r•cr's number of well 
t if rnorc th<m one 1. 

(5) 

(6) 

New well CX: Method: Dug 0 

Deepened 0 Cable (» 

Reconditioned 0 Rotary 0 

Bored 0 
Driven 0 

Jetted 0 

DIMENSIONS: 
o.-tlled . 70 

Diameter of well 

Depth of completed welt. 

... .J5. ..... inches. 

... [L .... 66 ... ·------~·-

GONSTRUCTION DETAILS: 

Casing installed: . 6 " Diam. ''om ..... 9 T.6q, to .5.g.; . .§ ~t. 
Threaded 0 ... 5 .... ·· Diam. from --~-- ... ft. to ----········- ft. 

Welded 0 .............. •• Diam. from . ........... ft. to ................ ft . 

Perforations: Yes o No :t:J 
Type of perforator used ...... . 

SIZE of perforations .... 

... perforations from 

.... . perforations from .. .. 

... ... perforations !rom ... . 
---

• 10. by 

......... ft. to 

. ft. to . 

tt. to . 

.......... in. 

........ ft . 

..... ft . 

.... ft. 

Formation: Describe b_!l color, chorac~er, size of materinl and st,.cturc, and 
show thickness ot aqu1_Jers and the ktnd and nalure of the moll'riol in each 
stratum penetrated, unth ct lecut one entrv /or each ch.on"e of Jormotion. 

MATERIAL 

Gravel sand & clav W ,B I 64 i 66 
Ebcky clay I 66 l 7Q_ 

I ! Back filled to 66 ft • & 
I r--set screen • 

i 
i 

i 

IJ Diam _:_:_:~S:::Io::_:'~'::.:;::'•:_:· _:_::_:'::'o::m_:·::·=:_:_·_':::'·::'::o_.::--·:::· ·::--·::--·::·--c.:_"· 

i 
l 

I 
I 
I 
I 
I 
I 

I 

Gravel packed: Yes 0 Nom Siz.e of cravel: 

Gr;-vel placed {rom . . ft. to . - ..... --· ft. 

Surface seal: y., !J: B"e'E. to"~J''l~ rt&'h~la .. .l8 ...... tt. · 
Material used in seal ....................................................... Y. ..................... . 
Did any strata contain unusable water? Yes 0 NolO 

Type of water?.... . ...................... Depth of strat.;. 

Method of sealing strata of! ... 

(7) PUMP: Manufacturer's Name 

Type:.----· . HP .... .................. . 

(8) WATER LEVELS: ~b~~;s~~;~es!~el:!~~--- -~tf.~-~t·t. 
Static level ... 3.8.-k,.. . .... ft. below top of well Date. 1./26/78 . 
Artesian pressure . ........ .lbs. per square Inch Date ........ 

(9) WELL TESTS: 
Was a pump test made? Yes 0 
Yield: gal./min. with 

Drawdown is amount water level Is 
lowered below static level 

No~ It yes. hy whom? .. 

ft. drawdown after hrs. 

I -----------------;----- --
1 . 

i 

-----------------+--~-~ 
' ~---

' ---------------+--·---
' ----------'----·-+--_j__ ----

1 I 
I 
l 
I 

Wo<k otarted... ...... l./20 ............ , lo .. .7.8. Completed ........... l/26 ........ 10 .. .1 
WELL DRILLER'S STATEMENT: 

This well was drilled under my jurisdiction and this report 
true to the best o! my knowledge and belief. 

NAME _§_1;()_:\.C:,:Il.J:l .. P..J::J))-_:\._l;lg ____ Q9 u .. Jt:J.C:.' _ 
(PeN:on, firm, or corporation) (Type or print) 

Add ress .......... :P .. o. Q_, __ ... fl.Q.~ .... LQJ. ........ $..~.9J\.:!ofll. ' ... .W?: .§h ·' .... 9. Cl 

[Slgned].u~ ..... ~ .......... :J?.~.§.i.4.El.!l.:t. .. 
Carl Rushton f ell Drillecl 

Ucense No ......... Q4.2.7................. Date .. J./?7 ................ , 19.7; 

(US!: ADDITIONAL SHEETS rF Nl:C!:SSARY) 



File Original and First Copy with 
Department of Ecology 
Second Copy- Owner's Copy 
Third Copy- Driller's Copy 

WATER WELL REPORT Applk•llon ;; ~- :.;:_ ~ i~ J 
STATE OF WASIUNGTON Permit No ........... ~ ...................... . 

(1) OWNER: Name ... Odie Pake_r 

f) LOCATION OF WELL: county ....... Q.J.?.Jl?.!U 
··~~··ing and distance from section or subdivision corner 

(3) PROPOSED USE: Domestic Xl lndus,.iol 0 Munlclpal O 
Irrigation O Test Well 0 Other O 

(4) TYPE OF WORK Owner's number or w~ll 
: (if mo<e than one) ...... . .L 

New well (J Method: Dug 0 

Deepened 0 Cable Gt 
Reconditioned 0 Rotary 0 

Bored 0 
Driven 0 

Jetted 0 

(5) DIMENSIONS: 
DrllleL ...... 3_1J.5. ..... -.. ft. 

Diameter of well ···-············6.4 ... inches. 
Depth of completed welL ...... 3 .... 5 ... _ .. .ft. 

(6) CONSTRUCTION DETAILS: 
Casing installed: _____ § __ .. Diam. from __ _Q ____ ft. to _3.45 ft . 

Threaded 0 

Welded~ 
.. --·--·· Diam. from --··-- ft. to ···--······- ft. 

•• Diam. from ------ ft. to ····-·- ft. 

Perforations: Yes Ql No 0 
Type of perforator used .. ----~----·-··M1JJ-_§ ... __ ......... 7 .... _ .. _ .. 
SIZE of {erforatlons _ __.l..,t_8 __ tn. by ---.1. .... .1.,~;.1!._ in. 

--~-~2b.- perloratlons from 2.09----- ft. to _2.1.2..-..... ft. 

---··-g== :::~:::: :;: ~~~-=-~ ::: :: =§~i=~ :: 
~ II II 2-g-g 2"?g 

Screens: 'IS' o No\ti 11 301 309 Manufacturer's Name_ ___ _:: ___ _ 

T>'oe-- ----- Model No _____ _ 

Dlam. --·--- Slot s1%e --- from ___ ..... ft. to --·-- ft. 

Dlam. ·-·---- Slot stz.e ... __ from --·---- ft. to -·-- ft. 

Gravel packed: Yes 0 No ~ Size of gravel: ................. ____ _ 

Gravel placed from --------- ft. to ----·-·-----· _ ft. 

Surface seal: Yes ex: No 0 To what d'&th? T .. JJl ____ ft. 

Material used In seaL.ll.en:l;_o.nl.tJ;t ______ Q ..... ~Y---------
Dld any strata contain unusable water? Yes 0 No IX 
Type of water?-- Depth of strata ........ ----.. ·---·· 

Method of sealing strata off .. ----·-····--·--.. --.. ··--·-·-·--.. -·-

(7) PUMP: Manufacturer's Name---·--·--··-···--···-·---·-··-·-·-

Type: . -··-·· H.P 

(8) WATER LEVELS: ~:;s;:;i:~e S::.ey:;t~e ... ....... 
7 
......... 

7 
. .ft. 

Static level ____ ..2.0.4. ..... --.--..ft. below top of well Date ... .2 __ 1.4. . .-19 
Artesian pressure --····-----··__..lbs. per square inch Date .... -······--"··----

Arteslan water ts controlled bY-·----·--·-·-·-----· .. ·----
(Cap, valve, etc.) 

(9) WELL TESTS: 
Was a pump test made? Yes 0 

Yield: gal./min. with 

Drawdown ts amount water level 1s 
lowered below static level 
Nom: If yes, by whom? ................... . 

ft. drawdown after hrs. 

Recovery data (Ume taken as zero When pwnp turned off) (water level 
measured !rom well top to water level) 

·--~-~:: ____ .:~~~~-~~-~--~--~~=:-... :~~-=-~~--L-~~=~---· ·-=~~:~-~:~.~ .. 
.,) :::::::::::=::: ::::::::::::::::::::::: ::::::::::=::: :::::::::::=::=::::::1::::::::::::::: :::::::::::::::::::::::: 

Date of test ___ ........ zo---·-
Bailer test.-5----. .gal./mln. with.JJ.Q.--ft. drawdown after_A _____ ..hn. 

Artesian floW---- ----'l . .p.m. Date_. _________ _ 

Temperature of water-·4'9· Was a chemical analysis made? Yes 0 No iJ 

This well was drilled under my jurisdiction and this report 
true to the best of my knowledge and belief. I 
NAME .... S.t.Ql.C.~.n ... Dr.illing .... C.o .•. ~ .... .Inc .. L .... _ ••..••••••••• 

(Person, ~. or corporation) (Type or print) 

Address ..... :P. •. Q .•..... ~ .. Q.;ll; __ L\i.1 ..... _S.e.Q.l.IJ.m •.... .W.<!.:>.h .•..... 9.t 
[Signed]. ~;,~{.d_L .. Lz.;;;;~-•m·" .. f'_fg_§_),_cJ._.~_g-~ ... .Q~~-
011 n t R.lsh ton 061 8 (Well Driller> 

License No ... J..QJ~ .... f.Jke .... 9.3.9J .. Date ......... 2L.1.5 ............. , 1 .. . 

(USE ADDITIONAL SHEETS IF NECESSARY) 

er::v oso-1-20 



I 



so- 4·-t7 £::C 
Flh: Orlg1nal and F1rst COP)' with 
Department of Ecology WATER WELL REPORT · Api-JIJCJottlon :'1'1. I 
Se:cond Copy -Owner's Copy 
TI\Jrd Copy- Driller's Copy STATE OF WASHINGTON Permit N..,-. 

----=---------'-----'-===-"----- _ __.::_:::_:::::__:c_::__.::__...::::.:c=::::..::_ 

(1) OWNER: Name. ~~r:r::f Toqi er AddmsJ'.l~ :? Bo:X: ?71:) _§('!9.~~DJ,, '•~<i!;;ll, 9§.}§.? 

j LOCATION OF WELL: county ..... G:l~_l),_l'll)l.................. ............... . ...... -5.•V.\,,5.W..\, s.c.I? ... T.:Y?.N .. R .. "f ... W.M. 

Be;.~rlng and dtst.ance from sec:tlon or subdivision corner 

(3) PROPOSED USE: Domestic: ~ndwtrial 0 

Irrigation O Test Well ~.0 

Municipal 0 

Other 0 

(4) TYPE OF WORK: own.,·s numb•• of well 
(If more than one) ... 

New well S.. Method: Dug 0 Bored 0 
Deepened 0 Cable (!-- Driven 0 
Reconditioned 0 Rotary 0 1etted 0 

(5) Diameter of well .......... {;. _______ lnc:hes. 

Depth of completed well .... ;J...f.L ......... .n.. 
DIMENSIONS: 
Drllled. ....•. ?.,.J..J_ ....... ft. 

(6) CONSTRUCTION DETAILS: 

Casing installed: .... . . .. " Diarn. from ...... ft. to ... ft. 

Threaded 0 ... 
7 

......... " Dtam. from .......... - ... ft. to ·--··------ tt. 
Welded 10- .. Ld.. ..... •• Diam. from ... '::"::" .. L .... ft. to . .2-:: .. l./ ... ft. 

Perforations: Yes o No ~ 
T~ ot perforator used ...... - ................................ _ ........................... - ...... .. 

SIZE of perforations ................................ in. by ............................... in. 

---------·--·-· perforations from ........................ ft. to ...................... ft. 
·------------- perforations from ______ ................ ft. to ....................... ft. 

-·- ....... perforations frOm ..................... ft. to -----------·-·-·- tt. 

Screens: Yes 0 No r:J---
)tanufacturer's Name .. _ .. _______ .. _ ............................... --.. ---------·--· 

Type------·----------------- Model No ....... ----------
Diam. ---- Slot size ...... - .... - from .............. ft. to ---------- tt. 
Dlam. ·-·--·-· Slot siz.e ........ - .. _ from ................ ft. to ·-·-·---- ft. 

Gravel packed: Yes 0 No [§--- Size of gravel: ........................... .. 

Gravel placed from _____ ......................... ft. to ........................... - ...... ft. 

Surf~a~e::s:e:e;n ~-~-~--?. .. 6~-~-1::~-~~-==--~~-~ 
Did any strata contain unus.able water? :;~~--()7" No 0 

Type ot water?----------·--·---------- Depth of strata. ...... _. ____ ., .. _ ......... 
Method of sealing strata of! ___________ , ............................... -------·------

(7) PUMP: Manulactu.-.,·, Name .. --·-························-·······----······-······ 

Type: ----·--·----··--·----·--·----------·-· HP --------------

(8) WATER LEVELS: Land-swtace elevation L. above mean sea level..~-........ _________ ft. 

Static level ........ / ... u.J!.. ........... -...... t.t. below top of well Date -- -~----
Artesian pressure -----..... _ ...... ..Jbs. per square Inch Da ................... - ........ .. 

Artesian water ts controlled by ........................ - .... - ......................... .. 
(Cap, valve, etc.) 

(9) WELL TESTS: 
Was a pump test made? Yes 0 

Yield: gal./min. with 

Drawdown t.s amount water level ls 
lowered below static level 

No 0 If yes, by whom? ....... 
ft. drawdown after hrs. 

Recovery data (Ume taken as uro when pump turned off) (water level 
measured frOm well top to water level) 

-:~:'~:·:=:: ::~":'•':=~:': ::~:':~:·=::: :~:"':'':::~v:•':1::~'~•.:::: :.~·:'':'::~v.·.'·: 
Date of test ---.. ·----------------.......... -/-

Bailer t~_ . ..gal./IJ\J.n. wttb_/CL ..... .ft. drawdown after_l .. Z.. __ Jln. 

Artesian ftow -----1'-P.m. Date----------------
Temperature of water ________ Wu a chemical analysts made? Ye-a 0 No 0 

(10) WELL LOG: 
Fonnallon: Describe b11 color, character .rize of material and •tntcture and 
show thickness of o.quiJcrs o.nd the kind and ho.ture of the mat.-rial in 'each 
•tratum pen-etrated, w1th o.t least one entrv for each changoe of fonn4Uo 

ru. 
f 

fl.. 

f 

v 
{ 

MATERIAL FROM TO 

J t'J 

. ' 
.'J'l ~--~ 

'h:- /~d 
/£1. 77'f 

Ll. I n .c-.A 

p ?.. It 
v 

nr_flr- .. 
--------ll>.f.\-Jl--ll1 t I V - I J 

1 ~~rt 

~n" ""c"' ur teo OGY 
'L~• FFICF 

Work otarteL--±ul:y: .;aO .. lo-18 .. Completed ... Jul-y:. -21j 

WELL DRILLER'S STATEMENT: 

,10.1 
This well was drilled under my jurisdiction and this reportl 

true to the best ot my knowledge and belief. 

Louie's Well Drimling 
NAME ................. (p-~;:;.;;~:··fu;;;:···;-·;;;;:po;;;iio~'i··········(·T;;p;;·;;~·j;rt;;ij .... 

1 Address.~-~-!-~---7::·--~: · .. -~~.: ..... ~?.:r:.~----~~-61'::~.! ... 
[Signed] ..... ~·'· ....... .. T e ·orlli~ ··············-··-····---········1 

0848 AU • 25 71 ·- :cens ... ~o·,.:·~·:··:~::····-······················· Da~ .................................. , 19 ... 1 
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~~~a~;:£~~~o~n£c~i~Copywith \VATER WELL H.EPORT A~~lt(·ottion No 
Second Copy - Owner's Copy '3 0 -- 4- - ;J_o _A· I 
Third Copy- Driller's Copy STATE OF WASI:llNGTON 
---------------- __ ----- ------------'-----'---=-=-:.:__.:___::_:__-:-______ Permit No. . . . . .. .. 

(1) OWNER: Name ....... . Paul Kessler Add,.., Rt .6 Box }}? ___ }\ $E)q1j_~lll. ___ \'I_<J,~J:l,91?J8: 
. )!) LOCATION OF WELL: county Clallam 
Be;.1·ing and distance rrom section or subdivi:.;ion corner 

(3) PROPOSED USE: nomeotic ~ndust<iat o Municipal 0 

frrlgatlon 0 Test We~~ 0 Other 0 

(4) TYPE OF WORK: 0wner"!i number o{ well 
1 H more than one 1 . . . . . ..................................... . 

(5) 

(6) 

New well t.Y'"" Method: Dug 0 Bored 0 

Deepened 0 Cable O Drlven 0 

Reconditioned 0 Rotary 19-- Jetted 0 

DIME~l9NS: Diameter of well ............. f:.z..
7 

..... inches. 

Drilled .. ~.,/.:--fr:r ... 5 ......... ft. Depth of completed welL . .t2..ir.! .. 5-·····-·..lt. 
CONSTRUCTION DETAILS: 

Casing installed: ............ '' Diam. from ............... ft. to ·······-···-- ft . 

Threaded 0 
Welded 0 

Perforations: 

................ ·· Dlazn. from ····-···------ ft. to --------··-- tt. 

.([J--1----" Dlam. from ~-- ft. to )._L,__£ ft. 
'I 

Yes 0 No f!L-
Type of perforator used ..... -------·-·-·······-·····---··--- ---------------··---·-·· 
SIZE of perforations .............................. in. by ·····-----------········--···· in . 

............. perforations from ----······-----·-· ft. to ····-·-------··--·· ft . 

........ perforations from ················-···-· ft. to ·--------··-······ ft. 
........................ perforations from ........... ---·-----· ft. to ---·····-····· ft. 

Screens: Yes o No~ 
Manufacturer's Nune ......... ---------·········-····-·----·---·-----------------····· 

Type .... --------------···----------------···--··--··-- Model NO---------···· 

(10) WELL LOG: 

Formati~n: Describe bJI: color, charac~er • .size o/ material and structure, an 
sh.ow thackness of aquafers ond the kand and nature of the material in eac 
str(ltum penetrated, W1th at lead one entrv /or eoch change of JonnoUo1 

J 
{/ 

(/ 

./ 
l'.n,._,..._ 

• 

:'),., -r:s 
Sr'l II) 

I I 'l ~oc_ 

:1. ,-, .,, 7 .)r. 

:;_ .FJ: i :fZ, 
Diam ................. Slot si:z:e ................ from ft. to ··----····· ft. I) Dlam ...... Slot si:z:e ····--·---- fro.n -----------·· ft. to ----- ft. 

JJ_,_j)., 
\ . 
~/./, :uo 

(/ 

I 
I 
I 
I 
I 
I 

Gravel packed: Yes 0 No rzy----- Si:z:e of gravel: ·-·-----·--····-·--··-·-· 

Gr•vel placed from ..... ······----·-···········-· ft. to -···--···-------···-···· ft. 

Did any strata contain unusable water? Yes 0 NoD 

Type of water? ................. ------·-····-- Depth of strata------------------··· 

Method of sealing strata off .... ---·-·-----··--·-····----·-·-------··-----·--· 

(7) PUMP: Manufacturer's ···-·- ------····· -·-·········-·· ---·-··-···· 

Type: ----~----··------------------------······--· H.P-------·--·-·-

(8) WATER LEVELS: ~~~;s~;~es!~et:!~~~--- _____ _ ___ .ft. 

Static level ·------~--~--5:.-------------ft. below top of well Oat~. -~2--=-7-7 
Artesian pressure ---------········--··-·--·.lbs. per square inch DatL~:!~----·······--

Arteslan water is controlled bY-----------------------------·-····--
(Cap, valve, etc.) 

(9) WELL TESTS: 
Was a pump test made? Yes 0 
Yield: gal./min. with 

Drawdown ls amount water level ts 
lowered below static level 
No 0 If yes, by whom? ..................... . 

ft. drawdown after hrs. 

Recovery data (Ume taken as uro when pwnp turned oft) (water level 
measured from well top to wate:r leve:l) 

•~:~-·~-·-::~ :·~:·-··~=~·:':-t::~,:~:·::::: :~·':'':::7:··--t:::~·~·~::: ::~~:~:·=~~·:':: BaU~;:~~-~ri-~~~~~;;;;~~~~--~;~:::/(j=~~~-- drawdown atter~±.-.hrs. 
Artesian ftow.---·--·-----·--·----r.p.m. Date-----------
Temperature of water ______ Was a ehenUcal analysts made? Yes 0 No 0 

·- :·-u~;nt·'~i OFFICE 
~·- -· 

Work started·-------·--·--·---····-- ., 19 79 July 2 
Completed.. ------· 

7 
-· lSI ...... 

WELL DRILLER'S STATEMENT: 

This well was drilled under my jurisdiction and this report 
true to the best of my knowledge and belief. 

Louie's Well Drilling 
NAME.·-·----··-·····------·-·---·-----··----··-·-·-------··--····-·····-·-·-··--·--·-·--·-····-·········-···· 

(Perso firm, or co ration) (Type or print) 

1652 Ba Ext. d. P t Angeles,'H. 
Address .. ·--·---·--··-·---- __ -------··---· -·---·-----··- _ -·--··-··----·--····------··--·····----· 

1 

[Signed] ................. ·····-----. . ... -··--· ... __ ----·-·-
ewell D er 

. 0848 Aug. 1-
I..icense No ............................................. Date ................................. , 19 ... _ 

I (USE ADDmONAL SHEETS IF NECESSARY) 



F11e Or1gtnal and F'1rsl Copy wtlh 
Of:partment of Ecology 
Second Copy - Owner"• Copy 
T11..1rd Copy- Drtllcr"s Copy 

(1) OWNER: Name 

J) LOCATION OF WELL: 

WATER WELL REPORT 
STATE OF WASIIINGTON 

Add res 

...,e01.rlna and d.ht.a.nce Crom aecUon or subdivh;lon corner 

Apvlh:wtlon ·"'ll. J 
30- 4--ir:z,f 

Pc:nnll No ......... . 

(3) PROPOSED USE: Domestic 11r"tndwtrial 0 Municipal 0 (lO)_:W::_::::E::L::L=--:L::.O.::....::G:.:: ________________ _ 
lrrla-atlon 0 Test Well 0 Other 0 

( 4) TYPE OF WORK: 3~~!;~ r:;:;:;,b~~e~'- .':"~ 1 -' ............ ·····-··· 

(5) 

New well a--' Method: Dut" 0 Bo·red 0 

Deepened 0 Cable ~Driven 0 
ReeondJUoned 0 Rotary O Jetted 0 

DIMENSIONS: 
Drtlled ..... JI.f.l,f.-........ tt. 

~ •I 
Diameter of well ......... U.. ..••......•.... Jnches. 

Depth ot completed weU ... - .. ./.!:f.~.!i.:._ .. Jt. 

(6) CONSTRUCTION DETAILS: 

Casing installed: ..... k .... -·· Dlam. from .:::::.! ft. to ..l.Y:H:: ft. 

Threaded 0 -·····----" Dtam. frOm . ft. to .. ft. 

Welded ar--- -·······---" Diam. from ft. to . .. : ........... ft. 

Perforations: v .. o No tr"" 
Type of perforator uaed------·-·-··· 

SIZE of perforations ----·-·····--·······-·· in. by .................... tn. 

-··-··-·····- perl'orat1ons trom --·-········-··-·· ft. to .... . .. fl. 

-··--······-····- perforations from ----·-··········· Ct. to ..... . .. ft. 

--·-········ pe.rloraUoos from --········-····· n. to .............. tt. 

Screens: Yes 0 No ~ 
Manutacturer's Name.--------·--··················------- ·················-···· 
T)rpe_____ Model No--······----·-············ 

Dlam. ---··-··-- Slot size ··------- from ··-···· ....... rt. to ·············-· fl. 

Dlam. ········-···-· Slot she ···---- from ft. to ············- ft. 

Gravel packed: Yes 0 No~ Size of gravel:....... ···········-····· 

Gravel placed trom --------- ft. to -···········-·············· ··-·· ft. 

Surf':.~e=:.:-:n ~N_:_~~·-~~~#::==~-~: 
Did any lrtrata contain unusable water? Yes 0 No 

Type ot water?----··--- Depth of strat..a .... ·-·············-·········· 
Method of eealln& strata ot1'----------···-·····-·----··········--·······-··--

(7) PU?dP: Manufacturer's Name--··-------·-·····-·······-------··------· 
'J'Ype: --· ···-····· H.P -·-·--·-·-·-···· 

(8) WATER LEVELS: ~:;s;:::;.es:~eJ:!~~~---B .. -···· _______ .ft. 

StaUc level ...... jfl/2 .. -·-··------tt. below top of well D•t• .. ·.~JI/ 
Artesian pressure ----·------lW. per aquare Inch Date .... ·-···· -··············-

Artesian water 1a controlled bY-----··········---··---··-··----·········-·· 
(Cap. valve, etc.) 

(9) WELL TESTS: 
Was a pwnp test made? Yes 0 
Yield: gal./mln. with 

Drawdown 1a amount water leveJ ts 
lowered· below static level 

No ~yes, by whomL 

tt. drawdown after hrs. 

I I • 

Work otarte~.3.12. 1&27. Completed~····"- ... , 11 
WELL D ER'S STATEMENT: V 

(USE ADDITIONAL SHEETS IF NECESSARY) 





I 
I 
I 



I 
At>plica!ian No. G-:~.:: ... 2./..Z II< Odgwol ond Fo~l Copy wolh \YATE'R \YE'LL REPORT .Jcpartment of F.cology 

•

Second Copy- Owner's Copy (', 
~~:d Cony- Dnlle,-, Copy LMil\:, \J~ STATE OF \V,\SillNGTON Pennil No. G..::! ,._ __ ;}1.?.!./...) 

) WNER: Nome .. .:J' .1'\ .. 5PE1'1 ( .. . - Add'~' Rr. /;1 Jlt)X.<f.dG. ... oc .... S,t;;:Ou'!.A! ..... tt/J;, CZ.£31:. 

I (2j LOCA 'I' JON OF WELL: · county ... Ct.Aht.!Yh .. -::. ... P..,~.RJ.lrJL .... af,_ 17!c. ..... -.5iU .\\ !J/W.. .. \\ se~ T J.il.:N n 5:'_tVw M 

Bc_~rin~ an_d distance from secti•ln or subdivb.ion corn"r :tJ /-/'5 cJ' ..5 r .;!.- P 9£1 / E, 4,...,. A/{..(/ ~ ~--s~/;i/7' -~ ... (.UYY 
C.~#t-•rt' -

Domestic ~ Industrlaf' 0 

Irrigation .D Test Well 0 

I (3) PROPOSED USE: 

( 4) TYPE OF \VORK: ~~~eci;~ t.~b~~e)~ -~~~~ _____ :t __ L_ ______________ _ 

Municipal 0 

Other 0 

I 
New well ~ Method: Dug 0 Bored 0 
Deepened 0 C.:lble J;Q • Driven 0 

RecondiUoned 0 Rotary'd Jetted D 
--------~====~~----~~~~~ I (5) DIMENSIONS: 

Drllled. .... ..J-.o_n_ 
Diameter of well ___ --..it? __ inches. 

Depth ol completed welL.-J.'tl ft. 

(6) CONSTRUCTION DETAlLS: · 
1 

I Casmg installed: _G - mam. from _Q_ tt. to fR!.. ::3/in. 

I 
I 

'Ib.readed 0 ---•· Diam. from -· -- tL to --- tt. 
Welded S) •• Dlam. from --- ft. to ---· ft. 

Perforations: y .. o No ~ 
Type of perforator used -------------
SIZE ot perforations --~-- in. by ------ ln. 

---- perforations from ---- ft. to -·--- ft. 
---- perforations from -----: ft. to ---- ft. 

perforations from ft. to ft. 

Screens: Yes o No M 

•
. ......,_ ' !:~acturer's Nam~-----------------

_..} ..... ,..... Model No-------

Diam. ---Slot size--- frOm----·- ft. to---- ft. 

Diam. --- Slot slt.e --- from ---- ft. to --- ft. 

I Gravel packed: y .. o No rX Size of gravel:------

\ Gravel placed from - ft. to - ft. 

I Surface seal: Yes gl' No,.Jdl To what depth? _,;;!...()_ ft. 
\ . Material wed 1n seaL_,U.Y-t.U->nt--/Y.t.t.v..L ____ _ 

\. 

Did any strata contain unusable lf.lter7 Yes 0 . No ~ 
Type of water? Depth of strata ______ _ 

II \l--~·~re~th~o~d~of~s~e~a~u~ng~s~tr~a~u~oR~:=:=:=:=:=:==:=::==:·=--::= 
\PUMP: Manu!act>=r's Nam<----------------·-
\ Type: H.P 

I 
I 
I 

WATER LEVELS: Land-surface elevatio~g. ......, 
above mean sea level .• 1 •• _"(J.)LJ-7si:....J.t. 

I _r.:-
-evet __ ~ ft. below top of well Date.--8j:z~Z1-
\ pres.sure lh . per square tn.ch Dala-------

\ 
Art~lan water ls controlled bY----;=::-:=:=-=:-;---

CCap. valve. etc.} 

\LL TESTS: 
\.test. made? Yes 0 L g__al./min. with 

Drawdown is amount water level b 
lowered below static level 

No t11 If yes. by whorri?-----·-----;-·:."" 
ft. d.rawdown after ·· hrs. 

l .,ecovery d.u., 1 ti:o.e taken as zero when pump turned of!) {water level 
measured !:·:..,r.l well top to water level} 

·~·_:·:- :~"·:·---~~":·:':1::;;:~:~~:::0~~=~·:·':·1·:~·~·::::: ::;·-~~~~~v.·-'_: 
D3te of k:s~ ··::::;--··---·---····---·--·-··-·----·-·· 

t aJler test ... -.:l..~ ... gal./mln. with .. .,:Z. ... _____ ft. drawdown atter---··----.h~-

rtesi3ll Oo• .. ············-·-;··o·-·······--·-··-··2'·P·m. Date ..... _ .. f)2!/j-.7L _______ _ 
cmpotratu~ olf v.· . ..,t~r .~f ...... \V3s ."1 chemlc.:ll analysis made? Yes 0 No~ 

, I .... 

(10) WELL LOG: 
Formation: Describe by_ color, character, .size of mt!teria1 and .structure, an< 
.show thickness of aqutJer.s and the kind and nature of the materia.! in eacl 
.stratum penetrated, tulth at le0$t one entry for each change of formation 

!>'A TERrAL FROM TO 

__......-::·-·· ---------
·- --

.llPo ~ """' 

1/ 
j-.f..J if 

/ \ 
L I 

_.-/ I 

., . -1.. N?c:: 

.... .-~ .. 
?,..: .lo -~-----

.-; 
.• ........ . 

WELL DR~'S STATEMENT: 

i 

v 
'..,! , 

.l._o 

This well was drilled under my jurisdiction aitd this report is 
true to the best ot my lmowledge and belief. 

NAME. ... ..S'T.a)._(',£J.-IJ. ____ £)_J_?j_.l,.jJb. .. G: ...... C~ .. -7Jli.C.. .......... ----
CPerson. linn, or corporation) (Type or print) 

Address ...... f?....0. .. /3,p..A___L_I,.._L_ __________ j__l[J,J..U..tfJ..-.W..!.>.~ .... 'lf~/J. 

[Signed) ... t/~h ... .4k24..-c,.__. .......... ~J. .. 
. (WeULlrlller) 

License No ... . .l?f:Z:J. .............. ;;.······ Date .. ht>/?i .. l.,. .... JL ..... I97S.: 



File Ociginal and Fl,;t Copy w;th WATER \"ELL REPORT Department o{ Ecology 'f 
Second Copy- Owner's Copy 
Third Copy- Driller's Copy STATE OF WASHINGTON 

--------------~~~~==~~---------
(1) OWNER: t<ame.Li'L~l/!/. t.t-!J&,.... ············--··-······· Add•es,/,3<:/.L'li..£ t£1.a.L6LVJ,CJ:Ja.[~ 
'j> LOCATION OF WELL: county ..• C'J<~../. .J.h.k· .............•. ·-·-·············-···· ...•......... $'. .W .... \<Slo) .... \< sec . .:Z~-- T1.0 .... N., R. ... y ... w.M 

dl t U bd" · 'on corner .t:3earing and on or su IVISI s ance rom sec 

(3) PROPOSED USE: Domestic l!ii( Indwtrial 0 Municipal 0 

Irrigation 0 Test Well 0 Other 0 

' 
Owner's number of wetf (4) TYPE OF WORK: ~if more than one) .... ............. -------····--

New well ~ Method: Dug 0 Bored 0 
Deepened 0 Cable )!!, Driven 0 

Reconditioned 0 Rotary 0 .letted 0 

Diameter of well ···---6.---·· inches. (5) DIMENSIONS: 
Drille<L.Y.,/_(._ __ .•. -~t. Depth of completed weli_-~..J}.J!.--1t. 

(6) CONSTRUCTION DETAILS: 
Casing installed: ....... 6.. ... 00 Dlam. from _Q_ ft. to !;.J)_J_ ft. 

Threaded 0 
____ •• Dlam.. Lrom __ ft. to ___ ft. 

Welded./2 ----'' Dlam. from ----- ft. to --- ft. 

Perforations: Yes 0 No[Y 

Type of perforator used-----

SIZE of perforations tn. by ln. 

----- perforations from ---- ft. to ft. 

----- perforations from ft. to - ft. 
_ perforations from - ft. to ft. 

Screens: Yes0 NoQ-" 
Manufacturer's Name-

Type Model No -
'· Dtam. ---- Slot size --- from --- ft. to --- ft. 

Dlrun. ····------- Slot size ---- from ---- ft. to --- f~ 

Gravel packed: Ye.O No9"" Size of gravel: ------
Gravel placed from - -·- ft. to ft. 

Surface seal: Yes B" No 0 To w~a(; d<plht __L!l_ __ ft. 

Material used tn seaL.-/l.G4_tc~,----'-· 
Dld any strata contain unusable water? Yes 0 No& 
Type ot water?--------- Depth of strata 
Method of sealing strata off - -

(7) PUMP: Manufacturer's Name 

Type' H.P 

(8) WATER LEVELS: Land-surface elevaUon H.~~ 
above mean sea level. . _ ~-

Static level ~-~'--~----------ft. below top of well Dal<-//.=/~i.c-
Artesian pressure ____________ ___.lbs. per square inch Dale-

Artesian water is controlled by 
(Cap, valve, etc.) 

Drawdown 1s amount water level is (9) WELL TESTS: lowered below staUc level 

Was a pump test made? Yes 0 No 0 If yes, by Whom?--------------
Yield: galJmin. with ft. drawdown after bn. 

.. .. .. .. 

.. 00 00 .. 
Recovery data (Ume taken· as zero when pump turned oft) (water level 

measured from well top to water level) 

.. ~ 
·iill-

Time Wate< Levell Tlm< WateT Level ~ Time Walet' Level 

-~::::~== :::::::::::::::::::::::· :::::::::=::: ::::::=::=:::::::::: ~=:::==~ :::::::::::=:::::::= 
Date Of ·~--····---------

Bailer test~-~~ .. gal./min. wtth....l5~. dJ::awdown after y hrs. 

Artesian flow _...p.m. Date 
Temperature of water_,'fll_ Wu a chemical ana.l)'sls madet Yes 0 No~ 

(10) WELL LOG: I 
Formation: Describe bY. color, character. rize oj material and structun an 
show thickness of aqut.fers and the kind and nature of the material in 'each 
St'l"atum penetrated, wtth at least one entru for .each ch.ange of Jonn.a.tion. . 

MATERIAL FROM TO 

Ea"':a__ft_~-· , ... /. (/J J "' --:~ .. -
APL"LL·n· ~· -LA .,~,J'i d/'''" "2:.~ 7/) 

13.tl1 C.c::d: -/,._/ -~H JI ~- Jl ,}. ?r> 5?.\ 
'h,,. <' .n I //. - lo '5i'r //.rl 
n .. ll f',· tJ• .!" .l / f.k _ ~.-Jr- /LS jqj:_ 

ln_.A <'' "·· J J .-~rc~" J.L) '-In /V:r -;q·7·-
I ih ~I. , .. ./. - -h- -':i'· /f] •J i. 
I fi,. ~}.!_.- L .I ... n •.. J, .. ~ ,. J 

(' ~! 0. (_. ~ ~ i-.1 /] t.F ~-' 
R ol/6 lj., _, J <;',' .• r. ... <J _, "" ... --:, 
111.- d!_ ~., I ,. ;;"y-

I~ '• .. I. d ,., •< ~- -1 ....... .,.., q 

"''' 
,, -t..-<1 .... .,--;-

fl. I. ,..[ 
- .'t~ 

,_ ;}1? YoS 
[l, .... ., 

"' .! 1-.J Vo,<;- '<."' 9 ·,, !. .I t- . . ~t' "-Ill vo 9 ""' n. /n,. ' I ~~ I (,, £1 I<. ,'77 
I ' I 

--
~;.... -. - . -
'·· --. - ·- -- . ·-~. 

-- -· :.} : -.>:~~--·--:..:..7-'7~ 
•. .!.c:-,.?;n ,.. . -

....... -~ ~ ., ,., -
~-;:,.~ 

. ; lJ 

\.. 
' 

r.·-,t -~ .- ~. - '- . ~I )! ,']J ". . 
'-.Jr.:f 

Work start«L..iC...::.LL , 19.2'.,, Compl•t<d../L- /./. ,.:z. 
WELL DRILLER'S STATEMENT: 

This well was drilled under my jurisdiction and this report i 
true to the best of my knowledge and belief. I 

0 ,.. ~ 

NAME ... $.f.f?.!-flr1!;;:lP:!:,;t'i¥ri,;;;~·-~~~-~~-prtnii----
Address ...• f.t.~ ... 8.0f..L(r..L ....... J.T.uL.d.L.t.d.!..~.k::.tJ 

[Signed] ... LJ~.-.. d2:#.~.<.JCI.~ .. {.6.!7:.~.~~/-~ 
f,v. //. · , (Well Driller) 

,~ ,..,, w,t .. y· 

License No ...... .:!?~-: ................... Date.../~:::3 .. _ ........... , 19 ... -

C';, .u) ~ ~ J'Jur.l: · ~¥sf' 
(USE ADDrriONAL SHEETS IF NECESSARY) 

ECY 050..1·20 



I ,\ppJh;_jtiOil .'!Ll 

3D -4-2.-3 Q.Lj-
·-----·Permit 'No . 

.(·"~or ~-:,·oJ,•~.v. \·\' .t\'1'1.!;1{. \V ~LL ltJ~FUltl' 
Copy-- Owners Copy-. 

c~- Uril~er's Cop~-~~-~f~~~'t::t-:---- STATE OF WASlllNGTON 

• 
1

/> OWNJID: Na~e_EJ_;~~-':Jv ~~.:,;~;~··C.C!~'L Add'";'J·_; ..... J·.u..~-····''·'~·-····'U.'.l . . Xt·,:;:J 
(2} LOCATION OF WE · County .... U::.:.IJ. ... ,: ... :: ... .l ... L_________ ... /:.~ .!'.1 .. -.: .... -: •.. .:..~----~~ S.£ -St Sec~:L:-2 .. T3 .. 0. ... N., R!/Jr./.w.M. 

and 

( ~sil!'ROPOSED USE: Domestic ~ Industrial 0 

Irrigation O 1.'cst Well 0 

Municipal 0 

Other 0 

I 
' 

I 
I 
I 

(4) TYPE OF WORK: ~f~~;~ ~~~b~~e)f--~~~~:-~ -----------------·-··· 
New well t!J Method: Dug 0 Bored 0 

Deepened 0 Cable ftJ. 
Reconditioned 0 Rotary 0 

. · .... 
··-~:-:·· 
:~-::~""; .· 

(5) DIMENSIONS: 
· · Drllled ...... S-.7--------ft-

Diameter of well -·······-··.&F .. inches. 
Depth of completed welL--~-~t. 

(6) CONSTRUCTION DETAILS: 

Casing installed: --·/r-·· Diam. from .{L. ___ ft. to .S..J?'ft. 
Threaded 0 -----•• Diam. from ---- ft. to --- ft . 

.:..~~-- < Welded }6 ----" Diam, from ----- ft. to fL 

Perforations: Yes o No ?A 
Type of perforator used----·----·----
SlZE of perforations -------- in, by ------- ln. 

-----·- perforations from -----·- ft. to ----- ft. 
---------- perforations from ------ ft. to ft. 

perforations !rom ft. to :ft. 

(10) WELL LOG: 





l e Origin;~) and First Copy with 
partn1cnt of Ecology 
cand Copy -Owner's Copy 

Third Copy- Driller's Copy 

WATER WELL REPORT 
STATE OF WASIIINGTON 

,;~--+K I 
f}..Jj ..-if Applicatto/1 No 

~ 
Permit No. 

W.M 

) PROPOSED USE: Domo,.ic o---fndustdal 0 Municipal 0 o_(l::0:!)0_:W:.:_:E::L::=L:_:::L::O::_::G:_::_:-_"-:----:-----:-----:----------
Irrig.ation O Test Well 0 Other 0 Formation: Describe by color, chamcter, size ot material and structure and 

show thickness of aquifers and the kind and natun~ oj the m.ateriaL in 'each 

I 
I 
I 

·~ 
I 

TYPE OF "WORK: Owner's number of well 
( tf rnore..J.ll.an one) ....... . 

New well IJY' Method: Dug 0 Bored 0 

Deepened 0 Cable ~riven 0 

Reconditioned 0 Rotary 0 Jetted 0 

DIMENSIQNS: / Diameter of well ........ _ ... ~-------- )nches. 

Drilled..-.. --~--7---~it. Depth of completed well ... ~-~--!f!-···-..l.t. 

~~.~!T:~~~~'~-Z~::~="om __ _o __ "- tod7~ 
Threaded 0 ............ Diam. from ............... ft. to ................ ft. 

Welded 9"" ........ -····" Diam. from ·-············· ft. to .. --···---- ft. 

Perforations: Yes 0 No ~ 
Type of perlorator used .................................................... ········-·············· 
SIZE of perforations ···········--···-········ .. in. by ............................... in. 

··-·····-·--········ perforations from ················--···· ft. to ..... ··- ............. ft. 

----···------ perlorations from ··-···· ............... ft. to - ................... ft. 

-·-----····- perforations from ····················-·· ft. to -··············-······ ft. 

Sere=~:;~;~~----4tsdLf-L _____________ _ 
TypeS/iflL1\Llc.<:i.$ .... L1l_{;],-';,od<l .Jto------'>"'7/-;.------
otam. ~v:z--- Slot size ······-····-·· from ~7-r::J..a.. ~~-- ft. 
Dlam. -··-· . Slot $ize ................ from -··········-- ft. to ·····-··----- ft. 

Gravel packed: Yes 0 No ~ze of gravel: ·····-········-····-····· 

Gravel placed from --·-····-·--················- ft. to ---·-··············--····-·· ft. 

S~ace seal: Yes ~ 0 To what de~? __ (..<f:.. ...... ;-z ft. 
Mat<rlal us<d In seoJ __ c_~_r.a:. __ --f_ _______ .t:Xa::d::CJ_h.J.rt. __ 

Did any strata contain unusable water? Yes 0 No~ 

I Type o:t water?-----·-······--·-·-·-·· Depth of strata·-·········---··--·-····· 

, _________ .. ~~~od~~o~f~··~·=lln<==~M~··=u~o=ff=-----_---_---=--=---=---=--~---=-=-----=---=-==-·-==--------·---=--=---=--=--=--

1
(7) PUI\IP: Manufacturer's Name ... ---·······-····--···-········-··-----·····-········· 

-- Type:------------------------------ HP---------------

(8) WATER LE_Y~LS: ~~;s~r::~es~~!!~~~--- ·x···-··-·;·-·1tt. 

f
tattc level _____ ft?_/ ____ .......tt. below top of well Date././/..ey--P\.2.... 

Artesian pressure -·--····---·lbs. per square inch Date ... ·-··-·--···············
Artes1an water l..s controlled by·-·········--··--·--·-···-·--·········· ··--·· 

(Cap, valve, etc.) 

1(9) WELL TESTS: 
Was a pump tm ma<!e? Yes 0 
Yield: gal./mln. with 

Drawdown ts amount water level Is 
lowered below static level 

No 0 If yes, by whom? ................................. . 
ft. drawdown after hrs. 

stratum penetrated, with at le(Ut one entry for each change of formation. 

MATERIAL FROM 

! 

TO 

/ 
/;:>' 

Wo•k starte<-J1J-1b.f ~~IL7Scomplel<d--_}'Jl_F/Jf_<XJ.,•'7£ 
WELL DRILLER'S STATEMENT: .. .. .. .. 

I 
This well was drilled under my jurisdiction and this report is 

·• •· .. " true to the best of my knowledge and belief. 

Recovery data (time taken as zero when pump turned off) (water level t0. {.h · 
measured from well top to water level) A1J}_ ~,.. Jf ~~~ 7V> 'I'{ _,-_, 

Time Watu Leuel ~ Time Water Leuel I Time Water Leuel NAME. --- - - ---- -- ___ B>Ct_ -~---- - - - - ____ ----t-J.':_'-f_lJ __ (.t!/.tJ.. •.. +d-'J I (Person. finn. a• co nUon) (Type o• ll"\<t{l 

•

1 J~~:~:~~::~:::::::=::=::~~:::::~:~j~::::::: ::::::::::::::: ::::::::::::::::::::_ A~dress,tf:JO--;~---~-;--fic~~fU/._f?.$.-t'.t~ 
so11er ,..._:3'l2 __ goJJmtn_ :..J.Lr;;V._tt_ d.awdm att«-----------------h"- [S>gned] .. /J./~-----Wn~~--------------
Artes!an oow _____________ _g_p_m_ oat<--f-!-l.i±.l!f---;):"i}. _______ ..,-, -

5 
;;_J l/h p.-

7
_s: 

Temperature of water---·· Was a chemical analysts made? Yes 0 No 0""' License No ....... Q .............. ·F··············· Date .. £...1--l··.lt:?f-··'J.A., 19 . ./-·-· 

I 
S. F. No. 1'lSG-05-{Rev. <4-71). 

(USE ADDITIONAL SHEETS IF NECESSARY) 
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···~~..._ . ...__.,.,_. ,., ..... I WATER WELL DRILLII'G 

N<: 375 
Sequim, Wuh. 3i~~!l!l&2 

No:--- .... ../ .... 

P.O. Box J 61 

I 

·-•'.'" ·-·-.. : 

• 

·. ·· . . -- --·-:_-_._-;_. _, __ ---- : ---- .. ~; --- ,_ .. I 
.. · ,. - · ·- _ ,._, ·c ,:;:;_',~< •. -... _·•-,· •_,_,_-_ •. ·_._·_",·:.._::_,''-_.·.z_·.~_"'.·.·-~_;..0; ·_· __ -.• -.·-:-: .;. ::>+._!··.-.--;'-- . --.-·.-.- •..... · - __:: -

·-.·-,·,'---.·~·-._--~_,--'_.·_.-:_·: . ' . ',.-, ~ , ... :.~----~ :··· . ...:· ., ... - ....... . --~_.,.._ .. _1,._ .-. ---.-.. : .• -,._ --------~~---·.··.·--_-.·_.--:·::-_::.-··- .·• -~-- - !· . ..... ~ .. , ••• : . .-.;- ·.-. . - ·--::_~~~:--·.,\<.':~ ~--_=--~------.--··,: -. ... ~:. ·--:.· . · . .-;-.-.·.; ... . .... _: -~- -,_. ·-.-~: .· •. 

I 
-.· .. ·, 



I 
I 

F•k' o, i~·m.-.1 :~ml F1r~l Cupy with 
Drl)arl••~·~nl ,,f Ecolo,::y 
Second Copy -Owner's Copy 
Third C•'ll.V- Driller's Copy 

WATER WELL REPORT ApJJii..:e~l!On No. 

STATE OF WASIDNGTON Permit No. 

(1)-~\~~ER; :::~g_,(J~- txoq:f::,___ _ ________ Add,ess}_ll U) • .Retl, ~·e,u..:.,_ UJh. 

1
)(2} LOCATION OF WELL: county <!_..h.o..-lb.~ mmm-- __ "'?.?.\~ -~0;\)-\< Sec_mJ~1T.30N. ~,5~~.:. 

R~ ... -'ng a"!d d1stance from section or subdlvl:.lon corner ~ 0 - 3- /9 p 7 

(3) PROPOSED USE: nomest•c ~d..,tnal o Muntc•pal o (10) WELL LOG: -

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
tl 
I 

Irrigation 0 Test Well' ... O Other 0 

Owner's number o{ well , 
(if more than one).... ····-········-------·-············ (4} TYPE OF WORK: 

(5} 

(6) 

New well ~ Method: Dug . 0 /Bored . 0 
Deepened D · Cable 9' . Driven 0 

Reconditioned 0 Rotary 0 Jetted 0 

DIMENSIONJ: 
Drtlled ......... ~.- .......... ft. Diameter of :w_:eii •••.•... ___ (P.'~·r······ inches. 

Depth of compl~ted w"ell ...... ~f?--~.1t. 

Threaded 0 
Welded a-' 

-----r-" D!~. f.-om . .., ...... [ ft. to ------- ft. 
__ .. __ ..,:)._ •• Dlam. from 1!'!'\-.Q. -- ft. to ~();! ft.· 

Perforations: Yes~ No 0....: - -,. . ·:_ - i J 
Type of perforator us¢-{ti, __ ){C:..j2.<V::..£cc:Q,'t:_'l ____ :~ __ : __ _ 
SIZE of perforauons&.L.JCl..!Z./:~: ... in. by --------------- ln. 

·-------············- perforations from ··--···----··--··---- ft. to ,..------:..__-:-···· ft. 

····---······---····- perforations from ---·---··-----· ft. to ------·-- ft. 
·····-·······-·-----· perforations from -·--·-··-·------ft. to _-_· ------- ft. 

Screens: Yes 0 No iY"" 
Manufacturer's Name _____________________ ._.------
'I'ype____________________________________ Model No-----:----·----

Diam. ····-······-- Slot size ---···-· from ···-----·-···· ft. to -········:-- ft. 

Dlam. ----------- Slot size ·····--·-- from .. ------··---· ft. to ····------ fL 

Gravel packed: Yes 0 No Q"""' Size of gravel:----···--·-·· 

Gr-.vel placed from ···········-··········-······- ft. to ··········-···-·--·-······-·· ft. 

surf':a~e:.~;:;e;n ~12~~nlt~.=:=:~==~--~~ 
Did any strata contain unusable water? Yes 0 No 0 
Type of water?---··-····-·-·-·-·--- Depth of strata ... ------·-----·-··· 
Method of sealing strata off .......................... _________ ·---· -·--···· __ 

(7) PUMP: Manufacturer's Name--··-·····----------~-:-···---···------··-···-···-··-_-
Type: ·····-·····----···-··--···--------·-···-·--··-··"······ H.P ----···-····-····· . 

(8} WATER LEVELS: Land-•urface elevation 

I 
I above mean sea level. . . . .,t······--ra.ft. 

Static level ........... ····---~---··-------ft. below top of weU ·Date. IV.\(!{_ ·······--
Artesian pressure ---------------·-.lbs. per square Inch Date .... ..: ________ ........ 

Artesian water is controlled by----·-··------·-·-·-···------···--·------· 
(Cap, valve, etc.) 

(9} WELL TESTS: 
Was a pump test made? Yes 0 
Yield: gal./min. with 

Drawdown t.s amount water level ls 
lowered below static level 

No 0 If yes, by whom?.. ...... -
ft. drawdown after. · 

-.. hrs. 

Recovery data (time taken as zero When pump .turned off) (water level 
measured from well top to water level) 

:~.~~~~~fi:~:~:="~ 
Artesian ftow ··----&.p.m. Date .... U..\.k ---
Temperature of water-----· Was a chemical analysis made? Yes 0 No 0 

Formation: Describe b~ color, character, size Ot material and structure and 
show thiclcnes.s of aqin.Jers and the kind and nature of the material in 'each 
stratu-m penetrated, wdh at least on,e entri,l tor each change of jonnation. 

MATERIAL FROM TO 

e.l...<-'j tl, rn , "'f ~ 1 i l.r. 1 

c b<Llj ·~,._u,t.L.J.___,¥~== LO±rq• 
c GIU P,rouu7 · ~L ~-=~or Ire;~.--
<' h.<LL< F-.1"nu1tl _a I "' .() CV, 

I v 
<::.r- ,t (:4 A A --;;- :-;::pJ 

Q . 

..r. -· 
::: :_. 

~ 

:z 
:;-. ·.;. ~ 
z -~ 

= ;!:'! 

--

Work started 

WELL DRILLER'S STATEMENT: 

I 'tel 
I 'in -::> oj 

i---
··~ ,,1 i 
\, ' !_ 

' 

·""1 
·. 

This well was drilled under my jurisdiction and this report : 
true to the ~est of my knowlEtdge and belief. 

NAMEfli~t .. W.tJ.I..\:~$ .... J)v.1 .. 1.1.~ ..................... .. 
(Person, ftnn, or corporation) (~e or print) 

Address.~.J..-~.1..._$g~_U..~.;~-~dc.~~-M.~ 
[Signed].ff~-!L/~ ................ . 

. (Well Drlller) 

License No ....... S..iMf.: ..................... Date ... J11.M .. J-~---· 19-~ 
(USE ADDITIONAL SHEETS IF NECESSARY) 



File Original and First Copy with 
Oepe.r1ment ol Ecology WATER WELL REPORT s .. " c ... "£2.3o Coo I 
Second Copy-Ownefe. Copy 
Third Copy-Driller's Copy STATE OF WASHINGYON 

( 1) 

(2) 

(2a} 

(3) 

(4) 

(5) 

(6) 

:) 

(7) 

(8) 

(9) 

{'!l ...., 

OWNER: Ntome 

LOCATION OF WELL : County • 
STJ;EET ADODAESS OF WEL~ (or JK.e.rest eddrns) 

PROPOSED USE: ~!'ome~lic Industrial o·' Municipal 0 
0 lmgat•on 
0 OeWater Test Well 0 Other 0 

TYPE OF WORK: qwner's number or well 
(1\ more than one) 

Abandoned 0 New well t:rt.Aethod: Dug 0 Bored 0 
Deepened 0 Cable .8--- Driven 0 
Reconditioned 0 Rotary Jened 0 

DIMENSIONS: Diameter of well t, 
Inches. 

Drilled /?.../_) feet. Depth of completed well ~0. ft. 

CONSTRUCTION DETAILS: 

Casing Ina tailed: . Diem. from ft. to H. 
Welded lfl-- ~ Oiam.trom e>l ft. to t.o ft. 
Liner Installed 0 
Threaded 0 Oiam. from ft. to ft. 

Perforations: YeaU Not:t-

Type of perforatOf used 

SlZE of perforations ln. by ... 
perforation& from ft. to ft. 

perforations from ft. to ft. 

perfOfalions from ft.IO ft. 

Screens: vaaU Nol!d-

Manufacturer's Name 

Type Model No 

Diam Slot aize """' ft. to "· 
Diem Slot alze om ft. to ft. 

Gravel packed: Yea U No~eofuravel 
Gravel placed from ft. to "· 
Surface seal: Yeae-- NoD Awhatdep:rn._ 

IV ft. 

Material used In aeat "~ 
Did any strata contain ~o~nuaeble water? v •• D NoD 
Type of water? pthOf strat 

Method or aeallng atra.ta off 

PUMP: Man~o~tacturer'a Name 

Type: HP 

WATER LEVELS: Land-aurface elevation 
I ft above mean sea level 

Static level a $::: ft. below top otwell Date s=;:,. /I£..... I~ 
Artealan preasure lbs. per square inch Dat:l'_ "/_ v 

1 

Artesian water Ia controlled by 
{Cap. vahoe. •te.n 

WELL TESTS: Drawdo ia amct water level is towered below atatle ktYel 

Waaapumptestmade? Yea No If yea, by whom? 

Yield: gal.! min. with fl. drawdown after ...... 
.. .. .. .. .. .. .. .. 

Recovt'lry data (lime taken a a zero when pump turned off) (water level measured 
h'om well top to watM lever) 
r- w.,.,L..,... r- w.t.,Lew~ - W•t•L ...... 

Oa.teotteat 

Bai1Mie~'5 gal./min. wit@ ft.dtawdown altec25: lore. 

Alr1eat gal./ min. with stem eet at ft. tor ""· 
Artealen now g.p.m. Oat• 

Temperature of water __ Waa a chemical analyaia made? YeaO NoD 
ECY050·1-20 (10i81l ·1329-

' . "-Sec T .,R ' =so - 3 -Jq6 7 

(10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION 

Formation: Dee.eribe by color, character. aize or material and atrvct~o~re. and ah 
thickneas of •quifers end the kind and nature of the material in each stratum penetrated 
wUh atleaat one entry for each change of lnlorma1ion. 

MA'JRIAL FROM TO 

:r:-./) S(A. .-1 t? ."5 ., 
/J 

f_J.., A f/J,j,.... A Xl !~ 1/q 
• A 

. r. dl A/ ..4_ .....,,.,. 
A J!'.. L "· .... IIIJ I~G. 

A 
, 

1:2... r, II .J/_,. J _,.... G'.,/_ "'"';"') 
~ 

A 

c_· .,./'/. .I u J( }/C.<..-. /...£, /_ A .:i "'i I~ '-f-
'J! V' 

alA ~ 
p h_..r.r-<, ~q go I _l7 r 

I 
·-· ! I 

I 
I 

I ' 

' 

I 
I 
I 

,--/ _, 
~ - I 

Worlularted V/ I..J/ ?-'/,10. Comoleted }/ "'I If 7,. I I ' / / 
WELL CONSTRUCTOR CERTIFICATION: 

I constructed and/or accept responsibility for construction of this well. 
and its compliance with all Washington well construction standards • 
Materials used and the information reported above are true to my best 
knowledge and

1
belief. ... 

I 
I 

NAMEJ..o. C/.1..1""~
1 

() )p LL '!J/? l LL L..tlh' 

1\dd,e • .l;;, .,--;):~ ~~ ;zra. l?udf/. ;:;~5. ' (Signed) ~./'r--.... ~- LicenseNrll"'i--q 

Contractor's 
CWRL DRillER) 

Regt:tration "') S=./Z· .•• K'/. No. QlltewO!l,l/ft Date • 

(USE ADDITIONAL SHEETS IF NECESSARY I 



----- in. by ----- in. 
perforations from ----- ft. to 1t. 
perloratt.oD.s from ft. to ft. 



} 1 . .. _; ·:.: • STA~~;OF. WA;;:_H.INGTON:-
: -~~-- ."- DEPARTMENT"Of:. CONSERVATIO_N_:_,.~ ;~ ... 

.O,IV.J.Sl.QN~O~: \V~..RSBOtJltC£5-. ---~-.:· 
·- .. ------~-· •"·.,:.._;-_:::-:--:--·:-.:: .. ·--· . - . . . 

=- -------
Record 

: 

Torn up !· 

,. 
-~~- ----

-·- -- ... 

--. .:. -

;----····--. 
;;··: ".\ _-_::.:_ . .,:. 

--~- --;· 
~- -. ..:-• . ____ ........ -·-·-

. -- . 
___ .. _ ... ---··_---· 

' . --- . -
------

·-~----···-

.. ~--

--=-~ . Cr --~ 

~:.~-~~ .... - . -s..G-
-. ·- :-:-~~2~ (? : -' 

:.f:~,~~-i ~:- i~-~: 

' 
·-· ········ .. : 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. I 

I 
I 
I 
I 
I 
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I •. ~ 
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'I'I'ELL LOG.-Continued 

eo ..... 
· LATJON 

S. F o No. '74f9--:08-l2-6.5 •. · 

~ ., 
/5-,;,0Q! 

N 0-.~····-··-··./········-············-··-· 

FrOm 
(f~t) 

To 
(feet) 

t'7...tL 



. __ ., 

WATER WELL REPORT 

county·····---~ .... 
.::: -~, 

······-····· 

section' or 

USE: Domestic Er" Industrial 0 Municipal 

Irdgation O Test Well 0 Other 

DETAILS:.· 

insuill•,d: ~::..~· Diam. ~m ~ tt. to 
;: ~br<eadiOd . ~ ___ · .. nla.tti. from _. ·-· - fi. to._:_::_;:: fL 

•· Dia.oi.'-trom :; ft. to·· _;;_; :.,~·.·:ft. 

Yes0 Noif 

s~ of perforations in:_, by ----.c.,
----- perforations from ------ ft. to -----, 

-~....::_~ ft. to --,,.,..,._n_, 
ft. 



I File Origutal anU ~~irst Copy with 
Department of E!:oloeY 
Second Copy- Owncr"s Copy 
Third Copy- Driller's Copy 

(1) OWNER: N•m• fl.d 

WATER WELL REPORT Avplic.:~tlon No. 

-- 3 - ,;2 I t< 3 
Permit No;-·.-.. STATE OF WASlllNGTON 

Address ___ 4?/.~,f.~ ... &.x..//.11:'.. I 
) (2) 
B~~ring and distance from sectwn or ::;ulldiv•::;•on corner 

LOCATION OF WELL: " ..............•• . T.3!2.N., R . .3 ..... , 

I 
I 
I 
I 
I 

'· 

1: 
I 
I 
I 
I 
I 

I~ 
I 
I 

(3) PROPOSED USE: Domestic Industrial 0 Municipal 0 

(4) 

(6) 

Irrigation 0 Test Well 0 Other 0 

TYPE OF WORK: Owner's number of well 

New well (if mif th~ne~:~:- D~~- ······o········a~-~-~d····o 
Deepened D Cable if Driven 0 

Reconditioned 0 Rotary 0 Jetted 0 

Diameter of well ........ (P. . ..,.Cjf' inches. 
Depth of completed well ... e( .• ~L~: .... ________ .ft. 

CONSTRUCTION DETAILS: 

Casing installed: ..... fr ...... " o;am. from ..... L' ...... ft. to ,1'1.{!.._ ft . 

Threaded 0 
Welded if 

............... :· Dlam. from ............. ft. to ····-·-······ ft. 

······-·· .... .'" Diam. from ··············- ft. to -··--·······- ft. 

Perforations: Yes o No lliY' 

SIZE of perforations -·--············-······ ... in. by ····-·······--···········-· tn. 
······················- perforations from ....................... ft. to -·--·····-····· ct. 

(10) WELL LOG: 
Form.atlon: Describe bJI color, characteT, size of material and stTUcture 
show thickness of aqutJers aJid the kind and nature oj the mbterial in·, 
stratum penetrated, wtth at lerut one entrv loT each change of lonna! 

MATERIAL FROM TC 

f.Jo/r,, /> / 
& { ~· r /1 -rz-... --·--+--','L_+_L_ ,1' 

L-id .vi_ (?/',,~,. 

.0 

<t/ 

~A IL j} I. f
1 

-············-·····-· perforations from -··········-·········· ft. to ·---·········-····- ft. 
··········-·· ft. to --·-······-···- ft. . ;?. A.. I! /.~. d't'i~. ' 

:::····:::···:::···-:::··:::···-::::·-::::-.:c"".:c"::co:..:r_•tic.co_ns_fr-'.om"-.. --.-····---------_ ,9"-"· .rJ f-JE. /]/..., Jl.O 
Screens: YesO Noif ,(~ .d 1.. .E" ('JfA . . :Z::•"'"· /).11-.f.. 

;;:;.:"'.~~.'::::~ .. ~:::~=~~:~::::~~::::~::~·~~~~~·-;;o_-:-_::====:> ~ ~j /";;/!'~ (C-/ !!{~ i (7J,~i.-.< J 
Dtam. --·····-·····Slot size ............... from-····---··· ft. to ............ _ ft. {<;>id., l=j_;J; ['l,J. ,.J; ('-//;. 1 

(7) 

Dlam. . ··--······ Slot size ········-··-· from ···-·--- ft. to ·---- ft. 

Gravel packed: Yes o No lQ"'""' Size of gravel:-·-··················-··-·· 

Gravel placed from ··-···-·····················--·· ft. to ····--···-·--····- ft. 

Surf:~e~:a~;e;n ~-~:.J3,:;.~.z;;~&~-~---=~~~~~=~~=-~~ 
Did any strata contain unusable water? Yes 0 No 0 

Type of water?--·-·········-·····-········- Depth of strata.·-·····-·-······--·-···· 

Method of sealing strata off ..... ·-·-····················-··--···--·--·--··--· 

PUMP: Manufacturer's Name .. ·----·······--·-··-···--------··-·-

Type: ····-········-··-··-----·--·-···--·--·-··--··------ H.P -·--·-···-·---

(8) WATER LEVELS: Land-•urtace elevation AL7,( If -:2#{1 
~ 

7 
1 

&: ,
1 

above mean sea level. ~/."!".:. _______ .. .ft. 

Static level ____ /_: .... ·-·--·····-·······----ft. below top of well Date----··--·-··--····-

Art~ian pressure --···--·······-·········Jbs. per square Inch Date·-·-··-----···-········ 
Artesian water is controlled bY············--···-·------·-·-· ····-·· 

(Cap. valve. etc.) 

(9) WELL TESTS: 
Was a pump test made? Yes 0 
Yield: gaL/min. with 

Drawdown is amount water level is 
lowered below stiltlc level 

No ~f yes, by whom?.·-·-···········- ........... . 
ft. drawdown after hrs. 

Recovery data (time taken as zero when pump turned off) (water level 
measured f<om well top to water level) 

·:~-·~:·.:·:· .~·le:'::~":·'J~;~···:::: :~:·'·~::Lo~·"·~· 1.·:~·~·=::: ··~·:'·:' ~~··':: 
Date of tejt . ~- _';! /.f'J ./Z.t 

Bailer test .4" __ gal /min. with //b ~f:~ 1.l.t. drawdown after_~ .. _ .. .lu-s. 

Artesian flow_ ····--····· _ .. ·····-··--···-···-g.p.tn. Date.·-···-----·-·-··-·-··-··-·· 
Temperature of water .':/Y.. ..... Was a chemical analysts made? Yf!S 0 No W 

/f .1 f/1~ ,.? 

d 'I ..k. C P/n' 

..,., __ ,rl, 
Kt:l I:IVt-l.J 

IV\J IJIV 

uunnomLI11 llf- rT 

;'>UU1l1'1'1t~l nt•i!UfiAl. UtriGI 

work .tarted C:/2.tc. .. -··- . 1•.:Zk .. completed .. Us- ····-··---··· •• 
• 

WELL DRILLER'S STATEMENT: 

This well was drilled under my jurisdiction and- this repo 
true to the~~t of )ny kno~ge 1'¥'d. beli.o/. /.' "/ 

o.~r:/(cdr1 .UJ-I<.<~y c.:. />'<--

NAME. ... .. A~1 ... ./z;;<:d:.rl ... l ...... CZU<V.~.<:</.J ............. . 
(Person, firm, or corporation) (Type or pnnt) 

Address . .. IZ.~1Jl.~./~. 1 .. ~ Wf<fl:!:= ffJ.~ 
Si e !J UU.~ )£c<.c..a'.-.__, 6 </ 7 3 

( gn dJe;c.;;;;,··;a;_;;r· (W~n i:irti1~rl. ····· · · ···· ·· · · ····· 

License No .... <J..'/5.£. ..................... Date .... ~,;?.3 .............. , 19 

(USE ADDITIONAL SHEETS IF NECESSARY) 



) 

-:· 

) 

... 
. ' '·-- . 

·-;·: 

... _---

.. .-.· 

'· 

,. 

., • I· 

_,_ .. _._ ' , __ . 

.. .. 

( ( STATE OF WASHINGTO{ 
DEPARTl\IENT OF CONSERVATION 

AND DEVELOPiUE:iT 

2 ') .JC 

( 

WELL LOG N o .. _.J.!?. .. ~ .. ./ .. J.'!!_-.. !E.!:..~!.. · · 
Date ..... i. .. :.!./. ______ ......... -----·-···• 194.9.. 

Record by .. L.!J. .... Lit.'t...t..4 ..... __________________ ! -----!--+--1---1 

Source ... .J:< .... .fzl...-.,:.c.9..f::f_ .......... - .. ---···············-

Location: ·state of WASHINGTON t::r:J:J==t~~~~ county __ ~fq:_/jq_,.,_. ----------~--L 
Area..".·-··-·----------------.;_.;,. ___________ _ 
Map ... J.<~. :r, .. M"-A:.<:!:"!.:.. _______________ ,1_ --'---'-,-:'---'----' ;;,;;; ;; 

S!!.!....v.S.~iZv. sec.::s:kT.3.P.:N, R..l..-:-_ . D!agrarnofSecuon 

Drilling ~o• .. -~c<".A~.~A< .• ----·------------·-----------------, 
Address._Au:.I"_C?..r~.l..<?.r..g/ ____ _,... 

Method of Drilling_· ---------- Date __ ._,_;__ • 19.--Sl~' 
,ovmer.J;f.:.o.t:§-~-----£..1?..!!!_c.Jr-------.,-,~----·-·-· . · 

Address.-fe.l!if ........ :.;:n --~------
• • d. ur!. d ~-- Zo "- ft... above .1.1<:1D s ace, a~o.u.u . .&..-•• -.::::;..J·--belo~---------.-. ··------

. Co•.,..! 
· UTIOM · 

· · below 'land-surface datum 
· lt feasi~ Followini' Joe 

:, 

: ' 

.· ... . . 
. ·. '- .. 

-··~ . I 

-. . ~- ·-' . 

: . . 
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Appendix B 

Primary and Secondary Water Quality Standards 
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6/90 Washington Ground Water Quality Standards 

TIIBU 1 
GROQND !UBJl OVAHX'l'Y CRITERU 

CO!fTAHI!lANT CRI'W!,IQH 
I. PRIMARY AND SBCORDARD CONTAKIKAM'rS 1dfD RADIONUCLIDES 

A. PRIMARY CONTAKIKAN'l'S 
B&rilldl• 
C&dm.iua• 
ChroatiWD* 
Lead*" 
K•rcury• 
S•len·ium*' 
Sil,v..,• 
Fluoridr 
Nitu.te (a• K} 

Endl:in 
Meth:oxycll~"l' 

~,l,~richlor~hana 

l-4' D 
l,4,5-1P Si1v.,.._ 
Total COU.t:on~ Bacteria 

B. SEcOND.!tliY CON'fAKIKANTS 
copper• 

c. 

Iron• 
Manganese• 
%irtc* 
C:lUorida 
Sulfate 
Total Oia~lvad SOlids 
!'cuing Aqan~a 
pH 
COrrOtli.Yi!W 
c.t~ 

OfM# 

~Gt.IDES 

l. 0 lllilligr~UUC/llter 

O.OL mg/1 
o.os mg/1 
o·.os mqfl 
0.002. mqfl 
o.oL mg/1 
0. 0!1 mg/l 
.. mg/1 

10 mqfl 
0.000:1: mg/1 
0.1 mg/1 
0.20 mg/l 
0.10 mg/1 
o~o:t mg/1 
1/100 ml 

1.00 rr.g/1 
0.30 mg/1 
0.0!> mg/1 
s. mg/1 

250 mqf1 
250 mg/1 
sao "'9/1 

0.5 mgjl 
6.5-8.5 
non-corro•ive 

15 color unite 
3 1:hreehold odor uni ta 

9age 8 

("'9/ l) 

Groa• Alpna P4rticle Activity 15 
Gr&•• ~ Particlw Activity 

picOCuriesfliter (pCi/1) 

Gross teta Activity ~~ 

TritiWll 20,000 · 
Strontium-90 

Radium 2l6 & 228 
Radium ~na 

8 
5 
l 

"pCi/1 
pCi/L 
pCi/1 
pCi/1 
pCifl 



8/90 Washington Ground Water Quality Standard• Page 9 

CONTI\HI!!AI:IT 
II. CARCINOGENS 

Acryt.J.mide 
Acrylonitrile 
Aldrin 
Aniline 
Aramita 
Arsenic• 
Azobenzene 
Benzene 
Benzidine 
Banzo(a)pyrene 
Benzotrichlorida 
Benzyl chloride 
Bia(chloroethyl)ether 
Bia(chloromethyl)ether 
Bie(2-ethylhexyl) phthalate 
Bromodichloromethane 
Bromoform 
Carbazole 
carbon tetrachloride 
Chlordane 
Chlorodibromomethane 
Chloroform 
4 Chloro-2-methyl aniline 
4 Chloro-2-methyl analine 

hydrochloride 
o-chloronitrobenzene 
p-Chloronitrobenzene 
Chlorthalonil 
Dial lata 
DDT (includes DOE and DOD) 
1,2 Dibromoethane 
1,4 Dichlorobenzene 
3,3' Dichlorcbenzidine 
1,1 Dichloroethane 
1,2 Dichloroethane 

(ethylene chloride) 
1,2 Oichloropropane 
l,J Dichloropropene 
Dichlorvo• 
Dieldrin 
J,J• Dimethoxybenzidine 
J,J• Dimathylbenzidine 
1,2 Dimethylhydrazine 
2, 4 Oinitro.toluene 
2,6 Oinitrotoluene 
1,4 Dioxane 
1,2 Diphenylhydrazine 

CRITERION 

0.02 microgram•/liter (uq/1) 
0.07 uq/1 
0.005 uq/1 

14 uq/1 
3 uq/1 
0.05 (uq/1) 
0.7 uq/1 
l. 0 uq/1 
0.0004 uq/1 
0.008 uq/1 
0.007 uq/1 
0. 5 uq/1 
0.07 uq/1 
0.0004 uq/1 
6.0 uqfl 
O.J uqfl 
5 uq/1 
5 uq/1 
o.J uq/1 
0.06 uq/1 
0.5 uq/1 
7.0 uq/1 
0.1 uq/1 

0.2 uq/1 
3 uq/1 
5 uq/1 

30 uq/1 
1 uq/1 
o.J uq/1 
0.001 uq/1 
4 uq/1 
0.2 uq/1 
1.0 uq/l 
0.5 uq/l 

0.6 uq/l 
0.2 uq/l 
O.J uq/l 
0.005 uqfl 
6 ug/1 
0.007 

60 uq/l 
0.1 uq/l 
0.1 uq/l 
7 uqfl 
0.09 uq/l 
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B/'30 Wa&hington Ground Water Quality Standard• 

CO!!J'AMINA!!T 
I I . CARCUIOGli:JIS 

Direct Black 38 
Direct Blue 6 
Direct Brown 95 
B:pJ.chlorollydrin 
lrthyl acrylate 
!tbyl.ene dibromide 
Ethylene thiourea 
Polp.t 
Purazolidan. 
Pur.l.um 
Fw:mecyclox 
llepta.cMor 
Heptacblar B:poxide 
H-.c:hl.oroban:z:ene 
HONC&C:hl..orocyclo~e (alpha) 

a-achl=c>C¥C~ (~cal) 

llalt&chlorod.l;be nzo-p-dic»ti.n, mix 
Hydraz:ll>af!lydraz.l.._ • ., ,_ 

Lin<lana 
2 llet::baocy-5-nitroan.i.l..!.ne 
2 !lethylan.l.line 
2 Kethyl&niline hydrochloriaa 
4, 4' MathyJ..ene bi..a.(11<H'....,l-thyl..) 

aniline 
Methylene chloride 

(dichloromethane) 
Hi r-oc 
Hitrofura=
K-Nitrcaodiatb•no·1 i'nri·ne 
R-N i tx«>o~od • «tll¥1Am.ine 
N-HitU>SO~l . ...;-
R-M:it.r"r-n;t:i;pherJ¥lstni=ne 
N~-n-prx>P.£l.ami.ne 

N-ft1 13 :t1 olld.i.:n8 
N-Nitroao-di-n-b~tylamine 

R-111 4 N methyle.thyla.m.ine 
PAH 
I'I!Bw 

PCB• 
o-Phenylened~amine 

Propylene oxide 

CHIT!:BION 

0.009 ug/1 
0.009 ug/1 
0.009 ug/1 
8 ug/1 
2 uc;/1 
0.001 ug/1 
2 w;/l 

20 uc;/1 
0.02 ug/l 
0.002 ug/l 
3 ugjl 
0.'0;2 u<;/1 
0.009 ug/l 
0.05 ug/1 
0.001 ug/1 
0 •. 05 ug/1 
O.OOOIU ugfl 
O.t)J ·ug/1 
0.06 ug/l. 
2 ug/1 
o.:z w;/1 
0-.S ug/1 

2 ug/1 
5 ug/1 

0..05 ug/1 
0-Jl£ .ug/l. 
tl.JIJ ug/1 
o.ooos gg.fl 
O.fl02 ug/l. 

17 ug/1 
0.01 ug/1 
0..04 ug/1 
0..02 ug/1 
0.00'1 ug/1 
0..01 uq/1 
0 .• 01 ug/1 
0..01 ug/1 
0 .• 005 ug/1 

2, 3, 7, &-<rwtl:achlo:roc:l.i.ben2o-p-diaat.in 
0.01 uq/1 
0.0000006 ug/1 

Tetrach'l.oL r::witt&y 1ane 
(.perchloroethy 1..-) . 

pard. a.l.phe.. .o.l ptla.. AJ.l'ha
Tetrac~oratoLuen. 

2. 4 To.l..uen•d.i.amine 

0.8 uq/1 

0.004 uq/1 
.0 • .ll02 uq /l 

Paqe 10 



8/90 • Waehinqton Ground Water Quality Standard• 

CONIN!IHIIlfT 
II. CARCINOGENS 

a-Toluidine 
Toxaphene 
Trichloroethylene 
2,4,6-Trichlorophenol 
Trimethyl phosphate 
Vinyl chloride 

CRITERION 

0.2 ug/l 
0.08 ug/l 
J uq/l 
4 ugfl 
2 uqfl 
0.02 uq/l 

I 
,I 
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GLOSSARY OF COMMON 
WATER-RESOURCE RELATED TERMS AND ACRONYMS 

Alluvium 

Aquifer 

Aqultard 

Arsenic 

Artesian 

Bedrock 

Braided Stream 

Coliform Bacteria 

Confined 

Contaminant 

CLAljSEOUIM-R.729/sd:2 
W72~1.01 

Sediment such as clay, silt, sand, gravel, or other 
similar material deposited by running water. 

A body of rock or sediment able to store and 
conduct significant quantities of ground water. 

A layer of rock or sediment that retards the flow of 
ground water to or from an adjacent layer of rock 
or sediment. 

A naturally occurring element that may be toxic in 
certain compounds and concentrations. 

An adjective referring to ground water confined 
under hydrostatic pressure. 

A term for the solid rock that underlies soil or 
uncompacted sediments. 

A stream that divides into an interlacing network of 
channels typically found in areas of heavy erosion. 

Coliform bacteria comprises all aerobic, gram
negative, non-spore forming, rod shaped bacteria 
that ferment lactose with gas formation within forty
eight hours at 35°C. They include bacteria of fecal 
origin and those that live in the soil. 

A condition of an aquifer bounded above and below 
by lower permeability rock or sediment layers. 

A naturally occurring or human generated 
compound that is undesirable or injurious and 
found in ground water. 

C-2 
Rev. 1, 10/25/91 



Cross-Section 

Dangerous waste 

Discharge 

DOH 

Drift 

Drinking Water 

Standards 

Ecology 

EIS 

Erosion 

Ethylene 
Dibromide 

Geology 

gmp 

GMA 

Ground Water 

GWMA 

GWMP 

CLAL/SEOUIM-R729/sd:2 
W72-01.01 

A schematic representation of geologic layers as 
seen in a side view. 

Washington State regulated human generated 
materials that are potentially ignitable, corrosive, 
reactive, or toxic. 

Ground water that flows out of an aquifer into an 
adjacent aquifer or to the surface into a spring or 
river. 

Department of Health. 

A general term applied to all rock material 
transported by glacial action. 

Federal or state water quality regulations that limit 
the 
contaminant levels of certain compounds for 
drinking water. 

Department of Ecology. 

Environmental Impact Statement. 

The physical and chemical processes that remove 
and transport natural materials at the surface. 

A human generated chemical used in the agricul
tural industry as a pesticide. 

The study of earth materials, processes, and 
history. 

Gallons per minute. 

Growth Management Act. 

All water that is located below the surface; more 
specifically, subsurface water below the water table. 

Ground Water Management Area. 

Ground Water Management Program. 

C-3 
Rev. 1, 10/25/91 
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Hazardous Waste 

Hydraulic 

Conductivity 

Hydraulic 
Connection 

Hydrogeologic 

Hydrostratigraphy 

Igneous 

Impermeable 

Infiltration 

Mesozoic 

Metamorphic 

mg/1 

mgd 

Nitrate 

Outwash 

CLAL/SEQUIM-R.729fsd:2 
W72-()1.01 

Federally regulated human generated waste that is 
ignitable, corrosive, reactive, or toxic. 

The rate of flow of water through an area of 
permeable 
material at a constant pressure. 

The condition in which two water-bearing layers or 
bodies may freely transmit water between them. 

Pertaining to subsurface water and water-bearing 
rock or sediment layers. 

The assemblage of layers of aquifers and aquitards. 

A type of rock solidified from molten material. 

An adjective used to describe rock, soils, or 
sediments that impede the flow of water. 

The downward movement of rain water or surface 
water into soil. 

A broad period of Earth's history estimated to be 
225 to 65 million years ago. 

A rock that has been physically andjor chemically 
changed from an original texture andjor 
composition, usually by very high temperatures or 
pressures below the Earth's surface. 

Milligrams per liter; a unit of concentration in water 
equivalent to a part per million or 0.0001 percent. 

Million gallons per day. 

A compound commonly associated with domestic 
and agricultural waste. 

Layered sediments removed or washed out from a 
glacier by melt water streams deposited in front of 
a glacier. 

C-4 
Rev. 1, 10/2!5/91 



Peat 

Pentachlorophenol 

Permeable 

Pleistocene 

ppm 

Recent 

Recharge 

Saltwater 
Intrusion 

SDWA 

Sedimentary 

SEPA 

Stade 

Stratigraphic 

Tertiary 

Till 

CLAL/SEQUIM-R.729/sd:2 
W72-01.Q1 

A non-compacted deposit of organic material 
commonly developed from bogs or swamps. 

A human generated chemical commonly used as a 
wood preservative. 

The condition under which water may be 
transmitted through rock or sediment. 

A period of Earth's history estimated to be 2 million 
to 10,000 years ago. 

Part per million. A unit of concentration equivalent 
to 0.0001 percent. 

Less than 10,000 years ago in Earth's history. 

The process of absorption and addition of water to 
a layer of soil, rock, or sediment. 

The displacement of ground water in an aquifer by 
saline or sea water. 

Safe Drinking Water Act. 

A rock type formed from fragments of weathered 
natural material. 

State Environmental Policy Act. 

A substage of glacial advancement during a major 
glacial stage. 

Pertaining to the composition and position of layers 
of rock or sediment. 

A period of Earth's history estimated to have 
occurred between 2 and 65 million years ago. 

A complex non-layered mixture of clay, silt, sand, 
and gravel deposited directly by and underneath an 
active glacier. 

C-5 
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Topographic 

Transmissivity 

Unconfined 

Water Table 

Weathering 

CLAL/SEOUIM-R.729/sd:2 
W72-01.01 

Pertaining to the general configuration of a land 
surface. 

The rate at which ground water flows through a 
certain thickness of aquifer under a certain 
pressure. 

Ground water in an aquifer that is not covered by 
an impermeable layer. 

The subsurface level dividing the zone of saturation 
(ground water) and the zone of aeration. 

The destructive process(es) by which the 
atmosphere and surface water chemically change 
the character of a rock or unconsolidated deposit. 

C-6 
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Recommendations for Groundwater Data Collection 

1. Sampling Network 

a. Wells 

Generally, the sampling plan should take into account the best available knowledge 
of the hydrogeology, and the current and projected future distribution of land and water 
uses. It should aim to provide the county with baseline data and the ability to generalize 
from the particular wells to surrounding areas. Wells should be chosen when the following 
minimum conditions are met: 

a) 1980 nitrate data exists, 
b) a detailed well report (driller's log) is available, 

and c) the well's location is mapped. 

Several wells in the vicinity of highest nitrate concentrations should be selected specifically 
for localized investigations. Also, several wells should be chosen near the shoreline of the 
Strait and Dungeness Bay for chloride testing. 

b. Surface Water 

A summary of historical and ongoing surface water (streams, ditches, and ponds) 
nitrate data should be written. If gaps in current data exist in the vicinity of highest nitrate 
concentrations in wells, sampling and testing of surface water systems should begin. 

2. Sampling Schedule 

Samples should be obtained twice yearly for the entire well and surface water 
network, during the months of August and February. For a subset of the network, testing 
for nitrates and bacteria and measurement of water levels should follow a more intense 
schedule for a period of two years, in order to determine possible seasonal fluctuations. 
Quarterly is recommended for the subset of sites. 

Also, a sampling plan should be designed to investigate the relation of contaminant 
concentration to rainfall events. 



SUMMARY OF CLALLAM COUNTY GROUNDWA1ER DATA 

DATA #WELLS SOURCE DATA FLOW /WHERE STORED 

N03 130 1980USGS Drost 1983, DSHS 1982: hard copy only; DWQ: notes 

39 1990,91DWQ DWQ: Excel spreadsheet 

(1 w/ each 7/90+ Env.H D EH: copies of analyses are kept with individual septic permits 

bldg. pmt.) DWQ: monthly summaries compiled by Katie (since April1991) 

Bacteria 36 1990,91DWQ DWQ: Excel spreadsheet 

av. 30/week Env.H Drinking Wtr Lab (no records kept) 
' 

(1 w/ each 7/90+ Env.H DEH: copies of analyses are kept with individual septic permits 

bldg. pmt.) 

Cl -25 1968, 78 USGS Dion, et. al. 1984: hard copy only 

pH, 39 1990,91DWQ DWQ sampling records 

conductivity, 

temperature 

Water levels 130 1980 USGS Drost 1983, DSHS 1982: hard copy only 

(single meas.) -2500 Well reports DWQ blue binders 

Water levels 14 Ecol. SW Reg'! Office DOE pub. 90-57 (records for 1976-89); recent records also available 

(continuous) 40+ USGS USGS database- summary from Drost 4/91 (records for 1978-80) 

5/22/91 AS 

-------------------
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HYDROGEOLO'GIC SENSITIVE AREA DESIGNATION 

PROPOSED RATIONALE AND CRITERIA 

The vulnerability of Clallam County's ground water resources to 
contamination is related to both hydrogeologic conditions and land uses. 
In order to evaluate the overall risk to ground water, Sweet
Edwards/EMCON, Inc. developed a preliminary qualitative aquifer 
vulnerability rating system. The rating system consists of ten specific 
hydrogeologic and land use criteria. 

These criteria were developed to assist Clallam County staff in evaluating 
the relative potential risks to ground water quality from land use activities. 
For this study, criteria have been applied on a regional scale using existing 
information and concentrating on those areas considered as having a high 
potential for ground water recharge (critical aquifer recharge areas). Since 
hydrogeologic systems are complex and include a great many interrelated 
variables, a considerable amount of data and experience are required to 
properly evaluate hydrogeologic systems and their susceptibility to 
contamination. These criteria focus solely on basic regional hydrogeologic 
information and specific land use activities or conditions. They are general 
guidelines for evaluating aquifer vulnerability, and should not be construed 
as: 

• Sole and complete grounds for changing or restricting land use 
activities in a specific area 

• Proof that ground water contamination will or will not occur 

Site- or area-specific evaluations should be performed by qualified 
professionals to verify the applicability of the regional vulnerability 
classification. 

1. CRITERIA DEVELOPMENT 

The hydrogeologic land use criteria categories to be considered in 
evaluating aquifer vulnerability include: 

CLAL/HYORQ.R.424/car:2 
W72.{)1.01 1 

Rev. o. 0./25/91 



• aquifer separation 

• depth to ground water (thickness of unsaturated zone) 

• aquifer material 

• beneficial use of ground water 

• waste disposal sites 

• hazardous waste sites 

• septic tank density 

• transportation corridors 

• land use zoning 

• irrigation ditches 

Each rating criterion is further subdivided into a number of potential 
hydrogeologic or land use conditions that may be present in certain 
portions of the study area These conditions are then assigned a qualitative 
rating factor from one to five, with one being the lowest risk and five being 
the highest. In addition, each rating criterion is given a factor multiplier 
depending on its relative risk importance compared to the other rating 
categories. The factor multipliers ranged from one to three. Table 1 shows 
the rating factors and factor multiplier for each rating criterion. One criterion 
not explicitly identified in this rating system, soil type, is included through the 
classification of a critical aquifer recharge area. In these areas, soil types 
have to be either excessively or well drained. A brief discussion for the 
rationale of each rating factor used is given below. 

Aquifer Separation 

In many portions of the Sequim-Dungeness watershed, shallow aquifers 
overly intermediate or deeper aquifer systems. In many cases aquitards 
separate the aquifers. Aquitards are geologic units that exhibit sufficiently 
low permeabilities, preventing the yield of water to wells and inhibiting the 
flow of water and contaminants between aquifers. 

The areal extent of aquitards is often limited and in places may be absent. 
Where an aquitard is absent, aquifers may be in direct hydraulic connection, 
increasing the potential vulnerability of the overall aquifer system. This 

CU<lfHYORQ.R.424/car:2 
W72.01.01 2 
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Table 1 

Aquifer Vulnerability Rating Criteria 

Rating Criteria Categories 

Aquifer Seoaratlon: 

None 

Discontinuous 

Continuous 

Depth to Ground Water. 

0 -10feet 

10- 50 feet 

50- 100 feet 

1 00 - 200 feet 

200+ feet 

Aquifer Material: 

Coarse sand and gravel 

Fine to coarse sand 

Fine sand and sllt 

Bedrock 

Beneficial Use: 

Sole source aquifer 

Primary water supply aquifer 

Secondary water supply aquifer 

Minor water supply aquifer 

Wa~t!l Ql~llQiii!l ~tt!l Pr!l~!lnt: 

Active old faclltty (unlined and 
uncapped) 

Oosed old facUtty 

Active new tacntty Qlned) 

Hg<!rdQII~ W§!~!l ~tt!l Pr!:~!lnt !MTCA :;!tt!l): 

Confirmed stte 

Potential hazardous waste stte 

No hazardous waste found 

CLAL/HYORO-R.424/car.2 
W72.01.01 

Rating 
Factor 

5 

3 

1 

5 

4 

3 

2 

1 

5 

4 

3 

2 

5 

4 

3 

2 

5 

3 

1 

5 

3 

1 

Factor 
Multiplier 

x2 

x2 

x2 

x2 

x2 

X2 

Rev. 0, 04/~/91 



Table 1 

AquHer Vulnerability Rating Criteria 
,' {Continued) 

Rating Criteria Categories 

Septic Svstem Density: 

3+ facre 

1 - 2/acre 

1/5+ acre 

Trnn~11Qrli;!t1Qn QQrridQ!:li: 

Primary 

Secondary 

Local 

Land Use: 

Commercial/Industrial 

Urban Residential 

Rural Residential 

Forested 

lrrigatiQn Ditches: 

Input from urban/commercial/ 
Industrial area 

Input from agricultural area 

Input from forested area 

CU\LfHYDRO-R.424fcar:2 
W72.Q1.01 

Rating 
Factor 

5 

3 

1 

5 

3 

1 

5 

3 

2 

1 

5 

3 

1 

Factor 
Multiplier 

X1 

X3 

x2 

x2 

Rev. 0, 04/25/91 
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condition of hydraulic connection between adjacent aquifers, was given the 
highest rating factor. Where aquitards appear continuous, the potential 
vulnerability is lower and the rating factor was reduced. 

Depth to Ground Water 

The depth to the water table is proportional to the potential for ground water 
contamination. The deeper the ground water, the greater the opportunity 
for contaminant attenuation in the unsaturated zone. Contaminants may be 
decomposed or held fixed in the soils and sediments above the water table, 
unable to move downward into aquifers. 

The water table that is referred to in this category is the regional water table 
and not ground water perched seasonally in shallow surficial soils. 

Aquifer Material 

This category addresses the earth materials beneath the study area and 
considers their permeability and the potential for contaminant attenuation. 
For example, unconsolidated coarse-grained material (e.g., gravel) would 
have a high permeability and little or no capacity for decomposing or storing 
attenuating contaminants (e.g., sorption, cation exchange capacity, and so 
forth). A fine-grained material such as clay or till would retard the 
downward movement of water and attenuate selected potential 
contaminants, particularly heavy metals. 

Beneficial Use 

Many areas in the Sequim-Dungeness watershed are heavily dependent on 
ground water for potable water, while other areas (City of Sequim) obtain 
their supplies from surface water sources. The dependance of an area on 
ground water to meet its water supplies determine the relative importance 
of an aquifer compared to other areas where alternative supply sources are 
available. All other risks being equal, an area with no feasible alternative 
sources of water is much more vulnerable to the potential impacts, 
particularly economic, from land use activities than is an area like the City 
of Sequim, which has an existing surface water source. 

CLAlfHYORO-R.424/car:2 
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Waste Disposal Sites 

Certain land use activities carry a much higher risk to ground water. Solid 
waste disposal facilitieS: particularly older ones, have historically been 
placed in areas where potential impacts to ground water are high. Today, 
technology and strict regulatory requirements have greatly reduced the risk 
to ground water from new solid waste facilities. The relative aquifer 
vulnerability from a solid waste facility can be related to such factors as age, 
construction, and closure conditions. The highest-risk sites are considered 
to be active or closed unlined and uncapped landfills. The rating factor for 
each site is applied to the entire area within a one-mile radius of the site 
boundary. 

Hazardous Waste Sites 

Similar to solid waste facilities, hazardous waste sites pose a relatively high 
potential threat to ground water quality. For this evaluation, hazardous 
waste facilities listed on Department of Ecology (Ecology)'s draft list 
(November 15, 1989) are used to evaluate aquifer vulnerability. Sites where 
Ecology has evidence that hazardous substances have been released to 
the environment (confirmed site) pose the greatest risk to underlying 
aquifers. As with the solid waste sites, the rating factor for a hazardous 
waste site is applied to the entire area within a one-mile radius of the site 
boundary. 

Septic System Density 

Septic systems present a potential threat to underlying aquifers, particularly 
in areas where ground water is shallow and geologic materials favor rapid 
infiltration and have limited attenuation capacities. For this study, septic 
tank densities were derived from current land use zoning patterns. Areas 
zoned as urban residential, commercial, or industrial have the potential for 
the highest septic tank densities. Forested areas have the lowest potential. 
Since some of the urban residential, commercial, or industrial zoned areas 
are served by sewers, this method is a conservative approach, which is 
somewhat balanced by the low weighing factor given to this criteria .. 

Transportation Corridors 

Traffic accidents involving hazardous waste represent a significant, though 
infrequent, risk to ground water quality. State-wide information suggests 
that approximately 1 in 10,000 reported motor vehicle collisions involve 
vehicles transporting hazardous waste. Actual accident rates vary from 

Cl.Al/HYDR().R424/CM:2 
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roadway to roadway depending on speed limit, traffic load, and highway 
conditions. In the Sequim-Dungeness watershed highways and roads will 
be divided into three cat~gories depending on their relative importance as 
a transportation route. Roads such as major state highways are classified 
as primary transportation corridors; these present the greatest potential risk. 
Areas served by roads that normally handle only local residential traffic are 
considered the lowest risk. 

Land Use 

Land use activities can have a significant impact on ground water quality. 
As population grows, consumptive use of ground water will increase, 
particularly if alternative sources are not sufficient to meet demands. The 
risk of contamination of ground water resources is likely to increase as 
development densities increase. 

Using general zoning information from the Clallam County Department of 
Community Development aquifer vulnerability factors were assigned to each 
of the four major land uses. Commercial/industrial areas are given the 
highest (greatest risk) rating factor, while forested areas are assigned the 
lowest rating factor. No attempt will be made to evaluate land use activities 
actually occurring in any of the zoning areas. Presently, agricultural 
practices are allowed in each of the four zoning areas. No attempt was 
made to incorporate agricultural practices into the development of the 
criteria. 

Irrigation Ditches 

The Sequim-Dungeness watershed is criss-crossed with numerous irrigation 
ditches which may potentially receive and discharge contaminants. 
Previous studies (Drost 1983) have shown that water from irrigation ditches 
in the study area are a significant source of ground water recharge. Run-off 
from land use activities adjacent to the ditches may contribute contaminant 
loadings which increases the vulnerability of aquifer recharge areas adjacent 
to the ditches. 

Recharge areas adjacent to irrigation ditches which have crossed 
(upstream) commercial/industrial zoned areas are given the highest rating 
factor, while forested areas are assigned the lowest rating factor. For this 
evaluation the average flow in each ditch is assumed to be equal. 

CLAL/HYDRO-R424(car:2 
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2. General Aquifer Vulnerability Conditions 

The vulnerability rating criteria will be applied to the critical aquifer recharge 
areas in the study area. The highest possible score would be 110. After 
the distribution of scores are evaluated a population mean and median 
score will be calculated. Based on the statistical distribution of the data the 
rating scores will be placed in one of three vulnerability categories: 

Low 
Moderate 
High 

The numerical ranges for each vulnerability category will be assigned after 
the statistical analyses of the scores is completed. Again, because of the 
regional nature of the data used, the results can only be expected to 
represent an initial attempt at defining aquifer vulnerability in the study area. 
As more area-specific data are available and can be evaluated, some high
vulnerability areas will likely be delineated in areas shown in this study as 
having low- or moderate-vulnerability. Conversely, some of the high
vulnerability areas will be determined to be at a lower risk. 

CI.Al./HYOAQ.R.424/car:2 
W72..Q1.01 8 
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Recharge Potential Mapping Criteria and Rationale 
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RECHARGE POTENTIAL MAPPING CRITERIA AND RATIONALE 

MAPPING CRITERIA 

Ground water systems qre replenished (recharged) by the addition of 
water to the zone of saturation (aquifer) through precipitation, runoff, 
and infiltration from surface water bodies. An area in which water 
reaches an aquifer by surface infiltration and where there is a downward 
components of hydraulic head (pressure head), is considered a recharge 
area. The likelihood that water will infiltrate and pass through the surface 
materials to recharge the underlying aquifer system (recharge potential) 
is dependent on a number of relatively static (non-changing) physical 
conditions. These conditions include: 

o Soil permeability 

o Surfical geologic materials 

o Depth to water 

o Topography 

For this study only ex1st1ng information will be used to evaluate the 
occurence of these physical conditions in the Sequim- Dungeness area. 
In addition only the recharge potential of the uppermost aquifer system 
will be evaluated. The presence of a downward component of hydraulic 
head cannot be determined without extensive research on water levels, 
well completetion and well location data. In order to provide a 
conservative estimate, a downward component of hydraulic head is 
assumed to be present in all areas. 
The specific approach proposed to evaluate the physical conditions are 
described briefly below for each condition (criterion). 

Soils 

The recharge potential of the surface material (soils) will be mapped by 
grouping soil units as defined by the Soil Conservation Service (SCS) in 
the Soil Survey of Clallam County Area (SCS, 1987), by recharge 
potential classifications. These classifications are based on the 
permeabilities of each soil unit, as defined by the SCS. A summary of the 
soil units and their recharge potential classification is provided in Table 
1. 

Geologic Materials 

Information on the surfical geologic materials will be obtained from USGS 
geologic maps. The relative recharge potential of each major geologic 
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Table 1 
Dungeness Watershed 

Soil Unit Recharge Potential and Consolidation Classifications 

' 
scs 
Map 
Symbol SCS Soil Untt Name 

1 Aanew silt loam 0-8% slooes 

3 Beaches 

4 Bellina_h~m siltv r.l~v lnam 

6 Car1sborg gravelly sandy loam, 0-5% 
slooes 

7 Car1sborg-Dungeness complex, 0-5% 
slooes 

8 Casev siltv clav loam 0-10% slooes 

9 Cassolarv fine sandv loam 0-8% slooes 

10 Catla gravelly sandy loam, 2-15% 
slooes~ 

12 Oallam gravelly sandy loam, 0-15% 
slooes 

13 Clallam gravelly sandy loam, 15-30% 
slooes 

16 Dick loamv sand 0-15% slooes 

17 Dunaeness silt loam 

19 Dvstric Xerorthents extremely steep 

20 Elwha gravelly sandy loam, 0-15% 
slooes 

21 Elwha gravelly sandy loam, 15-35% 
slooes 

23 Hoypus gravelly sandy loam, 0-15% 
slopes 

24 Hoypus gravelly sandy loam, 15-30% 
slooes 

25 Hoypus gravelly loamy sand, 30-85% 
slooes 

34 Louella gravelly loam, 10-30% slopes 

35 Louella gravelly loam, 30-85% slopes 

36 Louella gravelly loam, 65-90% slopes 

38 Lummi silt loam 

CLAL/SOIL-T.521/sd: 1 
W72-ll1.02 

Recharge 
Potential 

Oassification Consolidation Oassification 

L Unconsolidated 

u Unconsolidated 

L Unr.nnsnlirl~t<>ri 

H Unconsolidated 

H/M Unconsolidated 

L Unconsolidated 

M Unconsolidated 

L Unconsolidated 

L Unconsolidated 

L Unconsolidated 

H Unconsolidated 

M Unconsolidated 

M Unconsolidated 

L Unconsolidated 

L Unconsolidated 

H Unconsolidated 

H Unconsolidated 

H Unconsolidated 

M Consolidated, forms over basalt 
and flow breccia 

M Consolidated, forms over basalt 
and flow breccia 

M Consolidated, forms over basalt 
and flow breccia 

M Unconsolidated 

Rev.O, 08/05/91 
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Table 1 
Dungeness Watershed 

Soil Unit Recharge Potential and Consolidation classifications 
(Continued) 

scs 
Map 
Symbol SCS Soil Unit Name 

42 McKenna _nravellv silt loam 

43 Mukilteo muck 

44 Neilton very gravelly loamy sand, 30-
70% slooes 

45 Neilton very gravelly sandy loam, 5-30% 
slopes 

46 Neilton very cobbly sandy loam, 0-5% 
sloPes 

52 Pits 

53 Puoet silt loam 

57 Riverwash 

59 Schnorbush loam 0-20% slopes 

60 Schnorbush loam 20-55% slooes 

63 Sequim very aravellv sandy loam 

64 Seouim-McK.,nna-Mukilteo comol"x 

70 Terbies very gravelly sandy loam, 30-
65% slopes 

75 Yearv aravellv loam. 0-15% slopes 

NOTES: 
L = Low recharge potential 
M = Moderate recharge potential 
H = High rechar~e potential 
U = Unclassifiab e recharQe potential 

Cl.AL/SOIL· T.521(sd: 1 
W72.01.02 

Recharge 
Potential 

Oassffication Consolidation Oassification 

L Unconsolidated 

M Unconsolidated 

H Unconsolidated 

H Unconsolidated 

H Unconsolidated 

u Unconsolidated 

M Unconsolidated 

u Unconsolidated 

L Unconsolidated 

L Unconsolidated 

H Unconsolidated 

H/LIM Uncnnsnlidat<>d 

L Consolidated, forms over 
sandstone, siltstone, and 
conalomerate 

L Unconsolidated 

Rev. 0, 08/05/91 
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unit in the study area will be classified using a conservative approach 
that assumes internal uniformity of each unit. For example, glacial 
outwash will have a relatively high recharge potential even though in 
some areas, the outwash materials are fine grained and may not permit 
a significant amount of recharge. See Table 3. 

Depth To Water 

Depth to water below ground surface will be determined from drillers 
logs and previous investigations. Perched or seasonal water bearing 
zones will not be used. Existing water table elevation maps will be used 
to derive the depth to water by subtracting the elevation of the water 
table from the elevation of the land surface. In areas of rapidly changing 
topography, an average value will be used. 

Topography 

The effect of topography on the recharge potential will be determined by 
evaluating the slope of the land suface. The percent slope of an area will 
be determined both from information in the SCS soil survey of Clallam 
County and from topographic maps. 

MAPPING RATIONALE 

An overlay map will be prepared for each of the physical parameters 
(criterion). The relative recharge potential of any one area compared to 
another area in the Sequim - Dungeness area will then be determined 
using a rating system. Each criterion will be subdivided into a number of 
potential conditions which are present in the study area. These 
conditions are assigned a qualitative rating factor from 1 to 5 with 1 
being the lowest recharge potential and 5 being the highest. A numerical 
score will then be determined for each criterion and a total score 
calculated. Table 2 shows the potential conditions and associated rating 
factor for each criterion. 
After the distribution of scores are determined, the scores will be placed 
in one of three recharge potential catagories (high, moderate, or low). A 
composite map will then be prepared which shows the relative surface 
recharge potential of the Sequim - Dungeness area based on the total 
rating score. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE 2 
PHYSICAL CONDITIONS RATING CRITERION 

Rating Criterion Catagories Rating Factor 

Soil Permeability: 

o rapid to very rapid permeablity(high) 5 

o moderately slow to moderately rapid permeablity 3 

o very slow to slow permeability(low) 1 

Surfical Geologic Materials: 

o glacial outwash 5 

o alluvium 3 

o glacial till/drift 2 

o bedrock 1 

Depth To Water(feet): 

o0-50 5 

0 50- 100 3 

0 > 100 1 

Topography 

0 < 40% 5 

040-80% 3 

0>00% 1 



Table 3 * 

Recharge Potential of Surficial Geologic Units in the Sequim Study Area 

' Recharge 
Geologic Map Potential 

Symbol Geologic Material Classification 

af Artificial fill Unclassifiable 

Oa Alluvium High 

Oaf Alluvial fans High 

Ob Quarternary beach deposits Unclassified 

Odu Pre-Vashon diamictons, undifferentiated Low 

Oe Everson glaciomarine drift Low 

Oes Everson sand High 

Qgm Pre-Vashon glaciomarine drift Low 

Ols Landslides Moderate 

Ooa Older alluvium High 

Op Peat and marsh deposits Moderate 

Qpg Pre-Vashon gravels High 

Ops Pre-Vashon-till sands (may include Esperence sand) High 

Opsc Pre-Vashon silts and clays Low 

au, Qsu Quaternary deposits, undifferentiated (Osu in Morse Creek Unclassifiable 
quadrangle only) 

Qv, Qvd Vashon drift, undifferentiated Low 

Ova Vashon advance outwash Moderate 

Ovo Vashon outwash, undiffferentiated High 

Ovr Vashon recessional outwash and ice-contact stratified drift High 

Qvri Vashon recessional, ice-contact stratified gravels etc. High 

Ovt, Ovat Vashon till (Oval in Morse Creek quadrangle only) Low 

Ovtjb Vashon till overlying bedrock Low 

Ovtr Reworked Vashon till (sand and gravel/stream and lag deposits) High 

Tal Aldwell Formation Low 

Tbm Blue Mountain unit of Tabor and Cady (1978) Low 

Tcb Crescent Formation basalt Low 

Ttr Twin River Formation, undifferentiated Low 

Ttrl Twin River Formation. lower member Low 

*Table 3 taken from the report: "Evaluation of Aquifer Recharge and Geologic 
CLAL/SURVEY-T.819/ch:2 Hazards, Clallam County" Rev.O,OS/20/91 
W72-02.01 
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Management Programs Relating to Ground Water Quality andfor Quantity 
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GROUND WATER MANAGEMENT RELATED ACRONYMS 

APA- A taxing district established under authority of RCW Title 36 by a simple 
majority of voters within a geographic area for purposes of funding ground water 
protection activities. 

CAPA - A Critical Aquifer Protection Area established under the federal Safe 
Drinking Water Act. A CAPA is a highly vulnerable or sensitive recharge area 
within a Sole Source Aquifer boundary. 

CWSP - A Coordinated Water System Plan developed under the Washington Public 
Water Supply Coordination Act of 1977 (RCW 70.116). 

CWSSA - A Critical Water Supply Service Area established under the Washington 
Public Water Supply Coordination Act of 1977 (RCW 70.116). A CWSSA is an 
area that has been determined to have significant problems concerning water 
quality, unreliable public water service, or a lack coordinated public water system 
planning. 

DOH - The Washington Department of Health (Formerly Department of Social and 
Health Services (DSHS)). 

EPA- The U.S. Environmental Protection Agency. 

Ecology - The Washington Department of Ecology (formerly referred to as DOE). 

GSA - A Geologically Sensitive Area established by the Clallam County Board of 
Health. A GSA is an area that is unusually vulnerable to aquifer, drinking water 
supply, or surface water contamination. 

GWAC- A Ground Water Advisory Committee formed under provisions of WAC 
173-100. The GWAC is the oversight group for development of a Ground Water 
Management Program. 

GWMA- A Ground Water Management Area established under provisions of WAC 
173-100. The GWMA is the designated planning area for a Ground Water 
Management Program. 

GWMP - A Ground Water Management Program prepared under procedures found 
in WAC 173-100. 

1 



SEPA- The State Environmental Policy Act, RCW 43.21C. SEPA is administered 
in the Sequim/Dungeness area under rules established by Ecology in WAC 197-11 
and under regulations contained in Clallam County Code 27 .01. 

SPA - A Special Protection Area established under the Washington Ground Water 
Quality Standards, WAC 173-200. SPAs are areas where special consideration 
may be given by Ecology in regulating activities, developing regulations, and 
allocating Ecology resources for ground water quality protection activities. 

SSA - A Sole Source Aquifer designated by the Environmental Protection Agency 
under the Safe Drinking Water Act. 

WHP - A Wellhead Protection Program developed under provisions of the 1986 
Safe Drinking Water Act Amendments. 

WHPA - A Wellhead Protection Area delineated for protection under provisions of 
the Wellhead Protection Program of the 1986 Safe Drinking Water Act 
Amendments. 

WUCC - A Water Utility Coordinating Committee appointed under provisions of the 
Washington Public Water Supply Coordination Act of 1977 (RCW 70.116) to 
oversee development of a Coordinated Water System Plan. 
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GROUND WATER QUALITY AND/OR QUANTITY MANAGEMENT PROGRAMS 

There are a number of existing or emerging state and federal ground water 
management and protection programs that could be considered for implementation 
in the Sequim/Dungeness area; These state and federal programs include: 

o The Sole Source Aquifer Program of the Safe Drinking Water Act, 

o Environmentally Sensitive Area provisions of the State 
Environmental Policy Act, 

o Aquifer Protection Areas under Title 36 RCW, 

o The Wellhead Protection Program of the Safe Drinking Water Act 
Amendments of 1986, 

o Coordinated Water System Planning under the Public Water Supply 
Coordination Act of 1977, and 

o The State's Ground Water Management Program. 

The following is a summary of these programs. 

3 



SOLE SOURCE AQUIFER PROGRAM 

The Sole Source Aquifer (SSA) Program was established under section 1424 (e) of 
the Safe Drinking Water Act of 1977 and is administered by the Environmental 
Protection Agency (EPA). The'intent of this program is to prevent federal 
financially assisted projects from contaminating aquifers representing the sole or 
principal source of drinking water for an area. 

In order to qualify under the Sole Source Program, an aquifer must meet the 
following basic criteria: 

1) It must supply 50% or more of the drinking water consumed within 
the area for which the aquifer is supplying water, and 

2) Alternative sources of drinking water must be of inadequate 
quantity or not be economically feasible to develop as a replacement 
for the aquifer. 

When those two basic criteria are met, the EPA Administrator is authorized to 
declare a ground water system to be a Sole Source Aquifer upon receipt of a 
petition requesting such a designation. The petition must contain sufficient 
technical documentation to demonstrate that the aquifer meets the criteria for Sole 
Source designation. A petition can be submitted by any individual, corporation, 
company, partnership, municipality, state, or federal agency. 

A Sole Source Aquifer designation provides only limited direct protection of ground 
water quality, specifically, preventing federal financially assisted projects from 
contaminating underlying ground water. Federal financially assisted projects are 
projects for which the federal government is providing a portion, but not 100%, of 
the funding. An example of a project with federal financial assistance would be a 
highway construction project funded jointly by the federal government and the 
State of Washington. 

Within the boundaries of a Sole Source Aquifer, EPA will review all federal 
financially assisted projects to determine their potential for contaminating the 
aquifer. Should it be determined that a project may contaminate the aquifer, the 
commitment for federal financial assistance may be withdrawn unless mitigation 
measures are implemented. 

Probably the most beneficial aspect of a Sole Source Aquifer designation is its 
indirect impact on public awareness. Sole Source Aquifer designation can help 
people to recognize that an aquifer is unique or valuable and is worthy of 
protection. The designation can serve as a rallying point around which support for 
ground water protection and management efforts can coalesce. 
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Sole Source Aquifer designation may also increase opportunities for future federal 
grant funding for aquifer protection activities. The 1986 Safe Drinking Water Act 
Amendments created a new grant program to fund demonstration projects 
designed to protect vital portions of Sole Source Aquifers, termed Critical Aquifer 
Protection Areas (CAPA's). However, in spite of its inclusion in the 1986 Safe 
Drinking Water Act Amendments, Congress has not yet appropriated funding for 
the grant program. 

There are currently six Sole Source Aquifers in Washington State including: 
Spokane Valley/Rathdrum (Spokane County), Camano Island (Island County), 
Whidbey Island (Island County), Cross Valley (Snohomish County). Newberg 
(Snohomish County), and Cedar Valley (King County). The Cedar Valley Sole 
Source Aquifer includes portions of the South King County GWMA. EPA has been 
petitioned to designate two additional Sole Source Aquifers in Washington State, 
Western Pierce County and Tulalip (Snohomish County). 

Boundary Delineation Procedures. EPA recently established new policies 
concerning Sole Source Aquifer boundary delineation that affect the program's 
suitability for use in the Sequim Dungeness area, EPA now requires that a Sole 
Source Aquifer must be demonstrably separate from other aquifer systems. Sole 
Source Aquifer boundaries are now based on regional ground water divides such as 
the crest of mountain ranges, marine waters, or major rivers in deeply incised 
valley. 

If Sole Source Aquifer designation is pursued, the boundaries of the aquifer would 
be many times larger than the Sequim/Dungeness Area. Based on EPA policies, 
the southern boundary would likely be the Olympic Mountains, the northern 
boundary the Straits of Juan de Fuca, the western boundary Morse Creek or the 
Elwha River, and the eastern boundary the Lake Leland/Discovery Bay trough. 

Such a large Sole Source Aquifer area would have several potential draw backs. 
First, should the City of Port Angeles be included within the boundary, the area 
may not qualify as a Sole Source Aquifer because EPA might consider the city's 
Elwha River Ranney Well system to be a surface water source of drinking water. 
Secondly, the public awareness value of Sole Source designation would be 
diminished because attention would be focused on a large portion of the entire 
northern Olympic Peninsula rather than on the Sequim/Dungeness area. However, 
the latter problem could be partially rectified by seeking Critical Aquifer Protection 
Area status for Sequim/Dungeness area. 
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ENVIRONMENTALLY SENSITIVE AREA DESIGNATION UNDER 
THE STATE ENVIRONMENTAL POLICY ACT 

The State Environmental Policy Act (SEPAl (RCW 43.21C) is intended to provide 
decision makers and the public-with sufficient information to evaluate the 
environmental consequences of proposed land, air, or water-use activities; 
particularly when those activities involve an action by a governmental agency. The 
provisions of SEPA attempt to outline a process for distinguishing between actions 
that are likely to have a significant adverse environmental impact and those that 
are not. 

The State Legislature authorized the Department of Ecology (Ecology) to develop 
rules for the implementation of SEPA. The rules that were subsequently developed 
and adopted by Ecology (WAC 197-11) are intended to: 

1 l Provide a uniform environmental review process in all political 
jurisdictions within the state, 

2) Help define what constitutes a significant adverse environmental impact, 
and 

3) Outline the content of environmental documents prepared under 
SEPA. 

Categorical Exemptions. In developing the SEPA rules, Ecology determined that 
some classes or types of activities, because of their size or nature, are not likely to 
represent a significant environmental impact and should, under ordinary 
circumstances, be exempt from SEPA requirements. Section 197-11-800 (WAC) 
of the SEPA rules contains a list of the exempted types of activities, termed 
categorical exemptions. The categorical exemptions include some activities, such 
as construction of farm buildings of less than 10,000 square feet and commercial 
buildings of less than 4,000 square feet, that could potentially represent a 
significant adverse environmental impact in areas of unusual ground water 
sensitivity. 

The Clallam County Environmental Policy, Clallam County Code (CCC) Chapter 
27.01, adopts the state SEPA Rules by reference including sections pertaining to 
categorical exemptions. However, CCC Chapter 27.01.080 grants the Clallam 
County Planning Director considerable discretion in determining those activities 
which must undergo environmental review and those which are exempt. 

Environmentally Sensitive Areas. Since some areas of the state are unusually 
vulnerable to the adverse affects of land and water-use activities, Section 197-11-
908 (WAC) of the SEPA regulations grants authority for counties and cities to 
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designate certain portions of their jurisdictions as Environmentally Sensitive Areas. 
In designating a portion of their jurisdictional area to be Environmentally Sensitive 
under SEPA, a county or city can eliminate some or all of the categorical 
exemptions found in Section 197-11-800 (WAC). CCC Chapter 27.01.290 
establishes the process for designation of Environmentally Sensitive Areas within 
Clallam County but does not make direct reference to categorical exemptions. 

In addition to the elimination of certain categorical exemptions, an Environmentally 
Sensitive Area designation may provide several important benefits for an area of 
ground water vulnerability. It would assist in raising the level of awareness of both 
the public and governmental agencies regarding the sensitivity of the aquifer 
system to contamination from overlying land-use activities. Additionally, the 
Clallam County Commissioners could adopt a ground water policy framework 
concerning land and water-use activities that potentially affect the viability of an 
aquifer that has been declared to be environmentally sensitive. That policy 
framework could be referenced in CCC Chapter 27.01. The ground water policy 
framework would provide substantive authority for requiring mitigation of probable 
adverse environmental impacts under SEPA. 
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AQUIFER PROTECTION AREAS 

The 1986 Washington State Legislature adopted Substitute House Bill 1116 which 
provided the authority for creation of local Aquifer Protection Areas (APAs) to help 
establish a funding base for ground water protection, preservation, and 
rehabilitation programs. An Aquifer Protection Area can only be established 
through an election ballot issue requiring approval by a simple majority of voters. 

Within an Aquifer Protection Area, a county can collect a modest user fee on water 
connections and septic tanks. Collected revenues can be distributed to all political 
jurisdictions within the Aquifer Protection Area. 

Revenues generated through an Aquifer Protection Area can be used for preparing 
ground water protection plans, constructing ground water treatment facilities, 
constructing wastewater treatment facilities, and monitoring and inspecting on-site 
sewage treatment systems. As currently written, the law does not specifically 
authorize the use of Aquifer Protection Area revenues for ground water monitoring 
or for management programs to control pollution sources such as underground 
storage tanks, hazardous wastes, or agricultural practices. 

During the 1990 legislative session, a bill was introduced to broaden the language 
of the original Aquifer Protection Area legislation to allow funding of ground water 
monitoring programs, ground water protection programs, and the construction of 
public water systems. The bill, Substitute House Bill No. 2724, failed to pass but 
may be reintroduced in the future. 
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WELLHEAD PROTECTION PROGRAM 

Section 1428 of the 1986 amendments to the Safe Drinking Water Act established 
a Wellhead Protection (WHP) Program intended to safeguard ground waters that 
supply public water system wells or wellfields. Section 1428 requires each state 
to develop and implement a Wellhead Protection Program in accordance with 
criteria established by the Environmental Protection Agency (EPA). 

The first step in implementation of a Wellhead Protection Program is to establish 
the physical area to be protected, the Wellhead Protection Area (WHPA). A WHPA 
is defined in the Safe Drinking Water Act as "the surface and subsurface area 
around a well or wellfield supplying a public water system through which 
contaminants are reasonably likely to move toward and reach such water well or 
wellfield". 

EPA has established the following goals for WHPA delineation: 

1) To provide a remedial action zone around a well or wellfield to allow adequate 
cleanup response time in the event of a contaminant release, 

2) To provide an attenuation zone to reduce concentrations of known 
contaminants in ground water before they reach the wellhead, and 

3) To provide a well or wellfield management zone for regulating land-use in all or 
part of a well or wellfield's existing or potential recharge area. 

The boundaries of WHPAs will be established through use of any of a number of 
criteria including distance of contaminant travel, time of contaminant travel, the 
extent of aquifer drawdown, flow system boundaries, and the capacity of the 
aquifer to assimilate or attenuate contaminants. The Washington Department of 
Health (DOH) and the Department of Ecology (Ecology) will select the criteria or 
combination of criteria that will be used to delineate WHPAs and determine what 
specific threshold levels will be established for each criteria. 

EPA envisions that once a WHPA has been delineated, a management program will 
be developed outlining strategies for protection of the well or wellfield from three 
categories of threats: ( 1) the direct introduction of contaminants around the well 
casing, (2) microbial contaminants, and (3) chemical contaminants. 

The immediate vicinity of the well or wellfield should be protected from accidental 
spills and road runoff. The magnitude of management activities that will be 
necessary in the remainder of the WHPA will be determined through an inventory 
of existing contamination sources within the WHPA boundaries. For areas that are 
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undeveloped or under-developed, the potential future land-use of the WHPA must 
be considered. 

EPA recommends a number of tools that could be implemented by local 
governments to control sources of pollution in a WHPA including: zoning 
ordinances, facility design standards, prohibition of land-use categories, purchase 
of property or development rights, and public education. 

The Wellhead Protection Program for Washington State is not sufficiently 
developed to ascertain its specific approach to land-use management within a 
WHPA. It is currently estimated that the development of the state program will 
require an additional two years of preparation (Rowe, 1990). However, it is 
already apparent that there is a significant obstacle to the successful 
implementation of this program; public water systems generally lack land use 
management authority. 

Municipal purveyors such as the City of Sequim can easily implement a Wellhead 
Protection Program designed to safeguard municipally owned wells, provided, 
those wells are located within their corporate boundaries. However, in 
unincorporated areas where public well owners do not control surrounding land
use, the success of a Wellhead Protection Program will depend upon the 
willingness of Clallam County government to impose necessary land-use 
restrictions. Considering the numerous public water system wells within Clallam 
County, there may be some reluctance on the part of the county to embark on a 
program of "spot" or "micro" zoning because of the difficulty in administering such 
a program. 

DOH and Ecology recognize the potential difficulties associated with 
implementation of a Wellhead Protection Program in unincorporated areas and are 
developing strategies to facilitate county acceptance of the program (Rowe, 1990). 
These strategies include requesting the Washington State Legislature to provide 
explicit authority for counties to implement Wellhead Protection requirements and 
to provide financial incentives and assistance for local government involvement in 
Wellhead Protection Programs. 
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WATER SUPPLY COORDINATION ACT/ 
COORDINATED WATER SYSTEM PLAN 

In 1977, the Washington State Legislature passed the Public Water System 
Coordination Act (RCW 70.116). The purpose of this act was: 

1) To provide for the establishment of Critical Water Supply Service 
Areas based on the need for water utility planning,· 

2) To provide for the development of minimum public water system 
planning and design standards to ensure that public water systems are 
developed in accordance with regional needs, and 

3) To assist public water systems in meeting reasonable standards for 
quality, quantity, and pressure. 

The Public Water Supply Coordination Act created a step-by-step process to 
facilitate planning among water utilities and to assist water utilities in providing 
future water service in the most efficient manner possible. 

Under the Public Water Supply Coordination Act, jurisdictional county governments 
or the Washington Department of Health (DOH) may initiate a Preliminary 
Assessment of water system needs within a geographic area to identify problems 
associated with water quality, unreliable public water service, or lack of 
coordinated water system planning. Based on the findings of the Preliminary 
Assessment, a county government, in conjunction the with DOH, may declare an 
area to be a Critical Water Supply Service Area (CWSSA). Once the external 
boundaries of the CWSSA have been formalized by the county legislative authority, 
no new public water systems can be created unless existing systems are unable to 
provide service in a timely and reasonable manner. 

The CWSSA external boundaries define the area for which a Coordinated Water 
System Plan (CWSP) must be developed. A CWSP is intended to: 

o Delineate existing and future service areas for public water systems, 

o Establish uniform water system design standards, and 

o Coordinate public water system planning with land-use planning. 

The Coordinated Water System Plan provides individual public water systems with 
a firm planning base for determining the level of required water resources as well 
as the extent of utility capital improvements (mains, storage facilities, etc.) that 
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will be necessary to meet future demand associated with population growth within 
their existing and future service areas. The Coordinated Water System Plan also 
identifies local and regional water supply options for water utilities when it appears 
that existing, developed water resources will not be adequate to satisfy future 
demand. ,' 

Oversight of Coordinated Water System Plan development is provided by a Water 
Utility Coordinating Committee (WUCC) appointed by the county legislative 
authority. The membership of the WUCC must include representation from: 

o The county legislative authority; 

o The county planning Agency; 

o The county health agency; 

o Water utilities with over 50 service connections; 

o DOH; 

o Other agencies, utilities, or interested persons appointed at the 
discretion of the county or DOH. 
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GROUND WATER MANAGEMENT PROGRAMS 
(WAC 173-100) 

Under amendments to the Regulation of Public Ground Water Act (RCW 90.44), 
the 1985 Washington State Legislature established a process for the development 
of Ground Water Management Programs (GWMPs). The legislation was intended 
to set forth procedures for development of ground water management strategies 
that are consistent with both local needs and state water resource policies and 
management objectives. Such strategies should provide for protection of water 
quality, assurance of quantity, and efficient management of resources to meet 
future needs. 

Ground Water Management Programs must be developed under procedural 
regulations that have been established by the Department of Ecology (WAC 173-
1 00). Under the Ecology regulations, local governments, water user groups, or the 
state can request that certain geographic regions be declared Ground Water 
Management Areas (GWMAs). The request must document the ground water 
quantity and quality problems of the region. The Department of Ecology is 
authorized to accept the request and declare a geographic region to be a Ground 
Water Management Area provided that it meets any or all of the following criteria: 

1 l Geographic regions where ground water quality is threatened; 

2) Aquifers that are declining due to restricted recharge or over
utilization; 

3) Aquifers where over-appropriation may have occurred and 
adjudication of water rights has not yet been completed; 

4) Aquifers reserved or being considered for water supply reservation 
under chapter 90.54 RCW for future beneficial uses; 

5) Aquifers identified as the primary source of supply for public 
systems; 

6) Aquifers underlying a Critical Water Supply Service Area where a 
Coordinated Water System Plan (established pursuant to Chapter 
70.116 RCW) has identified the need for a Ground Water 
Management Program; 

7) Aquifers designated as Sole Source Aquifers by EPA; 
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8) Geographic regions where the ground water is susceptible to 
contamination or degradation due to land use activities; 

9) Aquifers threatened by sea water intrusion; and 

10) Aquifers from which major ground water withdrawals have been 
proposed or appear imminent (WAC 173-1 00-050). 

Once a region has been declared to be a Ground Water Management Area, the 
Department of Ecology, with concurrence of the jurisdictional county or counties, 
selects a lead agency for coordinating and undertaking the activities necessary for 
development of the program. The Department of Ecology in cooperation with the 
lead agency and affected local governments appoints a Ground Water Advisory 
Committee (GWAC) to oversee development of the Ground Water Management 
Program. 

WAC 173-100-090 stipulates that the membership of the GWAC must represent a 
broad spectrum of public interests. The GWAC should consist of representatives 
from the following groups: 

1) Local government legislative authorities within the designated area 
(eg. County Commissioners, City Councils); 

2) Planning agencies having jurisdiction within the designated area; 

3) Health agencies having jurisdiction within the designated area; 

4) Ground water user groups within the designated area, including 
domestic well owners; 

5) The Department of Ecology; 

6) Other local, state and federal agencies; 

8) Tribal governments, where a ground water management program 
may affect tribal waters; and 

9) Public and special interest groups such as agriculture, well drilling, 
forestry, environmental, business and/or industrial groups within the 
area. 

The purpose of the GW AC is to advise and assist the lead agency in the 
development of the Ground Water Management Program and to help to achieve 
consensus on critical issues. The broad based composition of the GWAC is 
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consistent with the stated intent of WAC 173-1 00 to "forge a partnership between 
a diversity of local, state, tribal, and federal interests in cooperatively protecting 
the states ground water resources". 

To assist in financing the development of a Ground Water Management Program, 
the state can make available 50 percent Centennial Clean Water Act Grants to the 
lead agency. The 50 percent grants must be matched with either direct financial 
participation by local governments or water user groups or through some form of 
local in-kind services. 

The initial step in the development of the Ground Water Management Program is to 
identify and evaluate the severity of all existing and potential ground water quality 
and quantity problems in the Ground Water Management Area. Goals and 
objectives are then developed for addressing each problem, and alternative 
management strategies are identified for achieving the goals and objectives. 

Alternative management strategies may include: 

o Proposed ordinances; 

o Proposed changes to existing ordinances or legislation; 

o Interagency agreements; 

o Recommended governmental policy statements; 

o Proposed amendments to local comprehensive plans, Coordinated 
Water System Plans, and basin management programs. 

The alternative management strategies are screened or evaluated based on 
effectiveness, cost, ease of implementation and other factors. The GWAC selects 
a group of preferred or recommended alternative management strategies and 
develops plans for the implementation of each strategy. The preferred alternatives 
and the implementation plans collectively become the draft Ground Water 
Management Program. 

Once a draft Ground Water Management Program has been completed, affected 
local governments (counties, cities, water districts, etc.} are given 90 days to 
concur with the program. After the concurrence process is completed, the 
Department of Ecology can certify the Ground Water Management Program. 
Following certification, state agencies and units of local governmental are required 
under WAC 173-100-120 to implement the provisions of the Ground Water 
Management Program. The state procedural regulations concerning Ground Water 
Management Programs require periodic review and update of those programs. 
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The Ground Water Management Program is different than other management 
structures described in this document in that it is comprehensive in nature. It 
allows a wide variety of regional water quantity and quality issues to be addressed 
within a single management framework. 
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Nitrate Loading Model Documentation 
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NOTE: THis· Is -FINAL DOCUMENT 
CLA COUNTY 
Dungerw~ "Aquifer 

Analytical Nitrate Loadi odel Documentation 

PURPOSE OF THE MODEL 

The model has been developed to estimate annual nitrate-nitrogen loads 
infiltrating from surface sources in the Dungeness aquifer and to estimate 
the nitrate-nitrogen concentration in ground water when nitrate from the 
infiltrating sources are added to the background concentration in ground 
water. 

Surface sources of Infiltrating nitrate Include general agricultural activity, 
animal husbandry, natural biological land cover sources, atmospheric . 
·contributions, ditch seepage, residential lawns and pets, and residential , 
commercial, and industrial septic systems. Agricultural activity is classified 
into the following farm types: general agriculture, row crops, field crops, 
alfalfa, and pasture. Biological sources are generically classified as cover . 
type 1 and cover type 2. Cover type 1 is described as fir/oak forest. 
Type 2 has not been described at this time. Septic sources are classified 
by zoning type: 

• RR1 • C2 

• RR2 . ··- • M1 

• RR3. • F1 

. . .,, ... };~~·; . '. .. 
::;~ ·. •, :.•·, .. , .. -~ 

• F2 

• F3 

•UR3 • X (unzoned residential areas). 

• C1 

CALCULATIONS 

. ·The calculations of nitratei-nitrogen lOading is arranged em the spreadsheet 
Into rows and columns. Each row corresponds to the calculations for a 
specific parcel of land. Each parcel Is Identified by township and range, 
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section, and subsection or parcel. The total area in acres for each parcel 
is required, since the calculations' are on a per-acre basis. 

The model can be used on either a quarter section containing a parcel or 
on the parcel itself. The level of accuracy of prediction will vary with size. 
Until field tested, the size range for use should be 1 0 to 640 acres. 

Certain information must be supplied by the user. The Information can be 
classified broadly into two classes: default or global parameters and row 
specific values. The entry area at the top right comer of the spreadsheet 
contains the parameters used by all row calculations. These are the default 
global parameters. Parcel-specific information is entered where needed in 
each row of calculations. Data that needs to be entered is indicated by an 
·x· at the top of the column. 

GLOBAL PARAMETERS < a . -
The global parameters and their initial or defau~'val~~e entry area are 
as follows: ,_. ··. ~> 

Table 1 

Global Parameters/Default Values 

Nitrate-N loading from farm animals 1 2.0 lbfacfyr 
Nitrate-N loading from cover type 12 5.9 lbfacjyr 
Nitrate-N loading from cover type 23 0.0 lbfacfyr , . ---
Nitrate-N loading from the atmoSphere 4.9 lbfacfyr 
Rate of lrriWrted water seepage from ditches4 796.4 tt3 f!tfyr 
Concentration of nitrate ln. ditches5 1.0 mgfL 

· Nitrate loading from nesldentlallawns6 4.4 lbjacfyr 
Nitrate loading fi.oni ieSidenlllll ~7 · . . · _2.4 lbjacjyr 

··Nitrate loading from reslderitlaJ septic systems 7:9 lbjdu/yf 
Hydraulic conductM!Y' 0.01 em; sec. 
Water table gradleml' ~.008 ft/ft 
Nitrate concentration In ground waterS 0.5 mg/L 
Annual rainfall lnfUtratlon rate 10 0.28 ft/vr 

1 Applied to General Agriculture and Pasture areas only. Fr001 SoU 
2 

conservation Service Data. 
3 

Oak-fir forest 
Non defined . 

4 If no value Is given for the number of feet of ditch In the parcel, the model 
e assume a value equal to the square root of the area. · 

From SoU ConserVation Service Data · 
6 Assumes equal lawn area for RA1, RA2, and AR3 areas only . 
1 Assumes equal pet density for RR1, AA2, and RA3 areas Olily. 
~ Used In calculating velocity and under flow volume. 

From USGS data 
10 From USGS/NOAA data 
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All these values are default parameter values and should be changed only 
if more accurate values become available. Note that nitrate loading from 
residential septic systems is expressed in terms of pounds per dwelling unit 
per year. Values for other zoning types are based on the "equivalent 
number of dwelling units. Note also that the water table gradient is a 
negative quantity, indicating a vertical drop per unit horizontal distance. 
Finally, units conversions are performed in the cells adjacent to ditch 
concentration, conductivity, and underflow concentration; the contents of 
these unit conversion cells should not be altered since these values are 
used in spreadsheet calculations. All entries should be converted to the 
units shown. 

The remaining global parameters in the entn-t:)..., are for agri~ultural 
loadings by farm type and the number of dwell·i~~~er acre by zoning 
type. The default parameter values for agriculturar ¥~.I.fOadings have 
been set at 10 lb(ac(yr for each farm type (agricultural, o op, field crop, 
alfalfa, and pasture). These values should be change based on newer 
data. The equivalent number of dwelling units per acre by zoning type are 
as follows: -

P /CLALLM-0.613-91/DP(wp) 
W7202.01 

Table 2 

Equivalent DUsjAcre by Zoning 

RR1 0.21 

RR2 0.41 

RR3 1.00 

UR1 2.00 

UR2 2.00 

UR3 4.76 

C1 3.45 

C2 3.45 

M1 3.45 

F1 0.05 

F2 0.11 

F3 0.21 

X 0.00 
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The above global parameters apply to all land parcels if it has the land use 
in question 

Parcel Specific Data 

Values for a specific parcel of land must be entered into the spreadsheet 
within the appropriate row. The columns requiring row specific information 
are identified by an "X" in the table heading and include the following: 

• Township and range, section, s~b~~4 
• Total acreage for each parcel \ '. "'1~ 
• Percent acreage by farm type (agricultural, rCcrops, field crops, 

alfalfa, and pasture). The default values ar'e indicated in the initial 
row. 

• Percent acreage of biological/land cover areas by cover type, for 
which initial default values are indicated in Row 1. 

• Percent acreage of residential area by zoning type, for which initial 
default values are indicated in Row 1. 

Note that all these values must be entered as a percent of the total parcel 
size, e.g., if there are 4 acres of C1 and the parcel size is 160 acres, enter 
2.5 percent. Note also that the allocation of acreage into components 
(agricultural, natural cover, zoned land, other) should total100 percent. The 
default landuse component values are as follows: 

• 20 percent of the parcel in agricultural usage with the following 
breakdown: 

4 percent agriculture (Ag) 
4 percent row crops (R) 
4 percent field crops (F) 
4 percent alfalfa (Af) 
4 percent pasture (P) 
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• 20 percent of the parcel in natural biological cover areas with the 
following breakdown: 

20 percent cover type 1 
0 percent cover type 2 

Note that unless a cover type 2 is defined, this percent will always 
equal 0 percent. 

• 60 percent in residential areas, with the following breakdown: 

5 percent RR1 - 5 percent C2 
5 percent RR2 a 5 percent M 1 
5 percent RR3 ~ - 5 percent F1 

- 5 percent UR1 ~ - 5 percent F2 
- 5 percent UR2 'tA 5 percent F3 

5 percent UR3 - /'"o percent unzoned 
5 percent C1 · .. ,. 

Note that the sum of percent acreage for RR1, RR2, and RR3 is used in 
calculations for pet and lawn loading, and the sum of the acreage for 
general agriculture and pasture (Ag and P) is used for a9ricultural animal 
calculations. 

At the far right of each row (columns _ to _j are a summary of the 
calculations showing annual nitrate-N loads from infiltrating sources, total 
infiltrating nitrate-N load, and an estimate of the resulting ground water 
nitrate concentration. 

The nitrate-N concentration in ground water beneath the parcel is calculated 
assuming all infiltrating loads are evenly mixed in a volume of water 
composed of underground flow, ditch seepage and rainfall infiltration. The 
values for these aquifer volumes is shown. The aquifer under flow volume 
is based on an assumption of a 20-foot-thick upper aquifer zone. 

The symbols used in this area of the spreadsheet are summarized as 
follows: 

• Ag - total agricultural loading 

• An - animal husbandry loading 

• Nt - natural cover loading (biological) 

• Atm - atmospheric loading 

P /CI..Al.LM-0.613-91 /DP(wp) 
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• Dt- ditch loading (from seepage) 

• Lw - lawn loading 

• Pt - pet loading 

• Rs - residential loading 

As noted previously, the length of ditches in a land parcel is assumed to 
equal the square root of the area composing the parcel expressed in feet 
unless expressly calculated; ditch loads are calculated as the square root 
of area times the seepage rate times the ditch nitrate-N concentration. Total 
nitrate-N load is the sum o~nitrate loads from each of the infiltrating 
nitrate sources (backgroun ow, ditch seepage, and land surface 

sources). . ~~r . . . 
CALCULATIONS ·, 

' ' '-· The remaining calculations, leaving out unit conversions, are performed as 
follows: 

• Ditch load and the sum of the remaining loads 
(Ag+An+Nt+Atm+Lw+Pt+Rs) are given. 

• Underflow load is calculated as the ground water nitrate 
concentration times the calculated underflow volume. Infiltrating 
load equals the. calculated total land surface loading. Underflow 
concentration is given a default value of 0.5 rrig/L but can also be 
calculated .if upgradient well data are available to give a "real" 
coneentration_~alue ..•.. ··.< . . 

' Mo.;•. • :: .o ,, • '"o ) o o· • • • • 

.·.: :J~~. ·~.-:·- 'f_ ;:::· .• ;:·: .. :.··.·:·~:.-:·.~.;;~:·,~·-~; ... :·~··~-: •• ·"·'·. >. .·~. ':· ·. .... . . . ... 

• Ditd,l volurne,ls;;~cuJ.~ed-as ditch seepage rate times the total r 
lengttf of aitcheS''in the parcel. . ' ... _·. . '.· '· i . . . ' . 

• Infiltrating volume is calculated as infiltration rate times the area 
composing the land parcel. · 

• Underflow volume is .<:alculated as the· negative. product of 
conductivity times gradient times the square . root. of the area 
composing the land parcel. . · 

• The downgradie~t concentration is calculated as the sum of the 
ditch, infiltrating, and underflow loads divided by the sum of ditch, 
infiltrating, and underflow volumes. 
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COMMENTS 

The model has not been calibrated at this time and should be used 
judiciously, primarily to compare the relative size of impacts of proposed 
changes. In particular, until the default global parameter values are refined 
and the model calibrated, the mo does not J¥GJ?P<lc7?? to represent 
actual concentration impacts with a eal of accuracy. However, since 
the model is systematic and based asonable" values, the relative 
impacts of different scenarios should b~ ~liable. 

·, 
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MEMORANDUM 

TO: Bill White DATE: June 13, 1991 

FROM: Jim Bailey 

RE: Review of Parkwood Monitoring Plan 
Proposed Ground Water Monitoring 
Parkwood Adult Community 
Clallam County, Washington 

At your request, Sweet-Edwards/EMCON, Inc. (SE/E) has completed a 
preliminary review of the ground water monitoring portions of the following 
two documents: 

• Parkwood waiver request, February 7, 1989, prepared by 
Northwestern Territories, Inc. (NTI) 

• Operation and Maintenance Manual, December 1989, prepared by 
Northwestern Territories, Inc. (NTI) 

• First Quarter, 1990 Parkwood sewage flow and ground water 
monitoring report. 

It is apparent that NTI has prepared a fairly comprehensive plan to monitor 
sewage flow and ground water quality at the Parkwood site. Based on the 
documents SE/E has reviewed, some additional clarification is needed. In 
addition, SE/E recommends certain modifications to the monitoring plan. 

1. A Sampling Plan should be prepared that includes a quality 
assurance (QA) program and sampling methodologies plan to 
ensure that all ground water quality samples are collected 
uniformly and that all data are scientifically defensible. 

2. A site plan showing well locations, drainfield(s), site layout and 
adjacent land use should be attached to all ground water 
quarterly sampling reports. 

CLALJWHITE·M.607 /kk:2 
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3. Prepare an assessment/justification for using the sampling wells 
identified in the above two documents. The evaluation should 
address the following: 

• Do the wells meet m1n1mum Ecology standards for 
construction of wells (WAC 173-160)? 

• Is the screened zone of each well located in the upper portion 
of the uppermost aquifer? 

• Where is the location of ground water sample collection with 
respect to each well (i.e., at well head after pressure tank, at 
outside faucet, inside house ... )? 

4. At the time of ground water sample collection, the following field 
measurements should be collected and presented in quarterly 
sampling reports for each well: 

• pH, temperature, specific conductance 

• Depth to ground water (measured to nearest 0.10 foot 

5. A survey for vertical elevation of each well be completed at 
reference point location where depth to ground water level 
measurements are collected. 

6. Based on ground water elevations for each well and for each 
quarterly sampling event, a ground water elevation contour map 
should be prepared showing direction of ground water flow. A 
discussion of the effectiveness of the downgradient well locations 
should be included. 

7. At a minimum, the following parameters should be tested during 
each sampling event. 

• Nitrate 
• Chloride 
• Sulphate 
• Total dissolved solids 

CI.AlfWHITE·M.607 fkk:2 
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• pH 
• specific conductance 
• Total/fecal coliform 

8. Presently, it is our understanding that there are three upgradient 
wells (M-1, M-2, and M-3) and two downgradient wells (M-4 and 
M-5). At least one additional downgradient well should be added 
to the monitoring network. The locations of the downgradient 
wells must be positioned (and screened) in order to assess 
potential impacts from the drainfield to the uppermost aquifer. 

9. An additional upgradient monitoring well located between the 
Parkwood and Green Acres development would be useful to 
evaluate ground water flow directions and water quality 
conditions in this area. A previous flow map show a ground 
water divide in this area which, if shifted to the north, would 
make Green Acres upgradient of the Parkwood site. In 
exchange for a well in this area, one of the other upgradient 
wells, ideally M-1, could be dropped. 

CLALjWHITE·M.607 /kk:2 
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JUel-07-1991 10:49AM FRDI1 Adolfson Associates. Inc. TO 9910444145204709108 

~LPSON ASSOCIATES • INC. 
llBIIOU!IDOM 

'1'0 z Ann Soule ,' 

OF; Clallam County DCD Water Quality Division (683-2037) 

FROM1 Derek Sandison 

DA'l'E; 6/7/91 

SUBJECT: Report Concerning Aaequ~cy of on-Site Sewage System 
~egulatory Framework 

P.02 

In the draft document, I omitted one leco~mendation concerning 
possible improvements of the Environmental Health Division 
Regulations (CCHR Chapter 4). The recommendation concerns a 
section of CCHR 4 (030) that establishes deviation from the Class 
B freshwater quality standards for surface waters as the 
threshold for determining when contamination of water is of 
public health significance. I would recommend that, with respect 
to 9r0und water, contamination of public health significance 
shoul4 be dete~ined by deviation from the drinking water maximum 
contaainant levels established in the Rules and Regulations of 
the State Bo~rd of Health Regarding Public Water Supplies (WAC 
246-290) or the numeric ground water Criteria contained in the 
Water Quality Standards for the State of washington (WAC 173-
200}. 

ThiS recommendation will be included in the final draft of the 
above referenced document. 

.. 
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INTRODUCTION 

The purpose of this report is to assess the consistency of the on-site sewage 
regulations utilized by the Clallam County Department of Community Development 
Environmental Health Division.with applicable state regulations concerning on-site 
sewage disposal. The assessment is comprised of several parts. First, a direct 
comparison is made between the content of Washington State Board of Health On
Site Sewage System Regulations and Chapter 4 of the Clallam County Health 
Regulation. Second, the review of the Environmental Health Division's On-Site 
Sewage Program conducted in 1988 by the Washington State Department of 
Health is analyzed to provide insight into the procedural and administrative aspects 
of the local program. Finally, the provisions of the new Washington State Ground 
Water Quality Standards (WAC 173-200) are summarized and the manner in which 
those standards will impact local on-site sewage disposal management programs is 
assessed. The report concludes with recommendations concerning potential 
modifications to the local on-site sewage program that might be prompted by state 
regulations or policy. 

By way of background, the regulatory framework for management of on-site 
sewage disposal in Washington State is presented in the following section. 

EXISTING REGULATORY FRAMEWORK 

Regulatory responsibility for on-site sewage disposal system use in Clallam County 
is divided among the Department of Ecology (Ecology), the Washington State 
Department of Health (DOH) (formerly the Department of Social and Health 
Services (DSHS)). and the Clallam County Environmental Health Division (CCEHD). 
Primary jurisdictional authority is apportioned among each of these departments 
based upon on-site sewage system capacity. 

SYSTEMS RECEIVING 14,500 OR MORE GALLONS PER DAY FLOW 

Ecology is responsible for the largest on-site sewage systems, those with common 
point wastewater flows of 14,500 gallons per day or more (*). These systems are 
regulated under the State Waste Discharge Program (WAC 173-216). 

Ecology's regulations governing submission of plans and reports for construction of 
wastewater facilities, WAC 173-240, have virtually precluded the use of such 
systems since 1983. WAC 173-240-035 states that: 

"Domestic wastewater facilities utilizing subsurface sewage treatment 
and disposal, as defined in WAC 173-240-020(5), are prohibited 
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except under those extraordinary circumstances where no other 
reasonable alternatives exist". 

WAC 173-240-035 also requires public ownership, operation, and management of 
such systems. -' 

If a project proponent can demonstrate that no other alternative to a 14,500 or 
more gallons per day system exists and could arrange for public management, 
Ecology would require the preparation of a thorough engineering report for the 
proposed system. The engineering report must demonstrate that through a 
combination of natural attenuation of pollutants and treatment technology, 
operation of the system will not adversely affect the beneficial uses of underlying 
ground water and will not result in a violation of primary drinking water standards. 

In October of 1990, Ecology adopted new regulations for ground water quality that 
are to be used by that department in establishing performance standards and 
operational requirements for permits issued under the State Waste Discharge 
Program and other permit programs administered by Ecology. The new 
regulations, Washington Ground Water Quality Standards (WAC 173-200) are 
discussed in more detail in a later section of this document. The net effect of the 
stringent requirements of the Ground Water Quality Standards may be to eliminate 
any possibility of receiving Ecology approval for on-site sewage systems with 
14,500 or more gallons per day common point flow. 

((*)Note: Under WAC 173-240-020, Ecology is responsible for regulating any 
system utilizing subsurface disposal, regardless of size, if that system is funded 
through a state construction grant or federal construction grant under the Federal 
Water Pollution Control Act.) 

SYSTEMS RECEIVING BETWEEN 3,500 AND 14.499 GALLONS PER DAY FLOW 

DOH is normally responsible for directly regulating on-site sewage systems with 
common point wastewater flows of between 3, 500 and 14.499 gallons of effluent 
per day. However, in Clallam County, DOH contracts with CCEHD to assume 
responsibility for regulation of such systems. Systems with common point flows 
of between 3,500 and 14.499 gallons of effluent per day are commonly referred to 
as "larger" on-site sewage systems. Such systems are regulated under Section 
075 of the State Board of Health On-Site Sewage System Regulations (WAC 248-
96). 

The design of larger on-site sewage systems is governed by guidelines that were 
developed by DOH with assistance from Ecology (DOH and Ecology, 1987). These 
guidelines or their earlier predecessors have been in effect in Clallam County since 
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1979. The larger on-site sewage system guidelines impose limitations concerning 
density and special system design criteria for areas with coarse textured soils. 
Coarse textured soils are referred to in the larger system guidelines as Type 1 soils. 
Allowable development densities for larger on-site sewage systems installed in 
Type 1 soils are limited to 2 uAits per acre and pressure distribution and sand 
filtration technology must be employed. Pressure distribution and sand filtration of 
effluent greatly enhances the treatment capability of on-site sewage systems 
installed in coarse textured soils. 

Provisions of the larger on-site sewage system guidelines attempt to avoid 
concentrating wastewater in a limited area by dividing larger on-site sewage 
system drainfields into sub-drainfields and enforcing setbacks between the sub
drainfields. At least three sub-drainfields are required for each larger on-site 
sewage system. Each sub-drainfield is sized to accept 50% of the estimated 
wastewater flow from a facility or development providing a total capacity of 
150%. This allows each one of the three sub-drainfields to be rested alternately 
on a rotating basis. Under the larger on-site sewage system guidelines, each of 
the sub-drainfields must be separated by at least 15 feet and two different larger 
on-site sewage systems must be separated by at least 50 feet. 

An application for a larger on-site sewage system must be accompanied by an 
engineering report demonstrating that the system and surrounding soil can 
adequately treat and assimilate the design wastewater flow. The application must 
also identify an entity responsible for management of the system. 

SYSTEMS RECEIVING LESS THAN 3,500 GALLONS PER DAY FLOW 

CCEHD is responsible for regulating the use of on-site sewage disposal systems 
receiving less than 3,500 gallons of wastewater per day. This category can be 
divided into three sub-categories: smaller community systems that serve a number 
of residences or commercial facilities under separate ownership, commercial 
facilities or multifamily units under a single ownership, and individual systems 
serving a single family residence. 

DOH maintains a general oversight role in the local CCEHD program. This includes 
auditing the effectiveness of the CCEHD program. Such an audit was conducted in 
August 1988 by DOH staff. The results of that audit are reported in the section of 
this report entitled "Review of the Clallam County Environmental Health Division 
On-Site Sewage Program Conducted by the Washington Department of Health". 

DOH is also responsible for establishing the minimum standards to be used by local 
governments in regulating on-site sewage disposal systems use. The On-Site 
Sewage System Regulations (WAC 248-96) adopted by DOH's governing body, 
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the State Board of Health, serve as the basis for the CCEHD regulations. 

The state regulations requires local boards of health to adopt on-site rules and 
regulations that are at least as stringent as those contained in WAC 248-96. 
Accordingly, Clallam County Health Regulation Chapter 4 must incorporates all 
applicable requirements of WAC 248-96. 

COMPARISON BETWEEN THE STATE BOARD OF HEALTH REGULATIONS 
AND 

CLALLAM COUNTY HEALTH REGULATION CHAPTER 4 

The following is a point by point comparison between the principal state regulation 
concerning on-site sewage disposal, the State Board of Health On-Site Sewage 
System Regulations (WAC 248-96) and the local on-site sewage regulations, the 
Clallam County Health Regulation Chapter 4. This comparison focuses on 
regulatory aspects relating to or potentially impacting ground water quality. 

Generally, the number of the section of either the state or local regulations 
pertaining to each provision described in the following text will be presented in 
parentheses at the end of the sentence regarding that specific provision. For 
instance, if a portion of the text concerning the state regulations is describing the 
requirements found in Section 110 of WAC 248-96 concerning maximum depth 
requirements for on-site sewage systems, (11 0) will appear at the end of the 
applicable portion of the text. 

References are frequently made in this section, as well as in the document as a 
whole, to the State Board of Health On-Site Sewage System Regulations as being 
WAC 248-96. This administrative code was recently recodified to WAC 246-272. 
Since The Department of Health has not reprinted the on-site sewage regulations 
with the new codification, the public is generally only familiar with WAC 248-96. 
Therefore, the state on-site regulations are described in this document based on 
the sections found in WAC 248-96. 

STATE BOARD OF HEALTH ON-SITE SEWAGE SYSTEM REGULATIONS (WAC 
248-96) 

Puroose. 

The stated purpose of the State Board of Health On-Site Sewage Regulations 
(hereafter referred to as the Department of Health (DOH) Regulations) is to assure 
protection of public health by minimizing: 
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(a) Public health effects of on-site sewage systems on surface and ground 
waters, and 

(b) Potential for public exposure to sewage (011 ). 

Local Regulations. 

The DOH Regulations are intended to provide local boards of health with a uniform 
framework for the establishment for local on-site sewage rules and regulations. 
The provisions of such local rules and regulations must be at least as restrictive as 
the DOH regulations. Local rules and regulations are subject to review and 
approval by DOH . 

Nothing in the DOH Regulations prohibits the adoption and enforcement of more 
stringent regulations by local health departments where such regulations are 
needed to protect public health (025). 

Special Standards to Protect Drinking Water Aquifers. 

Under the DOH Regulations, local boards of health are required to develop special 
standards for on-site sewage system use in areas 
where underground sources of drinking water are vulnerable to contamination. 
Such areas are defined as those with soils or other conditions that are ineffective 
in retaining and/or removing substances of public health significance prior to entry 
to underground sources of drinking water. The level of control exerted by such 
special requirements is to be commensurate with the degree of protection deemed 
necessary for the underground source of drinking water by the local health 
authority and DOH (025). 

Ground Water Definition. 

The DOH Regulations define ground water as a subsurface water occupying the 
zone of saturation, permanently, seasonally, or as the result of tides (the top 
surface of which is usually referred to as the water table) which may be 
demonstrated by one or all of the following methods: 

(a) Water seeping into or standing in an open excavation from the soil 
surrounding the excavation, 

(b) Spots or blotches of different colors or shades interspersed with a 
dominant color in soil, commonly referred to as mottling ... (020l 
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Soil Classification. 

The DOH Regulations identify six basic soil types upon which design criteria and, 
to a large extent, density or minimum lot size are based. The soil types are listed 
in Table 1. ·• 

SOIL TYPE 

1 

2 

3 

4 

5 

6 

TABLE 1 

SOIL TEXTURAL CLASSIFICATION 

Coarse sand or coarser 

Medium sand 

Fine sand, loamy sand 

Sandy loams, loams 

Porous, well developed structure in silt and 
silt loams 

Other silt loams, silty clay loams, clay loams 

Under the DOH Regulations, Type 1 Soils have both a narrow definition as coarse 
textured, rapidly permeable soils and a broader definition that includes other soils 
and/or conditions where the treatment potential is ineffective in retaining and/or 
removing substances of public health significance to underground sources of 
drinking water (094). 

Designer Requirements. 

The DOH Regulations require that on-site systems be designed by a professional 
engineer, registered sanitarian, or designer certified by a local health department 
(110). The regulations also specify basic criteria for certification of designers 
(130). 

Designs of Larger On-Site Sewage Systems (3,500 gallons per day flow) may only 
be prepared and submitted by a professional engineer registered by the State of 
Washington in accordance with Chapter 18.34 RCW (075). 
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Design Criteria. 

The design of on-site sewage disposal systems must conform to the EPA "Design 
Manual: On-Site Wastewater Treatment and Disposal Systems" (EPA 1980) (11 0). 

Vertical Separation. 

Vertical separation is defined as the depth of unsaturated, original, undisturbed soil 
that exists between the bottom of a subsurface absorption system and a restrictive 
layer or water table. The DOH Regulations require that, generally, a three foot 
vertical separation must be maintained. However, a reduction in vertical separation 
to one foot is permissible provided the system is designed by a professional 
engineer, a registered sanitarian, or an on-site sewage system designer certified by 
the county. Local health authorities are empowered to require vertical separation 
greater than three feet when the aquifer underlying an on-site sewage system is 
used as a drinking water supply (100). , 

System Depth. 

The bottom of a subsurface absorption system cannot be deeper than three feet 
from finished grade except under special conditions approved by the local health 
authority. If approved under special conditions, the bottom of the system can 
placed as deep as 10 feet from finished grade ( 11 0). 

Alternative System Guidelines. 

The DOH Regulations provide for the establishment of guidelines to govern the use 
of alternative on-site sewage systems (consisting of treatment and/or disposal 
components other than a septic tank and subsurface absorption systems). 
Alternative systems approved for use in Washington State include mounds, sand 
filters, composting toilets, and aerobic treatment units (046). 

Minimum Horizontal Separation. 

Subsurface absorption systems are required to be separated from a water well by 
at least 100 feet. A reduction to 75 feet may be allowed by the local health 
jurisdiction if it can be demonstrated that the reduction will not have an adverse 
effect (1 00). 

Density/Lot Size Specifications. 

The DOH Regulations establish limits on the allowable density of on-site sewage 
systems. Densities are expressed in residential unit volumes per acre. A unit 
volume is defined by DOH as 450 gallons of effluent per day, the estimated 
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quantity of wastewater generated by a 3 bedroom home. The maximum number 
of residential unit volumes allowed per acre is 3.5 or a total of 1570 gallons of 
wastewater per acre per day (090). 

In the DOH Regulations, allowable density is determined through establishing a 
minimum gross land area for each unit volume of sewage. Gross land area is 
defined as the 

"lot area which is bounded by the centerline of adjoining road or street right
of-ways within the boundaries of the proposed development" (020). 

DOH provides two options for establishing minimum gross land area, termed 
Method I and Method II. Method I prescribes specific gross land area 
requirements based on soil conditions and the source of water. For developments 
to be served by a public water system, gross land areas range from 12,500 square 
feet in Type 2 soil to one acre for Type 1 soil (090). For developments served by 
individual wells, gross land area requirements are either one acre for Type 2, 3, 
and 4 soils or 2 acres for Type 1, 5, and 6 soils (See Table 2). 

TYPE OF 
SOIL 

1 

2 

3 

4 

5 

6 

TABLE 2 

LOT SIZE WITH 
PUBLIC WATER SYSTEM 

1 ACRE 

12,500 SQ. FT. 

15,000 SQ. FT. 

18,000 SQ. FT. 

20,000 SQ. FT. 

22,000 SQ. FT. 

LOT SIZE WITH 
INDIVIDUAL 
WELLS 

2 ACRES 

1 ACRE 

1 ACRE 

1 ACRE 

2 ACRES 

2 ACRES 

The DOH Method II is much more ambiguous than Method I. Minimum gross land 
area requirements are not clearly spelled out but are determined, within certain 
limits, by consideration of a variety of factors concerning the site including soil 
conditions, impacts on ground water, topography, geology, climatic conditions, 
and area growth patterns (090). These factors must be analyzed by the 
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developer's engineer or designer and the results incorporated into a report used to 
justify a proposed gross land area. 

Minimum gross land areas determined under Method II are subject to the 3.5 
residential unit volumes per acre or 1570 gallons of wastewater per acre per day 
limitations. Thus, Method II is of little use in areas of Type 2 soils. However, 
under Method II, it is possible to gain reductions in the minimum gross land area 
requirements established under Methods I for Type 1, 3, 4, 5, and 6 soils. 

If the Method II report indicates that Type 1 soils (or Type 1 conditions) exist at 
the site, gross land area can be reduced below one acre only if mound systems, 
sand filters, or equivalent technology are used to treat the wastewater. However, 
even with use of such enhanced treatment technology, minimum gross land area 
per unit volume of sewage cannot be less than one-half acre (090). 

Subdivision Review Requirements. 

Preliminary tests for subdivisions that are intended to utilize on-site sewage 
disposal systems must include at least one soil log per acre or tract (095). All site 
evaluations must be performed by or under the direct supervision of the local 
health department, a registered sanitarian, a professional engineer, a registered soil 
scientist, or a designer certified by the local health department (094). 

CLALLAM COUNTY HEALTH REGULATION CHAPTER 4 

In this subsection, the provisions of Clallam County Health Regulation 4 are 
reviewed for consistency with the basic provisions of the DOH Regulations 
presented in the previous subsection. 

Puroose. 

Clallam County Health Regulation Chapter 4 (CCHR 4) contains a statement of 
purpose that is virtually identical to that of the DOH Regulations, specifically: 

to assure protection of public health by minimizing: 

(a) 

(b) 

Public health effects of on-site sewage systems on surface and ground 
waters, and 

Potential for public exposure to sewage (01 0). 

CCHR 4 also states that compliance with the intent of DOH Regulations is an 
objective of the local regulations. 
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Local Regulations. 

CCHR 4 represents Clallam County's version of the local rules and regulations 
allowed under the DOH Regulations. Under Section 015, CCHR 4 adopts the DOH 
Regulations by reference. As specified in the DOH Regulations, CCHR 4 has been 
reviewed by DOH for consistency with their regulations and has received approval 
from that department. 

Special Standards to Protect Drinking Water Aquifers. 

In addition to the statement of purpose, several portions of CCHR 4 address 
ground water contamination. The definition of on-site sewage system failure in 
Section 020 includes effluent discharges that result in contamination of ground 
water, surface water, or potable water supplies. In Section 030, discharges that 
cause "contamination of public health significance to any ground water" is 
prohibited. However, "contamination of public health significance" is defined 
based on deviation from Class B freshwater standards found in the Washington 
Surface Water Quality Standards, WAC 173-201. 

The Class B standards under WAC 173-201 describe surface waters of a quality 
that is generally not suitable as a drinking water source (drinking water supply is 
not listed as a characteristic use of Class B waters). Criteria established under 
WAC 173-201 for Class B waters include fecal coliform (mean 100/100 ml), 
dissolved oxygen, total dissolved gas, temperature, pH, and turbidity. 

CCHR 4 also establishes a special designation referred to as Geologically Sensitive 
Areas (GSAs). GSAs are areas that are subject to ground water, surface water, or 
drinking water supply contamination. Specific GSAs, with defined geographic 
boundaries, can be established through action of the Clallam County Board of 
Health (020). 

Under CCHR 4, the designation of a GSA has two primary policy implications: one 
related to maximum density limitations and the other pertaining to on-site system 
designer requirements, both discussed in more detail elsewhere in this section. In 
both cases, the GSA requirements are identical to requirements for Type 1 soils. 

Ground Water Definition. 

CCHR 4 does not contain a definition of ground water. However, since CCHR 4 
adopts the DOH Regulations by reference, the definition of ground water found in 
those regulations is the operative definition for Clallam County concerning on-site 
sewage disposal (015). Specifically, ground water is defined in the DOH 
Regulations as: 
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" ... a subsurface water occupying the zone of saturation, permanently, 
seasonally, or as the result of tides (the top surface of which is 
usually referred to as the water table) ... • 

Soil Classification. 

CCHR 4 utilizes the soil classification system described in the DOH Regulations. 
However, CCHR 4 does not provide a description or definition of the various soil 
types described in the classification system. 

The DOH classification system identifies six soil categories, Type 1 through Type 
6, based on the U.S. Department of Agriculture textural classification system. 
Type 1 soils consist of the coarsest textured soils (e.g. coarse sands or coarser) 
while Type 6 soils consist of the finest textured soils (e.g. clay, clay loams). Type 
2 through Type 5 soils consist of intermediate textures (See Table 1 - DOH 
Regulations Section). Design criteria and, to a large extent, density or minimum lot 
size are based on these soil types. 

Designer Requirements. 

Section 090 of CCHR 4 requires that on-site sewage systems be designed by a 
professional engineer, registered sanitarian, or designer certified by the Clallam 
County Health Division. Although, the Clallam County Health Division retains the 
right to design on-site sewage systems internally as well. 

Two classes of certified designer are designated under CCHR 4: "Class A" and 
"Class B". Class A designers, professional engineers, and registered sanitarians 
may submit designs for all sites and conditions. Class A designers, professional 
engineers, and registered sanitarians are responsible for designing alternative 
systems and systems in GSAs or in areas where a "Type 1 soil condition" has been 
identified and an aquifer is considered at risk (091 ). Class B designers are primarily 
limited to preparing designs for conventional on-site sewage systems in geographic 
areas lacking any unique environmental sensitivity and where a three foot vertical 
separation can be maintained (091) (see Vertical Separation). 

The regulations also specify basic criteria for certification of designers. Designers 
must successfully complete a written and/or field examination and demonstrate 
evidence of at least two years experience as an on-site sewage system designer. 

Consistent with the requirements of the DOH Regulations, designs of Larger on-site 
sewage systems (3,500- 14.499 gallons per day flow) may only be prepared and 
submitted by a professional engineer registered by the State of Washington in 
accordance with Chapter 18.34 RCW. 
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Design Criteria. 

CCHR 4 adopts by reference the "Design Manual, On-Site Wastewater Treatment 
and Disposal Systems (015). Chapter 7 of the Design Manual provides 
recommendations concerning the design, construction, operation and maintenance 
of subsurface absorption systems including drainfields, beds, and mounds. The 
recommendations cover such critical design considerations as effluent application 
rates and effluent distribution techniques. 

The only other reference made in CCHR 4 concerning design criteria pertains to 
conditions for reduction of lot sizes under Method II in an area of Type 1 soil 
conditions or a Geologically Sensitive Area. CCHR 4 states that in such areas, 
reduction of lot size below that prescribed under Method I can be allowed only if 
an alternative system is utilized that is capable of providing treatment equal or 
greater to that provided by a mound system or sand filter (055). 

Vertical Seoaration. 

CCHR 4 adopts by reference the vertical separation requirements of the DOH 
Regulations. Specifically, that a three foot vertical separation must be maintained. 
However, a reduction in vertical separation to one foot is permissible provided the 
system is designed by a professional engineer, a registered sanitarian, or an on-site 
sewage system designer certified by the county. 

System Depth. 

CCHR 4 adopts by reference the requirement in the DOH Regulations stipulating 
that the bottom of a subsurface absorption system cannot be deeper than three 
feet from finished grade except under special conditions approved by the local 
health authority. If approved those under special conditions, the bottom of the 
system can placed as deep as 1 0 feet from finished grade. 

Alternative System Guidelines. 

CCHR 4 allows use of alternative systems such as mounds and sand filters 
provided such systems are designed, constructed, and monitored in accordance 
with Alternative System Guidelines prepared by DOH and its Technical Review 
Committee (041). 

Minimum Horizontal Separation. 

CCHR 4 adopts by the reference the vertical separation requirements of the DOH 
Regulations. Specifically, that subsurface absorption systems are required to be 
separated from a water well by at least 100 feet. A reduction to 75 feet may be 
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allowed if it can be demonstrated that the reduction will not have an adverse effect 
on the well. 

Density/Lot Size Specification. 

CCHR 4 contains provisions that are virtually identical to the DOH Regulations 
concerning the methods for determining minimum lot sizes (055). The DOH 
Method I and Method II lot size determination procedures are designated as the 
appropriate methodologies for Clallam County. These methodologies allow 
development densities of between 1 and 3.5 units per acre for areas with public 
water supplies and 0.5 to 1 units per acre with individual wells. Method II is used 
to justify smaller lot sizes than are specified outright under Method I, however, the 
maximum development density remains 3.5 units per acre. 

The only significant difference between the DOH density/lot size provisions and 
those of CCHR 4 is that under CCHR 4, Geologically Sensitive Areas are treated in 
a manner equivalent to Type 1 soils when lot size reductions are considered under 
Method II. The requirement that reduction of lot size below that prescribed under 
Method I can be allowed only if an alternative system is utilized that is capable of 
providing treatment equal or greater to that provided by a mound system or sand 
filter applies to Geologically Sensitive Areas as well as areas with Type 1 soil 
conditions. Thus, the requirement can extend to areas with either ground water or 
surface water vulnerability. 

Subdivision Review Requirements. 

CCHR 4 adopts by reference the DOH preliminary subdivision review requirements. 
Preliminary tests for subdivisions that are intended to utilize on-site sewage 
disposal systems must include at least one soil log per acre or tract. All site 
evaluations must be performed by or under the direct supervision of the local 
health department, a registered sanitarian, a professional engineer, a registered soil 
scientist, or a designer certified by the local health department. 

Additional subdivision review authority is provided CCEHD in the Clallam County 
Land Division Ordinance (Chapter 29.01 l. Section 17 of that ordinance stipulates 
that prior to preliminary approval of a subdivision, the applicant must demonstrate 
to the satisfaction of CCEHD that an adequate source of water is available to serve 
the subdivision. An adequate source is a public water system utilizing surface or 
ground water resources that are available and considered "safe" for use on a long 
term basis. If an adequate public water supply is not available and the use of 
individual wells is proposed, the applicant must demonstrate that each well will tap 
into a ground water supply that provides a year-round supply of water that is 
adequate for domestic requirements and is "safe from septic tank drainfield and 
surface water contaminants". 

13 



Adequacy of water supply requirements are also contained in Section 63 of the 
Growth Management Act of 1990 (SHB 2929). 

REVIEW OF THE CLALLAM COUNTY 
ENVIRONMENTAL HEALTH DIVISION ON-SITE SEWAGE PROGRAM 

CONDUCTED BY 
THE WASHINGTON DEPARTMENT OF HEALTH 

DESCRIPTION 

One of the primary roles of the Washington Department of Health (DOH) on-site 
sewage program is to provide oversight of local on-site sewage programs. In that 
capacity, DOH conducted an audit of the Clallam County Environmental Health 
Division (CCEHD) on-site sewage program in August 1988 by DOH staff. The 
results of that audit were reported in a DOH publication entitled Clallam Countv 
Division of Environmental Health On-Site Sewage Program Review. The principal 
objectives of the audit were to: 

o Determine the extent to which the on-site sewage program regulations and 
policies incorporated recommendations of the 1987 Puget Sound Water 
Quality Management Plan; 

o Evaluate program results against stated program plans, goals, and 
objectives; 

o Gather information on educational, training, or technical assistance needs 
of local program staff; and 

o Provide strategies for local program improvement. 

The DOH audit was performed through conducting file searches, completing a 
detailed questionnaire, and interviewing key program staff. The audit addressed a 
broad spectrum of program activities including: 

o Program Organization and Administration, 

o Program Staffing, 

o Designer and Installer Certification Programs, 

o General Program Activities, 

o Permit Review, and 
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o Subdivision Review. 

This section of the report is intended to review the findings and recommendations 
of the DOH audit concerning aspects of the CCEHD on-site sewage program 
relating to ground water protection. 

FINDINGS 

Program Organization and Administration. 

The audit concluded that the on-site sewage program lacked a current written 
program plan containing goals, objectives, methods for achieving objectives, and 
evaluation methods. 

Program Staffing. 

There was an indication that staff levels may be less than adequate with a total of 
only 1.5 FTEs assigned to the sewage program. In spite of its small size, the 
sewage program staff was responsible for producing about 85 percent of the on
site sewage system designs reviewed as part of the audit. 

Additionally, staff training needs were identified in the areas of soils, system siting 
criteria, and system operation and maintenance. 

Designer and Installer Certification Programs. 

The on-site sewage system designer and installer programs operated by CCEHD 
were found to be adequate and consistent with the provisions of the DOH 
regulations. 

General Program Activities. 

The audit concluded that general program activities were consistent with 
recognized best management practices. Special recognition was given to the 
efforts of the CCEHD staff in promoting the use of alternative treatment 
technology. Alternative systems were specified in 25% of the repair permits and 
17% of the new construction permits reviewed through the audit. 

Permit Review - New Systems. 

The audit revealed that critical information influencing on-site system performance 
was not being recorded during field reviews of permits and site evaluations. 
However, the audit did not determine that CCEHD failed to consider that 
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information in the plans and specifications for the on-site systems. Eleven percent 
of the permits and site evaluations reviewed as part of the audit did not indicated 
soil texture. None of the permits or site evaluations indicated depth to water table 
and 96 percent did not indicated the depth to a restrictive layer. 

In addition, the audit concluded that specific design criteria for new on-site sewage 
systems was lacking for Geologically Sensitive Areas. 

Permit Review - Repairs. 

The audit indicated similar gaps in record keeping soil texture and vertical 
separation data on repair permits. 

Subdivision Review. 

The audit revealed that some subdivision applications on file with CCEHD did not 
contain thorough information concerning the specific nature of the proposal and 
the characteristics of the site. The missing information included the number and 
size of lots, the proposed water supply, the location of wells, and the intended 
land use. 

RECOMMENDATIONS OF THE PROGRAM REVIEW 

The following are the primary recommendations of the DOH review of the CCEHD 
on-site sewage program. These recommendations are organized in a format 
intended to correspond to the format used for the previously presented findings. 

Program Organization and Administration. 

CCEHD should establish an up-to-date on-site sewage program plan containing 
goals, objectives, and methods. 

Program Staffing. 

CCEHD should totally transfer responsibility for designing on-site systems to the 
private sector allowing the CCEHD staff to spend more time conducting site 
evaluations and design review. 

Staff attendance at training sessions should continue to be encouraged with 
emphasis placed on soils and site evaluation courses. 
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Designer and Installer Certification Programs. 

No recommendations were offered concerning the certification programs. 

General Program Activities. ,' 

No significant recommendations were offered concerning general program 
activities. 

Permit Review. 

The CCEHD staff should endeavor to obtain complete information concerning site 
characteristics, in particular soils and water table data, and should require 
comprehensive designs for all on-site sewage disposal systems installed in the 
county. 

In addition, criteria should be developed for the design of on-site sewage disposal 
systems in Geologically Sensitive Areas. 

Subdivision Review. 

CCEHD should require that more complete, detailed information be submitted 
concerning proposed subdivisions. Obtaining that information could be facilitated 
by redesigning subdivision application forms. 

CONCLUSIONS OF THE PROGRAM REVIEW 

The primary conclusion of the DOH audit was that the CCEHD staff was fulfilling 
its responsibility for appropriately administering the DOH Regulations (WAC 248-
96). DOH considered the CCEHD staff committed towards achieving proper siting, 
design, installation, and maintenance of on-site sewage systems. DOH further 
determined that the staff had knowledge of regulations and the technical aspects 
of on-site sewage disposal systems. 

WATER QUALITY STANDARDS 
FOR GROUND WATERS OF THE STATE OF WASHINGTON 

WAC 173-200 

INTRODUCTION 

In October of 1990, the Department of Ecology adopted WAC 173-200, the Water 
Quality Standards for Ground Waters of the State of Washington. Consistent with 
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the Water Resources Act, RCW 90.54, and the Water Pollution Control Act, RCW 
90.48, these standards assert the state's "antidegradation policy" concerning 
ground water. Under the antidegradation policy, contaminants proposed for entry 
to ground water must be provided with sll known, svailable, and reasonable 
methods of prevention, control-; and treatment (AKARTI prior to entry. In addition, 
degradation of ground water that would interfere with or become injurious to 
beneficial uses is prohibited (Section 030). 

PROVISIONS 

The most significant provisions of the ground water quality standards are as 
follows: 

Affected Ground Waters. 

The ground water quality standards apply to all waters of the State of Washington 
that occur in a saturated zone or stratum beneath the surface of the land or below 
a surface water body. The standards identify several subcategories of ground 
water which may be given special consideration under the provisions of WAC 173-
200. The subcategories of ground water include: 

o Artificial Ground Water - ground water that has been put in place 
through means other than naturally occurring recharge such as 
irrigation; 

0 Isolated Ground Water - ground water fully separated from other 
ground waters by an impermeable rock formation or stratum; and 

o Seasonal Ground Water - ground water that exists for a temporary 
period of the year and is usually associated with a "particular activity 
or phenomenon". 

Ground Water Quality Criteria. 

WAC 173-200-040 establishes numeric ground water quality Criteria for 127 
contaminants including: 

o The 15 primary drinking water contaminants specified in WAC 
248-54 (State Board of Health Drinking Water Regulations) 
consisting of heavy metals, fluoride, nitrate, several pesticides, 
and total coliform; 

0 The 12 secondary drinking water contaminants specified in WAC 248-
54 including metals such as iron and manganese, several anions such 
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as chloride and sulfate, total dissolved solids, pH, and color; 

6 radionuclides; and 

94 carcinogens with Criteria set at levels that would result in a total 
incremental human cancer risk of less than a 1 in 1 ,000,000 based on 
a consumption of 2 liters of water per day for a period of 30 years. 

The Criteria are presented within Section 040 of the regulation as the "maximum 
contaminant concentrations for the protection of a variety of beneficial uses of 
Washington's ground water". In other words, the Criteria represent the point at 
which contaminant concentrations will significantly impact beneficial uses. 

However, the Criteria cannot be viewed as a limit up to which ground waters can 
be legally contaminated. Under the antidegradation policy enunciated in Section 
030 of the regulation, whenever ground waters are of a higher quality than the 
Criteria established for those waters, the existing water quality shall be protected. 
Thus, through enforcement of WAC 173-200, Ecology will attempt to prevent 
significant deterioration of existing ground water quality (Winters, Personal 
Communication, 1991 ). 

Enforcement Limits 

WAC 173-200-050 identifies protocols for establishing the Enforcement Limit for 
any contaminant or potential contaminant. An Enforcement Limit is assigned to a 
contaminant for the purpose of regulating the release of that contaminant from a 
specific source or activity. The Enforcement Limit for a contaminant is nearly 
always less than the ground water quality Criteria. 

The Enforcement Limit for a contaminant being released by a source or activity is 
generally established at a level that is as close as "practical" to the level at which 
that contaminant would normally be observed under natural conditions in ground 
waters within the vicinity of the source or activity. For a large number of 
contaminants, that level would usually be zero or below the Practical Quantification 
Level, the level at which concentrations of a contaminant can be reliably quantified 
with available analytical technology. 

This section of the ground water standards also contains procedures for 
determining the Enforcement Limit for contaminants for which ground water 
quality Criteria have not been established. 
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Point of Comoliance. 

WAC 173-200-060 identifies methods of determining the Point of Compliance, the 
horizontal and vertical location where the specified Enforcement Limit for 
contaminants must be met. Generally the Point of Compliance is as close to the 
source of contamination as physically possible. 

Early Warning Values. 

WAC 173-200-070 establishes procedures for setting Early Warning Values for 
contaminants. Early Warning Values may be established by Ecology whenever the 
Enforcement Limit exceeds the background (upgradient) level of a specific 
contaminant. Early Warning Values are threshold contaminant levels used in 
evaluating ground water monitoring data obtained near a contaminant source. The 
Early Warning Values are intended to serve as a bench mark that provides early 
indication of increasing contaminant concentrations that may approach or exceed 
the Enforcement Limit. 

Evaluation. 

WAC 173-200-080 establishes minimum requirements for evaluating the impacts 
of an activity on ground water quality to determine compliance with the regulation. 
Under the ground water quality standards, if Ecology determines that the potential 
for pollution of ground water associated with an activity exists, it can require the 
holder of a permit for that activity or the responsible Person to prepare and submit 
a ground water quality evaluation. A responsible Person can be any political 
subdivision, government agency, municipality, industry, public or private 
corporation, partnership, association, firm, or individual (WAC 173-200-020). 

The ground water quality evaluation may be required to include ground water, 
vadose zone, and effluent quality monitoring; information concerning contaminant 
properties and characteristics; and hydrogeologic interpretations. Ecology has the 
authority to require ground water evaluations of any site, area, facility, structure, 
vehicle, installation, or discharge which may produce pollution. 

Evaluation of Activities Not Directly Regulated by Ecology. 

Ecology's authority to require ground water quality evaluations extends to activities 
which are not directly regulated under Ecology permits, including, activities 
regulated by other state and local agencies (e.g. on-site sewage systems, gravel 
mining operations). In cases where an evaluation will be required of an activity 
regulated by another state or local agency, Ecology will pursue a memorandum of 
understanding with that agency. 
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Enforcement. 

Should any violation of the ground water quality standards be identified, Ecology 
can initiate any of a number of enforcement mechanisms available to it under RCW 
90.48 and other applicable statutes. Such mechanisms include permit 
modifications, compliance orders, civil penalties, court imposed sanctions, and civil 
damage proceedings. 

Effect on Permitted Activities. 

Activities which are in full compliance with the conditions and requirements of 
permits issued by Ecology and other state and local agencies can be determined to 
be out of compliance with the ground water quality standards. This includes, 
among other activities, solid waste facilities operated in accordance with WAC 
173-304 and on-site sewage disposal systems operated in accordance with WAC 
248-96 (State Board of Health On-Site Sewage System Regulations). In such 
situations, Ecology will precede any civil or criminal penalty with a compliance 
order. 

Soecial Protection Areas. 

WAC 173-200-090 establishes the process by which Ecology will designate 
Special Protection Areas; areas that require increased ground water protection 
because of one or more unique characteristics. Special Protection Areas will be 
given extraordinary consideration by Ecology when developing regulations, 
guidelines, and policies; when regulating activities; and when prioritizing Ecology 
resources for ground water quality protection programs. Special Protection Areas 
are described in more detail in the section to entitled: Special Protection Areas 
Established Under WAC 173-200. 

IMPACTS REGARDING ON-SITE SEWAGE SYSTEM USE 

According to a spokesperson for Ecology (Winters, 1991 ), that department's 
highest priority for implementation of the Ground Water Quality Standards will be 
given to developing requirements for permits, licenses, authorizations, or any 
equivalent control documents issued under Ecology administered programs. This 
includes State Waste Discharge Permits issued pursuant to WAC 173-216, permits 
for dangerous waste facilities issued pursuant to Chapter 173-303, and permits for 
ground water withdrawals issued pursuant to RCW 90.44. The next level of 
priority will be given to the development of the memoranda of understanding with 
other state agencies that permit or otherwise regulate activities that may be out of 
compliance with the standards. This includes the Department of Health and their 
on-site sewage regulations. 
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Ecology has not, as yet, formally determined that adherence to the DOH on-site 
sewage regulations necessarily will result violation of the Ground Water Quality 
Standards (ibid). However, there is considerable speculation that they could 
eventually do so. Even though the Clallam County Environmental Health Division 
does not have expressed authority to enforce the Ground Water Quality Standards, 
their existence must be reconciled on at least a policy level. Thus, the adoption of 
the Ground Water Quality Standards is resulting in a re-evaluation of on-site 
sewage disposal system policies at both a state and local level. 

With regard to ground water protection, historically, the yardstick by which the 
effectiveness and adequacy of local on-site sewage system regulations and policies 
have been measured has been consistency or compatibility with the regulations 
and policies of the Washington Department of Health. The Department of Health's 
primary focus in regulating on-site sewage system practices has been the 
protection of public health. Thus, on-site sewage system policies concerning 
ground water have been primarily health based (i.e. preventing excedence of 
drinking water maximum contaminant levels (MCLs)). 

However, with the adoption of the Ground Water Quality Standards, the 
effectiveness of local on-site sewage regulations in protecting ground water quality 
must now be viewed in the context of broader resource based considerations, 
specifically, the state's Antidegradation Policy. The Antidegradation Policy is 
similar to the health based policies upon which existing on-site sewage system 
regulations are founded in that it requires that the adequacy of as a drinking water 
source be maintained (existing beneficial uses protected). But, the Antidegradation 
Policy also requires, essentially, that any deterioration of ground water quality from 
"natural" levels be prevented. 

The latter requirement or condition of the Antidegradation Policy presents a serious 
quandary for on-site sewage system policy makers. Although existing, available 
on-site sewage treatment technology can provide efficient removal of most 
contaminants present in domestic wastewater, that technology can achieve, at 
best, only about a 50% removal of the nitrogen present. In many cases, removal 
of only about 10% of the nitrogen can be achieved. The residual nitrogen is free 
to migrate to underlying ground water. Because natural levels of nitrogen in 
ground water are typically quite low, the release of nitrogen from an on-site 
sewage system will virtually always cause the quality of ground water directly 
underlying an on-site system to deteriorate, to some degree, from natural levels. 
This is a phenomenon that is not related to the density at which on-site sewage 
systems are installed. 

The application of the Ground Water Quality Standards to the regulation of on-site 
sewage system use is obviously a complex issue; one which may ultimately need 
to be resolved on a site by site basis. Ecology has expressed intent to develop a 
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memorandum of understanding with the Washington Department of Health 
concerning the linkage between the Ground Water Quality Standards and that 
department's on-site sewage regulations. Such a memorandum will provide 
guidance to local health departments in determining the extent of changes in local 
regulations that may be necessary as a result of the adoption of the Ground Water 
Quality Standards. However, the memorandum of understanding is not likely to be 
completed for perhaps several years. 
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CONCLUSIONS AND RECOMMENDATIONS 

COMPATIBILITY WITH STATE BOARD OF HEALTH/DEPARTMENT OF HEALTH 
REGULATIONS 

After careful evaluation of the Clallam County Health Regulations utilized by the 
Environmental Health Division for management of on-site sewage disposal system 
use, it is apparent that those regulations are in compliance with the State Board of 
Health On-Site Sewage System Regulations (referred to as the Department of 
Health (DOH) Regulations). This conclusion is supported by the findings of the 
1988 review of the Clallam County Environmental Health Division On-Site Sewage 
Program conducted by the Washington Department of Health (DOH). 

However, it should be recognized that meeting the test of consistency with the 
DOH Regulations essentially demonstrates compliance with minimum standards 
that are intended to be implemented state-wide. Adherence to the minimum state 
standards for on-site sewage disposal system use does not necessarily optimize for 
ground water protection. 

The effectiveness of the local on-site sewage system regulations in protecting 
ground water could potentially be improved through several modifications. First, 
the local regulations could be reconstructed as a stand-alone document with less 
reliance on adoption by reference of the DOH Regulations and the EPA Design 
Manual. Within the revised local regulations, Type 1 soi.l conditions should be 
more clearly explained and methodologies for identifying the presence of Type 1 
soil conditions developed. The local regulations should also provide specific design 
criteria such as loading rates and vertical separation requirements. 

A second, more substantive recommendation is to develop specific regulations and 
standards concerning on-site sewage system use in Geologically Sensitive Areas 
(GSAs). A similar recommendation was made in the 1988 DOH program review as 
previously noted in this document. Since GSAs can be related to either surface 
water systems or ground water systems, development of two sets of regulations 
and standards would be necessary. The types of management strategies employed 
to protect surface water bodies such as Sequim Bay are different than those used 
to protect ground water. This recommendation focuses strictly on strategies for 
protection of ground water GSAs; areas which are closely tied to the presence of 
Type 1 soil conditions in the Clallam County Health Regulations. 

The basic state requirements concerning on-site sewage disposal systems installed 
in Type 1 soils are density limitations of two units per acre utilizing mound 
technology or one unit per acre with conventional systems. These densities 
represent maximum allowable densities or the highest levels of development that 
can be allowed in Type 1 soils. Use of maximum density criteria should be limited 
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to areas where adverse ground water impacts, at least from a public health 
standpoint, are satisfactorily mitigated. 

However, in areas such as Sequim/Dungeness where underlying ground water is 
highly vulnerable to contamination and potential adverse impacts are difficult to 
successfully mitigate, more restrictive standards may be indicated. At a minimum, 
reduction in lot size below one acre in Type 1 soil conditions may be deemed 
inappropriate. In addition, a blanket requirement for use of mound systems or sand 
lined trench systems (with pressure distribution) in coarse textured soils should be 
considered. Use of such systems will virtually eliminate the potential for biological 
contamination of ground water associated with on-site sewage systems installed in 
coarse textured soils and may significantly reduce nitrate loading. 

Under the DOH regulations, Type 1 soils do not refer strictly to coarse textured, 
excessively permeable soils. The Type 1 category also includes other soils or 
"conditions" where the treatment potential is inadequate to achieve significant 
retention or removal of contaminants of public health significance from percolating 
effluent prior to entry into underground sources of drinking water. Since nitrate 
removal efficiency apparently does not improve with decreasing soil particle size, 
the concept that special densities and design criteria must be developed for coarse 
textured soils but not for medium and fine textured soils may be invalid. Thus, 
unless mitigation of adverse impacts can be demonstrated, special GSA conditions 
should also apply to on-site sewage system use in soil Types 2 through 6. Special 
GSA requirements for these soil types could include pressuredistribution and more 
restrictive lot size/density standards than are currently found under Method 1 
procedures in both the state and local on-site regulations. 

As a final recommendation, the GSA designation should be integrated with the 
Pollution Problem Area designation in Chapter 31.30 of the Clallam County 
Comprehensive Plan and the Aquifer Recharge Area designation under the 1990 
Growth Management Act. Such an action would broaden existing protection 
efforts, oriented primarily towards on-site sewage systems, to address other 
sources of contamination. 

COMPATIBILITY WITH THE WASHINGTON GROUND WATER QUALITY 
STANDARDS 

The question of the compatibility with the Washington Ground Water Quality 
Standards is considerably more problematic. Since the Ground Water Quality 
Standards are designed for site-by-site interpretation and implementation, 
comparison with on-site sewage regulations that are generic in nature and are 
intended to apply county wide is difficult. 
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The Ecology Ground Water Quality Standards seek to prevent any significant 
contamination of ground water, regardless of its use. In addition, the Ecology 
standards demand essentially the same level of protection for shallow, seasonal 
perched water tables as they do for deep, permanent regional aquifer systems that 
serve as major sources of drinking water supply. In contrast, the scope of the 
DOH and Clallam County on-site sewage system regulations is much narrower; 
being primarily oriented towards protection of public health. As that applies to 
ground water, the state and local on-site sewage system regulations seek to 
prevent contamination from such systems that might be significant enough to 
preclude the use of underlying ground water as a drinking water supply. 

In the absence of definitive guidance from Ecology regarding how the Ground 
Water Quality Standards should affect on-site sewage system use, interim policy 
will need to be developed at the local level. The primary concern should be 
whether the county's on-site sewage policies and regulations are consistent with 
the State's "antidegradation policy" concerning ground water. 

Compliance with the antidegradation policy can be viewed as passing the following 
three tests: 

1) Contaminants proposed for entry to ground water must be provided with all 
known, available, and reasonable methods of prevention, control, and treatment 
(AKART) prior to entry. 

2) Degradation of ground water that would interfere with or become injurious to 
beneficial uses is prohibited. 

3) Water that is of higher quality than the criteria will not be allowed to be 
significantly contaminated unless such contamination is deemed an overriding 
consideration of the public interest. 

Concerning test number 1, a strong case can be built that the DOH Regulations 
(WAC 248-96) identify mound/sand filter system technology as AKART for 
protection of vulnerable ground waters from domestic wastewater. 
Implementation of the GSA standards recommended above should help 
demonstrate Clallam County's intent to utilize the best available technology for 
treatment of on-site sewage in areas of vulnerable ground waters. 

The critical issue with test number 2 is ensuring that on-site sewage system use 
does not alter the potential beneficial uses of ground water, in other words, that 
"pollution" is prevented. "Pollution", as defined in state law, is not synonymous 
with contamination. "Pollution" is contamination that is significant enough to 
adversely impact beneficial uses. In the case of the Sequim/Dungeness area, 
drinking water supply is the beneficial use that demands the highest ground water 
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quality. Thus, since the goal of the DOH and Clallam County on-site sewage 
regulations is to prevent adverse impacts on ground waters used for drinking water 
supply, there should be little doubt that the intent of the on-site regulations is to 
comply with this portion of the Antidgradation Policy. 

The third test is the most difficult to interpret and meet. It is a concept similar to 
Prevention of Significant Deterioration IPSO) in federal air pollution law. It is based 
on the recognition that ground water is often of higher quality than the Criteria 
established in Ground Water Quality Standards (WAC 173-200-040) and the 
Criteria must not be viewed as a limit up to which ground water can be 
contaminated. However, it is important to recognize that this is an 
"antidegradation" policy as opposed to a "non-degradation" policy. Thus, to meet 
this test, existing water quality must be preserved to the maximum extent possible 
within the context of existing AKART. 

Until Ecology determines otherwise, density should be an AKART consideration. 
Since, the ability of on-site sewage disposal systems and the soil column to 
remove nitrate is limited, if such systems are to be used at all, some level of 
dilution must be accepted as a means of controlling nitrate impacts. In the 
recommended GSA standards discussed above, 1 unit per acre is suggested as the 
maximum development density since it is the most conservative lot size (with 
public water supply availability) identified in the DOH Regulations. It is possible 
that more restrictive on-site sewage system densities than those contained in the 
recommended GSA standards will be suggested by Ecology. Because the effect of 
an individual on-site sewage system on underlying ground water is not density 
dependant, it is doubtful that issue of what represents an acceptable density or lot 
size will be resolved in the near future. The inability to identify a "magic number" 
for acceptable density argues in favor of comprehensive geohydrologic 
investigations to determine impact threshold limits for ground water quality in 
specific portions of the county. 

Finally, conversion to composting toilets from traditional flush toilets should be 
considered by Clallam County as a method of reducing nitrogen loading associated 
with on-site sewage systems. Since toilet wastes (black water) account for 
approximately 78% of the nitrogen in the domestic waste stream, use of 
composting toilets could substantially reduce the amount of nitrogen that is 
discharged to an on-site sewage system. However, this alternative is not likely to 
receive public acceptance on a widespread basis because the use of composting 
toilets typically involves a considerable lifestyle change. 

Although there is considerable variability in the performance and characteristics of 
different styles and models of composting toilets, their performance may prove less 
reliable than flush toilets and they may have unfavorable aesthetic characteristics. 
Depending on the type of system selected, structural modifications to the design of 
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I 
homes may be necessary to accommodate the installation of such systems. In I 
addition, the handling and disposal of residual "compost" from such systems, 
which must be removed up to three times per year, creates a new set of public I 
health concerns. If the use of composting toilets is promoted, the plumbing code 
should be modified to require use of small diameter pipe in the building plumbing to 
minimize the number of covert conversions to flush toilets after permits and other ·• 
approvals have been issued by the county. 
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INTRODUCTION 

Elevated nitrate levels have been observed in a number of wells within the 
Sequim/Dungeness study are&.. In several cases, nitrate levels have approached or 
exceeded the drinking water maximum contaminant level (mel) of 10 milligrams per 
liter (mg/ll. Potential sources of the nitrate present in study area ground waters 
include on-site sewage systems, commercial agricultural activities, non-commercial 
agricultural activities (hobby farms), lawn and garden fertilizer use, domestic 
animals, and natural releases (e.g. atmospheric and biological habitat). 

On-site sewage disposal systems are of special interest because they represent the 
only source of nitrogen that is directly regulated at the local level, specifically, 
under Clallam County Health Regulation Chapter 4. Based on an estimated per 
capita nitrogen production of 0.024 pounds (11 grams) per day in domestic 
wastewater (Siegrist et. al., 1977) and an average household occupancy of 2.24 
individuals (James from Soule, Feb. 1991 ), each household produces about 20 
pounds (9 kilograms) of nitrogen per year. Because of the general inability of soils 
to remove nitrogen present in percolating septic system effluent, a large 
percentage of the nitrogen released to an on-site sewage system is free to migrate 
to underlying ground water in the form of nitrate. 

The purpose of this report is to assist the county in developing a predictive tool to 
identify portions of the Sequim/Dungeness study area where the risk of nitrate 
contamination of ground water associated with on-site sewage disposal system 
use would be greatest. Secondarily, this report is intended to assess the potential 
for other contaminants associated with on-site sewage systems to reach ground 
water and to identify land use activities, not directly related to on-site sewage 
disposal systems, that should be factored into a predictive tool or risk model. 

The fundamental elements of the ground water contamination potential predictive 
tool presented in this report have been incorporated into the design of the nitrate 
loading model provided to the Clallam County Department of Community 
Development, under the terms of the Sequim/Dungeness Project. 

ON-SITE SEWAGE SYSTEM PERFORMANCE 

DESCRIPTION OF ON-SITE SEWAGE SYSTEMS 

On-site sewage systems typically consist of a septic tank and some form of 
subsurface absorption system, usually a drainfield, bed, or drywall. A drainfield, 
consists of perforated distribution pipes buried in shallow, two to three foot wide 
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gravel filled trenches. A bed is similar in nature to a drainfield except that it 
consists of trenches that are greater than three feet in width and generally involve 
placement of multiple distribution pipes in the same trench. A drywell, also known 
as a seepage pit, is a pit that is usually dug to a depth of from 5 to 10 feet and 
filled with gravel. The integrity of the pit is sometimes maintained by installing a 
perforated concrete chamber or stacking concrete culvert pipe in the pit prior to 
backfilling with gravel. Under current regulations, the use of bed style systems is 
greatly restricted and the use of drywells is virtually precluded. However, such 
systems may be serving older residences and commercial facilities within the study 
area. 

Prior to entering a subsurface absorption system, the wastewater flow from a 
residence or building passes through the septic tank. The septic tank serves three 
principal functions. It separates solid portions of the waste stream from the 
residual liquid known as effluent, provides storage for those solids, and provides an 
environment for anaerobic decomposition of the solids. The effluent passes from 
the septic tank to the subsurface absorption system where, under ideal 
circumstances, it is assimilated and treated within the soil column. 

When on-site sewage disposal systems are properly designed and constructed, 
installed in adequate soils, and used at acceptable development densities (*),they 
can represent a satisfactory long-term form of domestic (residential or equivalent) 
wastewater disposal. However, if they are improperly designed or constructed, 
installed in inadequate soils, used at too high of a development density, or used to 
dispose of non-domestic wastewaters they can adversely impact surface and 
ground water quality as well as public health. 

((*)Note: Under Washington State Department of Health Regulations (WAC 248-
96). acceptable development densities range from less than one residential unit per 
acre to 3.5 units per acre dependent upon site and soil conditions.) 

ON-SITE SEWAGE SYSTEM DISPOSAL CAPACITY 

The performance of an on-site sewage system has typically been judged by its 
ability to accept the wastewater that is discharged to it. The "failure" of a 
subsurface absorption system has generally been associated with the loss of 
absorptive or disposal capacity rather than inadequacies in treatment efficiency. 
That is, in the traditional sense, failure occurs when the volume of effluent entering 
a subsurface absorption system exceeds the acceptance capacity of the 
surrounding soils resulting in the release of sewage to the ground surface or the 
back-up of sewage into the building plumbing. 
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The disposal capacity of an on-site sewage system is determined primarily by soil 
conditions and the design of the system. Soils surrounding a subsurface 
absorption system must be capable of accepting effluent on a year-round basis. In 
order to allow dewatering of such a system, the surrounding soils must be 
unsaturated and should be at least moderately permeable. 

The rate at which a subsurface absorption system can dewater is regulated at the 
interface between the system and the native soil. As effluent is applied to the soil 
surface, growth of certain soil organisms is stimulated at the interface. As this 
occurs, metabolic by-products of the organisms, particularly polysaccharide slimes, 
begin to accumulate at the interface forming what is commonly referred to as the 
biological crust. The biological crust restricts the ability of the subsurface 
absorption system to dewater. As a result, the rate at which effluent can pass 
through the interface diminishes significantly over time (EPA, 1977). 

Eventually, the soil's acceptance rate reaches a reasonably predictable equilibrium 
level known as a long-term acceptance rate (Anderson et. al., 1981 ). Provided 
that the rate at which effluent enters the subsurface absorption system does not 
exceed the long-term acceptance rate, a properly maintained subsurface absorption 
system should continue to assimilate effluent on an indefinite basis (ibid). 

Generally, coarsest textured soils have the highest infiltrative capacity. The long
term acceptance rates for soils that are considered suitable for on-site sewage 
disposal system use range from about 1 .2 gallons per day per square foot of 
absorption area for medium sand to about 0.45 gallons per day per square foot for 
silt loam (ibid). 

Unfortunately, the concept of long-term acceptance rates was not well understood 
until the mid to late 1970's and was not incorporated wholesale into the on-site 
sewage system design criteria of the Clallam County Environmental Health Division 
until about 1984 (Soule, May 1991 ). Design criteria used prior to that time were 
based largely on the initial percolative rate or capacity of soils, a rate that 
diminishes significantly over time as effluent is applied and the biological crust 
develops. Thus, surfacing of effluent from on-site sewage systems that were 
installed prior to the mid 1980's, particularly those installed before 1974, have 
become a problem in some areas of the county (White, undated). 

This form of on-site sewage system failure, surfacing effluent or sewage, prompted 
concerns by the Clallam County Environmental Health Division and the Washington 
Department of Ecology over the impacts of surfacing effluent on public health and 
on the quality of surface water bodies such as Sequim Bay and streams within that 
drainage basin. However, concerns in recent years have also focused on a more 
insidious form of on-site sewage system failure, the failure of the system and the 
surrounding soil to provide adequate treatment before effluent reaches underlying 
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ground water. This form of failure is extremely difficult to detect on an individual 
basis because, unlike surfacing sewage, there are usually no visual manifestations 
of the problem. Problems with inadequate treatment of effluent from on-site 
sewage systems are most often detected through an overall deterioration of ground 
water quality in an area resulting from the cumulative affects of many different on
site sewage systems. 

TREATMENT EFFICIENCY OF ON-SITE SEWAGE SYSTEMS 

The ability of an on-site sewage system and the underlying or surrounding soil to 
provide removal of contaminants from septic system effluent is referred to as 
treatment efficiency. The treatment efficiency of a fine or medium textured soil 
(silt to medium sand) is generally a function of hydraulic loading and the vertical 
separation between the bottom of a subsurface absorption system and the 
underlying water table or impervious layer. 

Soil treatment mechanisms typically require unsaturated flow conditions within the 
soil profile in order to operate properly. Unsaturated flow conditions can be 
achieved by applying effluent to a soil in relatively small increments allowing the 
high capillary attraction of the smaller soil pores to direct effluent away from 
larger, more highly conductive soil pores: Unsaturated flow through the smaller 
pores enhances purification processes such as physical filtration, biot:hemical 
reactions, and adsorption processes. 

Conversely, when saturated flow conditions are created by applying effluent to the 
soil surface in large increments or in surges, effluent will tend to migrate rapidly in 
a relatively untreated state through the larger soil pores. The untreated effluent 
can either move vertically and contaminate ground water or it can travel laterally 

. across the surface of an underlying impervious layer, such as glacial till or clay, 
until it is released to the surface water environment. 

Gravity fed subsurface absorption systems promote rapid saturated flow of effluent 
through the soil profile. Such systems generally consist of 4-inch perforated pipe 
laid level or at a gentle, uniform slope within a trench and surrounded by washed 
gravel. Effluent tends to trickle out the holes nearest the inlet to the subsurface 
absorption system or at points of lowest elevation within the system (EPA, 1977). 

Thus, the entire wastewater flow is concentrated at a few points in the subsurface 
absorption system. Wastewater will continue to be concentrated at those points 
until a mature biological crust develops. Effluent will then flow to and concentrate 
at some other point in the system until the biological crust develops there as well. 
This process continues until eventually the entire infiltrative surface is crusted. 
Once biological crust development matures throughout the gravity system, effluent 
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is then released to the soil at a more controlled rate with a greater potential for 
establishment of unsaturated flow conditions. As discussed previously, the 
establishment of unsaturated flow conditions increases the treatment efficiency of 
the soil. In addition, bacterial removal is increased through straining, filtering, 
entrapment, and adsorption mechanisms within the biological crust itself 
(McGauhey and Krone, 1967). 

Unsaturated flow conditions can be induced from the very start of on-site sewage 
system operation if effluent is equally distributed throughout the subsurface 
absorption system in controlled doses. Equal distribution can be accomplished 
through the use of a pump or a dosing siphon to feed a pressurized distribution 
system composed of small diameter pipe with small orifices. 

If unsaturated flow conditions can be. maintained, vertical travel of effluent through 
two to three feet of fine to medium textured soil will generally result in an 
adequate level of treatment of most contaminants (Tyler et.al., 1977). However, 
coarse textured, excessively permeable soils such as coarse sands are generally 
ineffective in removing contaminants from septic system effluent even when 
unsaturated flows can be maintained over long vertical distances (EPA, 1980). 

Coarse textured, excessively permeable soils in the Sequim/Dungeness study area 
sometimes overly unprotected aquifer zones that are used for public water supply. 
Unprotected aquifers lack a thick sequence of relatively impervious glacial till or 
clay separating the aquifer surface from the ground surface. Thus, on-site systems 
installed in coarse textured, excessively permeable soils represent a relatively high 
risk of contamination to underlying ground water. 

The Soil Survey of Clallam Countv (USDA, 1987), prepared by the Soil 
Conservation Service (SCS) in 1987, inventoried and classified soils over most of 
Clallam County including those of the Sequim/Dungeness study area. The SCS 
survey indicates that coarse textured, excessively permeable soils can be found 
over much of the study area. These soils are typically formed in deep gravelly 
glacial outwash or alluvial fan deposits. 

Coarse textured soils which are frequently encountered in the Sequim/Dungeness 
study area include the following SCS series: Carlsborg gravelly sandy loam, Dick 
loamy sand, Hoypus gravelly sandy loam, Nielton very gravelly sandy loam, and 
Sequim very gravelly sandy loam. 

The risk of contamination associated with on-site sewage disposal systems 
installed in these coarse textured, excessively permeable soils is particularly high·if 
gravity fed sub-surface absorption systems are utilized. With gravity distribution, 
poorly treated effluent will tend to migrate rapidly through the large soil pores to 
ground water (Franks, 1972) (Converse et.al., 1974). The tendency towards 
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saturated flow may diminish to some degree after biological crust formation is 
complete. 

If the sub-surface absorption system is a drywell or seepage pit, the problem will 
be exacerbated. Because suctr systems are installed relatively deep in the soil 
profile, the travel distance to an underlying aquifer can be greatly reduced and the 
operating hydraulic head can be substantially higher than that of a drainfield. 

GROUND WATER CONTAMINATION POTENTIAL OF ON-SITE SEWAGE SYSTEMS 

"Sewage" is defined in The Department of Health on-site system regulations (WAC 
248-96-020) as: 

" ... the water-carried human or domestic waste from residences, 
buildings, industrial establishments or other facilities, together with 
ground water infiltration that may be present". 

Ground water contamination associated with domestic sewage or wastewater may 
involve a number of contaminants including nitrate, bacteria, viruses, organic 
compounds, chloride, and phosphorus. Because the likelihood of contaminant 
entry to ground water can be profoundly impacted by the particle size and related 
pore size of overlying soils, it is necessary to distinguish between soils of differing 
textural quality. In this section, for simplicity, soils are generically grouped 
according to three textural categories: fine, moderate, or coarse. In the text, these 
descriptions are tied to the textural classification system found in the Washington 
Department of Health on-site sewage regulations (WAC 248-96). That 
classification system is presented in Table 1. 

TABLE 1 

SOIL TYPE SOIL TEXTURAL CLASSIFICATION 

1 Coarse sand or coarser 

2 Medium sand 

3 Fine sand, loamy sand 

4 Sandy loams, loams 

5 Porous, well developed structure in silt and silt loams 

6 Other silt loams, silty clay loams, clay loams 
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Within this section, the potential for each of the contaminants associated with 
domestic sewage to adversely affect ground water quality is analyzed. 

Nitrate. 

Nitrate, formed when ammonia released from the septic tank oxidizes in the sub
surface absorption system, is often considered the most significant contaminant 
associated with domestic wastewater since it is highly resistant to removal within 
either the on-site sewage system itself or the soil profile. Thus, nitrate is a 
common contaminant of underlying ground water. The maximum contaminant 
level (MCL) of nitrate in drinking water is 10 milligrams per liter (mgfl). Nitrate is 
the indirect causative agent of methemoglobinemia, also known as blue baby 
disease. Methemoglobinemia is a disorder involving an interruption in the ability of 
a babies blood to carry oxygen. 

The estimated waste load of nitrogen in domestic sewage is 0.024 pounds (11 
grams) per capita per day (Siegrist et. al., 1977). Based on an average household 
occupancy within Clallam County of 2.24 individuals (James from Soule, Feb. 
1991 ), each household produces about 20 pounds (9 kilograms) of nitrogen per 
year. 

It is estimated that perhaps 10% of the nitrogen released to an on-site sewage 
system is captured in the septic tank and stored within the septage (Laak and 
Nasr, 1982). However, the remainder of the nitrogen enters the subsurface 
absorption system, primarily in the form of ammonium. Under aerobic conditions, 
conversion by soil microorganisms of the ammonium to nitrate occurs rapidly in the 
soils profile, usually within the first 12 inches (30 centimeters). Unless some 
rather specific conditions exist to promote denitrification, nitrate removal is limited 
to seasonal uptake by plants as the effluent percolates through the root zone. 
With deeply installed on-site sewage systems or soils with a shallow root zone, 
plant uptake of nitrate is unlikely to occur. 

The specific conditions necessary for denitrification, the reduction of nitrate by soil 
organisms .to various nitrogen gases, are as follows: 

o Ammonium-nitrogen must be first converted to nitrate-nitrogen 
(aerobic treatment), 

o The nitrate laden effluent must then percolate through a biologically 
active anaerobic environment or zone, and 

o An organic carbon source must be present as an energy source for the 
denitrifying bacteria (Lance, 1974), 
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Such conditions generally do not naturally exist, except potentially, in highly 
stratified soils. However, in some soils, particularly the Type 1 soils, they can be 
created. This is typically accomplished through equal distribution of septic system 
effluent over about two feet of an imported medium sand or fine sand fill directly 
overlying the native coarse textured soils. Equal distribution, through controlled 
dosing of effluent by pump or dosing siphon, maintains unsaturated flow 
conditions in the sand fill promoting nitrification. The sharp textural difference 
between the fill material and the underlying, native Type 1 soil creates a discrete 
zone of saturation at the interface between the two soils (Gardner, 1964). This 
occurs because the relatively small pores of the sand fill have a much greater 
capillary attraction for the percolating effluent than the larger pored native soil. In 
order for effluent to pass through the interface with the native soil, all adhesive 
and cohesive forces within the portion of the sand-fill lying nearest the interface 
must be satisfied (ibid). 

Provided the effluent is applied with low volume, frequent doses (perhaps 6 times 
per day), anaerobic conditions can be maintained at the interface creating an 
environment where denitrification can occur. Organic carbon, in this instance, is 
provided by the septic system effluent itself (Bezdicek, 1979), thus, satisfying the 
third requirement for denitrification. 

This form of enhanced treatment can be accomplished through the use of mound 
systems or sand lined drainfield trenches. Mound systems are sand-fills 
constructed directly above the natural ground surface. Effluent, distributed 
through a pressurized bed system installed within the upper portion of the mound, 
percolates from the fill directly into the underlying native soils. Mound systems 
must be constructed in accordance with guidelines produced by the Washington 
State DOH. Sand lined trenches are constructed by over-excavating a standard 
subsurface drainfield trench and placing sand-fill beneath the drainrock and 
pressure distribution pipe. 

These systems are capable of removing roughly 40% to 50% of the nitrate from 
percolating effluent (Hill, 1979)(Harkin et. al., 1979) (Lenning, 1991 ). While this 
level of removal is significant, development densities must still be maintained at 
relatively low levels to prevent an unacceptable build up of nitrate in an underlying 
unprotected aquifer. 

It is important to bear in mind that the maintenance of an anaerobic zone beneath 
the zone in which nitrification takes place is essential for denitrification. For this to 
occur, significant soil textural differences must exist. Thus, use of a self-contained 
sand filter system with discharge to a drainfield (pressure or gravity fed) 
constructed directly in a Type 1 soil (drainrock directly overlying native soil), is not 
likely to result in denitrification. Similarly, conventional septic tanks and gravity 
fed subsurface absorption systems constructed in Type 1 soils are likely to 
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accomplish little more than conversion of all nitrogen present in the effluent to the 
nitrate form prior to reaching ground water. 

With on-site systems installed in deep, medium textured soils (Type 2, Type 3, 
Type 4), the conditions necessary for denitrification to occur would not normally 
exist and are difficult to create. Thus, unless some physical barrier to the 
migration of percolating effluent exists, a significant amount of nitrate released 
from on-site sewage systems installed in such soils would be expected to reach 
underlying ground water. Attempting to create the conditions necessary for 
denitrification through construction of a mound composed of finer textured fill 
materials (e.g. silt loam) over the native medium textured soils, would be largely 
unworkable from a practical standpoint due to physical problems. Problems such 
as smearing, over-compaction, and damage to the structure of the fill material 
would normally be anticipated in constructing fill systems out of fine textured 
materials. These problems are not normally encountered in mound systems 
constructed of fine or medium sand. 

Conditions necessary for denitrification would not normally exist with on-site 
sewage systems installed in deep, free draining fine textured soils (Type 5, Type 6) 
but may be more easily created than is the case with medium textured soils. 
Denitrification in fine textured native soils should be possible through use of mound 
system technology. By constructing a mound system composed of fine or medium 
sand over the fine textured native soils, a discrete anaerobic zone is again created 
at the fill/native soil interface. In this instance, the saturated zone is created 
because effluent is able to move relatively quickly through the sand fill but is 
accepted slowly by the fine textured native soils at the interface (Gardner, 1964). 

The fate of nitrogen released to septic tanks and subsurface absorption systems in 
soils with a shallow, relatively impervious layer such as glacial till or clay (pan) is 
not clear. It is questionable whether gravity fed systems installed in such soils 
would consistently provide sufficient vertical unsaturated travel distance for 
conversion from ammonium to nitrate to occur, at least during the winter months. 
Further, it is not clear whether the level of biological activity within a till or clay 
layer is sufficient to promote denitrification. What is certain is that the nitrogen 
leaving the septic tank must be conserved. Thus, the nitrogen must either be 
taken up by plants, be somehow entrained in the impervious layer, or migrate 
laterally on the surface of the impervious layer and escape to the surface water 
environment. 

Bacteria. 

A second parameter of concern associated with domestic septic system effluent is 
bacteria. Mean concentrations of fecal coliform bacteria in septic system effluent 
are between one and two million organisms per 100 milliliters (ml) (Tyler et. al., 
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1977). Total bacterial loading of septic system effluent is about 30 million 
organisms per 100 ml (ibid). While coliform bacteria are associated with only mild 
forms of illness, they are considered indicators of more pathogenic 
microorganisms which are difficult to test for on a routine basis. 

Owing to differences in soil temperature, native microbial populations, soil texture, 
and thickness of the unsaturated zone, the bacterial attenuation efficiency of soils 
can vary widely. Although, it is generally accepted that, in fine to medium 
textured soils, bacterial contaminants are generally removed from effluent within 
the first three feet of migration through unsaturated soil materials surrounding the 
sub-surface absorption system (Ziebel, 1975). Removal mechanisms include 
filtering action, die off by attrition of nutrients, and the action of materials toxic to 
the bacteria, either naturally present in the environment or produced by the 
organisms themselves (Tyler et. al., 1977). 

However, coarse textured, excessively permeable soils (Type 1) are ineffective in 
removing bacteria. Based on past studies concerning the potential for ground 
water contamination of the Rathdrum aquifer in Spokane, at least 20 and possibly 
up to 50 feet of vertical filtration through unsaturated sandy and gravelly glacial 
outwash deposits may be necessary to remove bacterial contamination from septic 
system effluent (Crosby et. al., 1968). While it is not possible to accurately 
quantify estimated bacterial loadings to an aquifer, it is possible to make a 
qualitative assessment of risk. Bacterial contamination should be of greatest 
concern in areas where ground water is encountered at relatively shallow depths, 
where conventional on-site sewage disposal system densities are highest, and 
where soils are formed predominately in deposits of coarse sands and gravels. 

Bacteriological contamination associated with the use of on-site sewage disposal 
systems in coarse textured soils can be mitigated through employment of 
enhanced treatment devices. Systems utilizing sand filtration and pressure 
distribution technology such as mound/fill systems, self-contained sand filters, and 
sand lined trench systems are capable of removing virtually all bacterial 
contamination from effluent (Hill, 1979). 

Viruses. 

Unlike bacteria, comparatively little information is available concerning the risks 
posed by viruses in septic system effluent. While viral contamination of ground 
water associated with the operation of on-site sewage systems has been 
documented, some researchers believe the presence of viruses in septic system 
effluent is sporadic in nature and that between 90% and 100% of viral organisms 
present in raw wastewater are retained or inactivated in the septic tank (Hill, 
1979). The high rate of removal in the septic tank is attributed to digestion of 
viruses by proteolytic enzymes as well as precipitation and entrapment in the 
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sludge (EPA, 1977). However, free and suspended particle-sorbed viruses will 
occasionally be released due to turbulent conditions in the septic tank (ibid). 

Viruses can be attenuated during migration through a few feet of fine to medium 
textured unsaturated soils (EPA, 1977). Viral attenuation occurs as a result of the 
combined effects of sorption, inactivation, and retention. Generally, viruses are 
rapidly adsorbed to solid surfaces as they enter the soil and once adsorbed, are 
inactivated in a spontaneous process that is temperature dependent, being most 
effective at higher temperatures (ibid). The spontaneous inactivation process will 
normally operate unless saturated flow conditions prevent contact between viruses 
and soil particles. 

In coarse textured, excessively permeable (Type 1 l soils, viruses can migrate 
rapidly with poorly treated effluent to ground water. Once in ground water, 
viruses can remain viable after moving laterally for thousands of feet (Yates, 
1985). Viral removal in coarse textured soils can be greatly improved through the 
use of sand filtration and pressure distribution technology (Hill, 1979)(Harkin, 
1979). 

By maintaining unsaturated flow conditions and providing a treatment medium 
capable of rapid entrapment of viruses, sand filtration with uniform, low-level 
wastewater application rates should substantially improve treatment efficiency 
where natural conditions prove inadequate (Hill, 1979). 

Organic Comoounds. 

Although the research is not extensive, available information suggests that 
domestic effluent often contains volatile and semi-volatile organic compounds, 
albeit at very low levels. These organic chemicals are generally residues from 
household cleaning and paint products. Contaminants of this type are referred to 
as household hazardous wastes. 

One of the few definitive studies concerning concentration of low-level organic 
compounds in septic system effluent was conducted in the Lakewood area of the 
central Pierce County by the University of Washington in 1 980 (De Walle et. al., 
1982). In that study, the influent and effluent of a 33,000 gallon septic tank 
serving 97 residences was monitored daily for volatile organic compounds during a 
one week period. One of the most frequently observed compounds and the one 
observed at the highest levels was toluene. Toluene had an average influent 
concentration of 34.6 ug/1, average effluent concentrations of 38.8 ug/1, and a 
peak concentration of 56.9 ug/1. The suspected source of the toluene entering the 
septic tank was cleaning solvents and paint thinners. 

1 1 



Influent levels of toluene and other volatile compounds such as tetrachloroethane, 
trichloroethylene, benzene, and ethylbenzene were observed to be considerably 
higher on weekends than weekdays. Presumably, the higher weekend levels of 
those contaminants were related to increased discretionary household maintenance 
activities such as house paintiFTg and cleaning and related use of paints, thinners, 
degreasers, and toilet bowl cleaners. Essentially no removal of organic compounds 
was found to occur in the septic tank, particularly with higher molecular weight 
compounds. No attempt was made to determine the fate of these compounds 
once the septic system effluent entered the drainfield. 

Based on the results of other research, it appears that removal of organic 
compounds from effluent percolating through the soil is least likely to occur in 
relatively coarse textured soils with a low organic content (Wilson, J.T., et. al., 
1981 ). 

Chloride. 

Like nitrate, chloride is generally resistant to removal in either on-site systems or 
soils underlying such systems. Chloride levels in untreated septic system effluent 
are about 50 to 80 mg/L (Salvato, 1972). Those levels are 1/3 to 1/5 of the 
drinking water standard for chloride of 250 mg/L (WAC 248-54). The drinking 
water standard for chloride was not based on public health concerns, but for 
aesthetic (specifically taste) considerations. 

Phosphate. 

Phosphorus concentrations in septic system effluent generally range between 6.25 
and 30 mg/1 (Peavy and Groves, 1977). However, phosphorus accumulation in 
ground water beneath septic systems is rare since it is rapidly immobilized in soils 
with a pH of less than 7 by sorption reactions or by the formation of insoluble 
phosphate precipitates of aluminum or iron (Hausenbuiller, 1978). 

Even in areas with excessively permeable soils overlying unconfined aquifers 
phosphorus contamination has not proven to be a significant problem. For 
example, in the late 1970's, the Washington Department of Health conducted 
extensive tests on drinking water wells in an area of central Pierce County with 
coarse textured soils. The area was served exclusively by on-site sewage disposal 
systems and had an approximately 40 year history of development (Littler, et al., 
1981 ). 74% of the 87 wells tested indicated total phosphorus levels below the 
detection limit of 0.2 mg/L. These wells ranged in depth from between 30 to 408 
feet. 31 wells were completed at depths of less than 100 feet and a number of 
those were tapping an unconfined aquifer (TPCHD, 1985). 
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The remaining 26% of the wells, ranging in depth from 30 to 507 feet, 
demonstrated total phosphorus levels between 0.25 and 1.1 mg/L. Both the 
median and mean phosphorus level in these 23 wells was 0.6 mg/L. A maximum 
contaminant level has not been established for phosphorus in drinking water. 

While phosphorus is generally not a significant contaminant of ground water 
aquifers, because it is a biostimulant and can induce rapid growth or blooms of 
algae and phytoplankton, it does have significant environmental effects when 
released to surface water systems. 

EFFECTS OF COMMUNITY ON-SITE SEWAGE SYSTEMS 

Community on-site sewage systems generally involve application of the same 
treatment technology that has been described above. Because a community 
system discharges a relatively large amount of sewage to a small area of land, 
nitrate loading to ground water in the immediate vicinity of a community system 
can be unacceptable. This can occur even if a low overall development density is 
maintained. 

Since community on-site sewage systems can be placed as close as 100 feet from 
a public water supply well, localized ground water impacts from the operation of 
such systems could potentially have serious consequences. 

COMMERCIAL, INDUSTRIAL, INSTITUTIONAL SYSTEMS 

Commercial, industrial and institutional use of on-site sewage disposal systems 
represent several problems. First, some commercial and institutional facilities, 
such as laundromats, restaurants, and schools generate large volumes of 
wastewater. Wastewaters from these large volume generators are typically 
discharged to one or more sizable on-site sewage systems. As with residential 
community systems, concentration of wastewater in one discrete area can have a 
significant impact on the quality of underlying ground water in the immediate 
vicinity of the on-site sewage system. 

Secondly, the characteristics of sewage generated by commercial and institutional 
facilities can be considerably different from that discharged from residential units. 
Only domestic wastewater can be legally discharged under an on-site sewage 
disposal system permit issued by the Clallam County Environmental Health 
Division. However, in commercial, industrial, or institutional facilities where 
products containing volatile and semi-volatile organic compounds are used or 
stored, there is a potential for deliberate or unintentional discharges of such 
chemical materials-through sinks or other plumbing fixtures. Such discharges may 
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result from solvent rinsing of machine parts over a sink at an auto repair shop or 
disposal of used cleaning solutions at nearly any type of commercial, industrial, or 
institutional establishment. Instead of the relatively low concentration of organic 
compound that are occasionally found in wastewater from residential sources, 
wastewater from these non-residential sources can contain significant quantities of 
organic compounds. These compounds are ingredients in many solvents, 
degreasers, fuel products, and paint products. 

Because volatile and semi-volatile organic compounds are not effectively degraded 
or adsorbed during migration through coarse textured soils such as sands or 
gravelly sands, once released to the on-site sewage system these compounds may 
migrate to underlying ground water (Wilson et. al., 1981). 

CONCEPTUAL DESIGN OF THE PREDICTIVE TOOL 

This section describes the conceptual design of a tool or methodology for 
identifying portions of the Sequim/Dungeness study area with a relatively high risk 
of significant ground water contamination associated with on-site sewage disposal 
system use. Development of this predictive tool was prompted by the past 
successful development by the Clallam County Environmental Health Division of 
similar methodologies for identifying areas where on-site sewage systems were 
adversely impacting the water quality of Sequim Bay. 

The Sequim Bay project was clearly surface water oriented. That project focused 
on the identification of malfunctioning on-site sewage systems that were 
contributing to coliform bacteria contamination of Sequim Bay and tributary 
streams. The "performance indicator" used to assess the treatment efficiency of 
on-site sewage systems as part of that project was the estimated failure rate in a 
given area. Failure, in this instance, is the hydraulic overload of an on-site system 
due to inadequate design or operation of systems in seasonally saturated soils 
resulting in surfacing of effluent or the back-up of sewage into the building sewer. 
The failure rate was established based on a search of Clallam County 
Environmental Health Division records concerning the issuance of on-site sewage 
system repairs permits in each portion of the study area. 

In contrast, the Sequim/Dungeness ground water study is ground water oriented. 
As a performance indicator, the incidence of traditional failures (that is, surfacing 
sewage problems) is of little consequence from a ground water perspective. The 
performance indicator that is currently available for use in the Sequim/Dungeness 
study is, primarily, the presence or absence of contaminants in ground water that 
are associated with on-site sewage disposal systems, particularly nitrate. For 
obvious reasons, from a ground water protection perspective, this is not an 
acceptable performance standard. 
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Therefore, a methodology must be developed to identify areas where the potential 
for ground water contamination associated with on-site sewage systems appears 
to be greatest. Such a methodology can assist in the design of further ground 
water quality investigations and the development of non-point source prevention 
and control programs associated with existing development, as well as, help guide 
decisions concerning the advisability of additional development. 

The approach taken to the identification of areas of high ground water 
contamination risk must be different than the approach taken to the identification 
of potential surface water quality problems. In designing the conceptual ground 
water predictive tool, the following factors and/or limitations should be considered: 

1) Virtually all on-site sewage systems contribute to contamination of underlying 
ground water to some extent. However, the focus of the predictive tool is public 
health oriented, thus, its purpose is to identify areas where impacts of on-site 
sewage systems on ground water quality are likely to be most profound. This 
approach could be viewed as inconsistent with the Washington Ground Water 
Quality Standards (WAC 173-200) which are both health based and water 
resource based. Under those standards, virtually any increase in the contaminant 
concentrations over natural levels could be considered significant. With a 
ubiquitous and highly mobile contaminant such as nitrate, any portion of the study 
area where human activity has or is now occurring will likely show evidence of 
nitrate contamination; including both sewered and unsewered areas (Eckhardt et. 
al., 1989). 

2) Water quality data concerning elevated nitrate levels in the Sequim/Dungeness 
study area have been obtained, primarily, from existing individual and public 
drinking wells, not from specially constructed or located monitoring wells. The 
data from the drinking water wells do not necessarily provide a comprehensive 
representation of nitrate levels in the aquifer system as a whole. Improper well 
construction or siting problems may be a factor in at least a portion of the elevated 
nitrate levels observed in the study area. The potential for these types of problems 
may not be identified through a predictive tool using regional land-use, 
geohydrologic, and soil information. 

3) The focus of this effort is primarily oriented towards identifying nitrate 
contamination potential associated with on-site sewage systems. However, the 
Sequim/Dungeness aquifer system is a complex system with significant amounts of 
recharge from overlying surface waters, particularly from irrigation ditches and 
canals. In addition to on-site sewage disposal systems, a wide variety of other 
nitrogen sources could be contributing to the presence of nitrate in ground waters 
including commercial agricultural activities (fertilizers and animal waste), non
commercial agricultural activities (hobby farms), lawn and garden fertilizer use, 
sewer exfiltration, domestic animals, and natural releases (e.g. atmospheric and 
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biological habitat). Thus, limiting the predictive tool to identifying the potential for 
significant contamination from on-site sewage systems may not provide insight 
into the potential for nitrate contamination from other sources. 

RISK FACTORS 

Factor 1: Soil Conditions. 

Soil conditions are a significant factor in determining the potential for ground water 
contamination. As part of the development of the predictive tool, the Soil Survey 
of Clallam County (SCS 1987) was used to evaluate the characteristics of the soil 
series that are present within the Sequim/Dungeness study area. Where 
appropriate, soil series with similar characteristics are grouped into a single 
category. For instance, all somewhat excessively drained, highly permeable soils, 
those referred to as Type 1 soils in the Department of Health on-site sewage 
regulations, are grouped into a single category. This includes Carlsborg gravelly 
sandy loam, Dick loamy sand, Hoypus gravelly sandy loam, Nielton very gravelly 
sandy loam, and Sequim very gravelly sandy loam. A brief description of the soils 
series present within the Sequim/Dungeness study area are presented in 
Appendix A. 

The soils series or soil groups are also categorized based upon the degree to which 
their physical properties facilitate the migration of contaminants. Soil series or 
g'roups of soils are assigned a low, moderate, or high risk value as presented in 
Appendix B. Type 1 soils are assigned the highest level of risk because, without 
special precautions, there is a strong potential for a number of different 
contaminants associated with on-site sewage systems installed in such soils to 
migrate to underlying ground water. Lowest levels of risk are assigned to poorly 
drained soils with thick, underlying clay sequences separating the surface soils 
from the first permanent aquifer zone. This categorization will allow the Water 
Quality Division to assign a contamination weighting value or factor to soils within 
the study area. Obviously, soil conditions, in and of themselves, do not result in 
contamination of ground water. Thus, the risk associated with a soil series or soils 
group must be linked to sources of contamination, either existing or future. 

Based on the SCS soil survey, the approximate distribution of each soil series or 
soil group has been estimated as a percentage of the total acreage of each quar:ter 
section within the study area*. This data has been incorporated into the Sweet
Edwards/EMCON (SE/E) contaminant loading model. Using this model, the Water 
Quality Division can identify quarter sections within the study area with substantial 
percentages of moderate and high risk soil series or soil groups. The distribution of 
soils by quarter section is presented in Appendix C. 

(*Note: Soil distribution was determined for the smallest unit of land for which 
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corresponding land use data is available. c;lenerally, this is a quarter section, 
however, occasionally it is a smaller or larger unit of land.) 

Limitations of Approach to Risk Factor 1. In determining the approximate 
distribution of soils within each quarter section, the accuracy of limitations of the 
SCS Soil Survey are acknowledged. Within any mapping unit, approximately 10 
percent to 30% of the land area may be occupied by soils of a different nature 
than the mapping unit indicates. 

Factor 2: Density of On-Site Systems. 

The second risk factor to be considered in the determination of the potential for 
ground water contamination associated with on-site sewage disposal systems is 
the density of such systems within a given geographic area. This factor may be 
approached both from the standpoint of the number of systems that may already 
be in existence and the number of systems that could potentially exist in the 
future. 

Using information supplied by the Clallam County Planning Division, Long Range 
Planning Group, a number of different scenarios for on-site sewage system 
densities were developed. Current or near term densities were estimated through 
determining the number of existing platted lots and parcels within each quarter 
section. Since not all platted lots and parcels are developed at this time, estimates 
of existing loading based upon these numbers are undoubtedly high. 

Alternatives to the use of total platted lots and parcels as an indication of the 
existing level of development were explored. This involved reviewing data sets 
generated by the River Basin Team and sets generated by the Clallam County 
Environmental Health Division. 

The River Basin Team provided data concerning the number of improvements 
within the study area. Estimates of existing on-site sewage system density based 
on this data are likely to be more indicative of actual current conditions. However, 
data concerning the number of improvements are available only on a section level, 

1 not on a quarter section level as are the soil and platted lots and parcels data. In 
addition, improvements located in sewered areas and unsewered areas are not 
currently differentiated. 

The Clallam County Environmental Health Division conducted a file search to 
determine the total number of permitted on-site sewage systems. The file search 
was conducted for about half the study area. Similar to the information concerning 
improvements from the River Basin Team, the permit information is currently 
available on a section level only. In addition, on-site sewage system permitting 
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requirements in Clallam County have only been routinely enforced since about 
1975 (Soule, 1991 ). Thus, use of the number of septic tank permits appears to 
under estimate the number of on-site sewage systems, especially in areas of older 
development. A comparison of data sets available for estimating existing on-site 
sewage system density is presented in Appendix D. 

To provide an assessment of long term density potential, Long Range Planning also 
prepared estimates concerning the maximum number of residential unit equivalents 
that could eventually be permitted under existing zoning designations within each 
quarter section. Long Range Planning developed similar estimates concerning the 
maximum number of residential unit equivalents that could potentially be allowed 
under Planned Unit Development provisions of the zoning code. 

In addition, utilizing the Method I lot size determination procedures found in the 
Clallam County Health Regulation Chapter 4, the SE/E team assigned to each SCS 
soil series and soil group present in the Sequim/Dungeness study area a value 
indicating the maximum development density that could potentially be achieved 
using on-site sewage disposal systems. Two values are assigned for each soil 
series or group, maximum density based on public water system availability and 
maximum density based on use of individual wells. This information is also 
contained within Appendix A. When coupled with the distribution of soils in each 
quarter section discussed under Risk Factor 1, the approximate number of units 
that could obtained under Method I in each quarter section can be calculated. This 
information is presented in Appendix E. The Method I information is intended to 
assist in determining the likelihood that densities allowed under current zoning or 
Planned Unit Developments could be attained. 

The SE/E loading model has incorporated the data concerning numbers existing 
lots, the maximum zoning buildout scenario, the maximum Planned Unit 
Development buildout scenario, and the Method I development potential. A 
breakdown of potential loading based on each of these scenarios in presented in 
Appendix F. 

A determination will need to be made concerning the threshold level above which 
on-site sewage system density levels indicate a relatively high risk of nitrate 
contamination. A density of 1 unit per acre could be selected as the threshold. 1 
unit per acre represents the most conservative density requirement identified in the 
Washington Department of Health on-site sewage system regulations (WAC 248-
96). In addition, the Clallam County Comprehensive Plan (Title 31) considers 1 
unit per acre as the dividing point between low density rural environments and 
higher density urban or suburban environments. 

However, based on consideration of the Washington Ground Water Quality 
Standards, a lower threshold may be justified. The Department of Ecology has 
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suggested that thresholds of between 1 unit per 1.5 acres to 1 unit per 16 acres 
may be appropriate (Kinsley, 1991 ). 

Limitations of Approach to Risk Factor 2. Regardless of whether densities are 
estimated on a per section or per quarter section basis, there is a certain margin of 
error associated with the distribution of on-site sewage systems within that given 
unit of land. Dividing a total number of on-site sewage systems by 640 acres or 
160 acres provides an average density within a section or quarter section. 
However, it is unlikely that development within those areas is uniformly 
distributed. Development is much more likely to be sporadically concentrated in 
mobile home parks, short plats, and subdivisions. Thus, even though overall 
loading within a section or quarter section may appear to be low, within discrete 
portions of the section or quarter section, density of on-site sewage systems can 
be much higher than average and result in significant localized impacts on ground 
water. 

Aside from economic pressures to lower marginal development costs by 
maximizing the density of development, institutional pressures for concentration of 
development exist as well. The Clallam County Comprehensive Plan (Title 31 l 
encourages innovative development options which allow higher residential densities 
in the Sequim/Dungeness Area as an incentive to establish open space reservation. 

Accordingly, the Clallam County Zoning Code (Title 33) encourages clustering of 
development within the Sequim/Dungeness area through an Open land 
Development Option (OlDO). Portions of the Sequim/Dungeness area that are 
zoned Rural Residential (RR) 1, RR 2, and RR 3 may be developed under this 
option. Under the OlDO, development is concentrated in a relatively small portion 
of a parcel or parcels of no less than 19 acres in aggregate (reflmed to as the 
Development Section). A large tract of undeveloped property to be used for open 
space and agriculture is then left undeveloped in perpetuity (referred to as the 
Open land Reservation). 

While the OlDO approach represents sound land use management from a number 
of perspectives, the concentration of wastewater in a relatively small physical area 
and associated elevated nitrate levels in ground water immediately under the 
developed area need to be reconciled. 

Factor 3: Community On-Site Sewage Systems. 

Partially in response to the limitations noted previously for Risk Factor 2, one 
aspect of the predictive tool should be oriented towards identifying areas where 
"larger" on-site community systems are located, particularly systems installed 
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before 1979, the date when the larger system guidelines were implemented by the 
Washington Department of Health. In addition, areas with a proliferation of smaller 
community systems or systems serving high volume commercial or institutional 
facilities should be identified. 

Limitations of Aoproach to Risk Factor 3. No significant limitations are identified 
except the time and effort involved in identifying such systems. 

Factor 4: On-Site Sewage System Age. Since enhanced treatment technology 
requirements (pressure distribution and alternative systems) were not implemented 
in Clallam County until about 1984 (Soule, 1991 ), it can be assumed that most on
site sewage systems installed prior to that time are gravity fed, suggesting limited 
treatment efficiency. It is also likely that use of drywells, now prohibited, would 
be associated with older on-site sewage systems. Efforts to identify potential 
problems associated with this factor should be concentrated on areas with deep 
medium or coarse textured soils and a relatively large number of systems installed 
before 1984, with special emphasis placed on system installed before 1976 
(implementation date of WAC 248-96). 

File surveys conducted by the Clallam County Environmental Health Division and 
the Water Quality Division suggest that most areas have a mix of systems of 
varying ages. However, some areas show significant numbers of pre-1984 (and 
1976) systems. These areas include: 

o T. 30 N, R. 3 W, Section 18; 

o T. 30 N, R. 4 W, Section 1; 

0 T. 30 N, R. 4 W, Section 7; and 

o T. 30 N, R. 4 W, Section 13. 

Limitations of Approach to Risk Factor 4. The applicability of system age to 
ground water contamination is less clear than other factors. After maturity of the 
biological crust, even gravity systems can promote unsaturated flow, which would 
suggest that nitrogen is the contaminant of primary concern in the long term. 
Since only mounds and sand lined trenches installed in Type I soils appear to have 
significant potential for nitrate removal, system age may only be of marginal 
concern. In design of the predictive tool, on-site sewage system age should be of 
an order of magnitude lesser importance than soil and system density. 
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ASSESSMENT OF FACTORS UNRELATED TO ON-SITE SEWAGE DISPOSAL 

As indicated in the introduction to this section, identification of portions of the 
Sequim/Dungeness study area where ground waters may be significantly impacted 
by contaminants associated with on-site sewage systems addresses only a single 
source of a single contaminant, nitrate. Within the Sequim/Dungeness study area, 
there are a several additional nitrate sources and a number of sources of a variety 
of other ground water contaminants. Longer term, a more comprehensive 
approach to identifying and controlling risks to ground water quality should be 
considered. In that regard, the following recommendations are offered. 

Agricultural Impacts. 

The River Basin Team has identified total acreage of commercial agriculture lands 
within each section of the Sequim/Dungeness study area. Currently, the specific 
nature of agricultural activities on these lands has not been inventoried. If surveys 
were conducted of agriculture activities, an appropriate per acre nitrogen loading 
could be assigned. The Conservation District should be consulted in the 
development of nitrate loading values. To accommodate agricultural data and 
estimated loading values that may be developed in the future, the SE/E loading 
model has incorporated data entry fields for four types of commercial agricultural 
land uses including dairy/livestock, row crop, hay, and orchard. Similar 
classifications may be suitable for non-commercial agricultural data if it is ever 
developed. 

Commercial. Industrial. Institutional Impacts. 

The nitrate contamination problems that have been identified in the Sequim/ 
Dungeness study area indicate that underlying ground waters are vulnerable to 
contaminants generated through land surface activities. In addition to nitrate, 
there are a number of other types of contaminants that could adversely affect 
ground water. Of greatest concern, would be hazardous materials that may be 
used, stored, or disposed of during operations at commercial, industrial, and 
institutional facilities. Examples of potential sources of hazardous materials include 
service stations, dry cleaners, automotive repair shops, agricultural supply 
facilities, bulk fuel storage, and pesticide applicators. These types of sources 
should be identified, the relative risk associated with their operations assessed, 
and, if necessary, controlled or regulated. Special attention should be given to 
facilities utilizing underground storage tanks. 

The River Basin Team has identified the number of commercial improvements in 
each section within the study area. This should provide a starting point for an 
inventory of the specific types of commercial facilities that these improvements 
represent. 
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APPENDIX A 

SOIL INTERPRETATIONS 
SEQUIM/DUNGENESS STUDY AREA 

SCS SOILS SERIES AND SOILS GROUPS 
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CODE numbers (e.g. CODE 24) correspond to identification numbers 
used for soil series and groups in the Sweet-Edwards/Emcon (SE/E) 
nitrate loading model. The number preceeding each specific soil 
series (e.g. 6 Carlsborg) is the mapping unit number for that 
specific soil as foundAn the SCS Soil Survey for Clallam County 
(SCS, 1987). 

CODE 24 = Type 1 soils including: 

o 6, Carlsborg gravelly sandy loam 0-5% slope (Typic 
xerorthents), deep, somewhat excessively drained soils on 
river terraces and alluvial fans formed in alluvium. 

o 16, Dick loamy sand 0- 15% slope (Alfie Xeropsamments), 
deep, somewhat excessively drained soils on outwash terraces 
formed in glacial outwash. 

o 23, Hoypus gravelly sandy loam 0-15% slope, (Typic 
xerorthents), deep, somewhat excessively drained soils on 
terraces and terrace escarpments formed in glacial outwash. 

o 24, Hoypus gravelly sandy loam 15-30% slope (Typic 
Xerorthents), deep, somewhat excessively drained soils on 
terraces and terrace escarpments formed in glacial outwash. 

o 25, Hoypus gravelly sandy loam 30-65% slope (Typic 
xerorthents), deep, somewhat excessively drained soils on 
terraces and terrace escarpments formed in glacial outwash. 

o 44, Neilton very gravelly sandy loam 30-70% slope 
(Dystric Xerorthents), deep, somewhat excessively drained 
soils on outwash terraces and terrace escarpments formed in 
glacial outwash. 

o 45, Neilton very gravelly sandy loam 5-30% slope (Dystric 
xerorthents), deep, somewhat excessively drained soils on 
outwash terraces and terrace escarpments formed in glacial 
outwash. 

o 46, Neilton very gravelly coarse sandy loam 0 - 5% slope 
(Dystric Xerorthents), deep, somewhat excessively drained 
soils on outwash terraces and terrace escarpments formed in 
glacial outwash. 

o 63, Sequim very gravelly sandy loam (Entic Haploxerolls), 
deep somewhat excessively drained soils on terraces and 
alluvial fans formed in old alluvium. 

Interpretation: Type l soils, due to their coarse texture and 
rapid permeability, are considered to represent the highest level 
of threat to ground water quality. 

1 



Allowable On-site System Density: with public water system 
availability, 1 dwelling unit (du)/acre for conventional (septic 
tank and gravity drainfield) on-site systems. Conventional 
systems installed in Ty,pe 1 soils are considered a source of not 
only nitrate contamination of ground water, but bacterial, viral, 
trace organics, and, potentially, phosphorous contamination as 
well. 

2 du/acre is allowed when mound system technology (pressure 
distribution and sand filtration) is utilized. The treatment 
efficiency of such systems is exceptionally high with nearly 100% 
removal of bacteriological and viral contaminants and 44-50% 
removal of nitrate. Since nitrate is the contaminant of 
immediate concern, 2 du/acre with mound type systems are 
considered equivalent (in terms of loading) to 1 du/acre served 
by a conventional system. 

With individual wells, allowable density is 0.5 du/acre. 

CODE 1 - Agnew silt loam: 

o 1, Agnew silt loam 0- 8% (Aquic Haploxeralfs), very 
deep, somewhat poorly drained soils formed in glaciomarine 
sediments. Much of the soil profile is occupied by slowly 
permeable clay loam. Some denitrification is possible due 
to high degree of stratification in the soil profile. A 
seasonal water table at 2 to 4 feet limits effective rooting 
depth. 

Interpretation: This is a Type 6 soil. The shallow water table 
is perched on slowly permeable deposits. 

Allowable on-site system density: Density with public water 
system would be 2.0 du/acre. 

With individual wells, density would be 0.5 du/acre. 

CODE 9 - Cassolary fine sandy loam: 

o 9, Cassolary fine sandy loam 0 - 8% slope (Typic 
Xerochrept), deep, moderately well drained soils on hills 
formed in reworked glacial drift and marine sediments. 
Soils consist of moderately slowly permeable fine sandy loam 
and loam. A seasonal water table at 3 to 4 feet limits 
effective rooting depth. 

Interpretation: This is probably a Type 4 soil. The water table 
is perched on a slowly permeable layer, thus, lateral flow and 
release to the surface water system is possible. 
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Allowable on-site system density: With public water system 
availability, density would be 2.4 du/acre. 

With individual wells, density would be 1 du/acre. 

CODE 12 - Gravelly sandy loam overlying compact till at shallow 
depth, including: 

o 10, Catla gravelly sandy loam 2 to 15% slope (Dystric 
xerochrepts), shallow, moderately well drained soil on hills 
formed in compact glacial till (glacial till at 14 inches). 
A perched seasonal water table is present at 0.5 to 1.5 
feet. 

o 12, Clallam gravelly sandy loam 0 to 15% slope (Dystric 
Xerochrepts), moderately deep, moderately well drained soils 
on hills formed in glacial compact glacial till (dense 
glacial till at 28 inches). A perched seasonal water table 
is present at'l.5 to 3.0 feet. 

o 13, Clallam gravelly sandy loam 15 - 30 % (Dystric 
Xerochrepts), moderately deep, moderately well drained soils 
on hills formed in compact glacial till (glacial till at 28 
inches). A perched seasonal water table is present at 1.5 
to 3.0 feet. 

o 20, Elwha gravelly sandy loam 0-15% (Dystric 
Xerochrepts), moderately deep, moderately well drained soils 
on hills formed in compact glacial till (glacial till at 33 
inches). A perched seasonal water table is present at 1.5 
to 3.0 feet. 

o 21, Elwha gravelly sandy loam 15 - 35% (Dystric 
xerochrepts), moderately deep, moderately well drained soils 
on hills formed in compact glacial till (glacial till at 33 
inches). A perched seasonal water table is present at 1.5 
to 3.0 feet. 

Interpretation: The glacial till layer acts as a significant 
barrier to vertical migration of effluent. Denitrification could 
conceivably occur at the interface with the till when seasonal 
water table is not present. Soil depth may not be adequate to 
provide treatment of biological contaminants. Soils of this 
group may represent a risk of surface water contamination. 

Allowable on-site system density: Maximum density with public 
water system availability for these Type 4 soils would be 2.4 
dujacre. 

With individual wells, density would be 1.0 du/acre. 
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CODE 17 - Dungeness silt loam: 

o 17, Dungeness silt loam (Mollie Xerofluvents), deep, well 
drained soils on ~-lood plains and low river terraces formed 
in alluvium. The profile is stratified and consists of silt 
loam, very fine sandy loam, and silty clay loam. Below 56 
inches are deposits of fine and medium sand. Depth to water 
is greater than 60 inches. 

Interpretation: Dungeness is a moderately permeable soil with an 
effective rooting depth of more than 60 inches. Owing to the 
highly stratified nature of this soil, arguably, once an 
unsaturated flow regime is established (mature gravity system or 
pressure distribution), nitrate removal efficiencies similar to 
that of mound systems could be possible. This is predicated on 
systems being installed at a shallow depth. 

The nitrate removal should be augmented seasonally by uptake in 
the deep root zone. Thus, in terms of nit~ate, effective density 
in this Type 3 or 4 soil could be 1.5 (50% reduction) to 3 
du/acre (0% reduction). Efficiency of removal of other 
conventional parameters by mature systems should be high. 

Allowable on-site system density: With public water system 
availability, density would be between 2.4 and 3.0 dujacre. 

With individual wells, density would be 1.0 units per acre. 

CODE 34 = Louella series soils including: 

o 34, Louella gravelly loam 10 to 30% slope (Ultic 
Haploxerolls), deep well drained on mountainsides, formed in 
residuum and colluvium derived from basalt and flow breccia. 

o 35, Louella gravelly loam 30 to 65% slope (Ultic 
Haploxerolls), deep well drained on mountainsides, formed in 
residuum and colluvium derived from basalt and flow breccia 
(portions of this unit are unsuitable due to excessive 
slope) . 

Interpretation: The presence of an impervious layer that would 
restrict migration to ground water aquifer is not noted in the 
SCS description, although one may exist. Due to the lack of an 
identifiable denitrification mechanism, conservatively, an 
assumption should be made that 100% of nitrogen should reach 
ground water in the form of nitrate. Efficiency of removal of 
other conventional parameters by mature systems should be high. 

Allowable On-Site System Density: Since this is a variable Type 
3 or Type 4 soil, maximum density with public water system 
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availability should range from 2.4 to 3.0 du/acre. 

With individual wells, allowable density would be 1 du/acre. 

~ 

CODE 53 - Puget silt loam: 

o 53, Puget silt loam (Aerie Fluv~ents), deep, poorly 
drained soils on low terraces and flood plains formed in 
recent alluvium. Soils are a moderately slowly permeable 
silty clay loam below 9 inches. A seasonal water table is 
present at 4 to 6 feet. Under natural conditions, the water 
table would be considerably higher, however, areas of Puget 
soils have been extensively drained. 

Interpretation: This is a Type 6 soil. The question of how 
effectively nitrate could migrate through the slowly permeable 
silty clay loam is complicated by extensive artificial drainage. 
Such drainage system could be a conduit for nitrogen release to 
surface water systems. 

Allowable on-site system density: With public water system 
availability, density would be 2.0 du/acre. 

With individual wells, density would be 0.5 du/acre. 

CODE 60- Schnorbush soils, including: 

o 59, Schnorbush loam 0 to 20% (Dystric xerorchrepts), 
deep, well drained soils formed in glacial till and residuum 
derived from siltstone. The profile typically consists of 
loam over silty clay loam (massive, very hard, very firm, 
sticky, plastic). 

o 60, Schnorbush loam 20-55% (Dystric Xerorchrepts), deep, 
well drained soils formed in glacial till and residuum 
derived from siltstone. The profile typically consists of 
loam over silty clay loam (massive, very hard, very firm, 
sticky, plastic). 

Interpretation: The silty clay loam layer could conceivably 
support denitrification. Rooting depth is more than 60 inches. 
These could be considered Type 4 or Type 6 soils. 

Allowable on-site system density: Allowable density with public 
water system availability would be 2.0 or 2.4 du/acre. 

With individual wells, density could be as high as 1.0 units per 
acre. 
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Code 75 - Yeary, gravelly clay loam, including: 

o 75, Yeary gravelly loam 0-15% (Dystric Xerochrepts), 
moderately deep, moderately well drained soil on hills 
formed in reworkeq,marine sediments overlying compact 
glacial till. Soil between 13 and 38 inches is typically 
gravelly clay loam, glacial till is present at about 38 
inches (can be as shallow as 20 inches). A seasonal water 
table is present at 1.5 to 3.0 feet. 

o 76, Yeary gravelly loam 15-30% slope (Dystric 
Xerochrepts), moderately deep, moderately well drained soil 
on hills formed in reworked marine sediments overlying 
compact glacial till. Soil between 13 and 38 inches is 
typically gravelly clay loam, glacial till is present at 
about 38 inches (can be as shallow as 20 inches). A 
seasonal water table is present at 1.5 to 3.0 feet. 

Interpretation:· The till layer restricts the vertical migration 
of septic tank effluent. Denitrification could conceivably occur 
at the interface with the till when the seasonal water table is 
not present. Soil depth may not be adequate to provide treatment 
of biological contaminants. Soils of this group may represent a 
risk of surface water contamination. 

Allowable on-site system density: 
water system availability in these 
du/acre. 

Allowable density with public 
Type 4 or Type 6 soils is 2.0 

With individual wells, density may be as high as 1 du/acre. 

CODE 7 = Carlsborg/Dungeness Complex 0-5% slope: 

o 17, This complex consists of 50% Carlsborg (See: Code 
24); 30% Dungeness (See Code 17); 20% inclusions riverwash 
(Unsuitable), Hoypus (See Code 24), Puget (See Code 53) and 
Sequim (See Code 24). 

Interpretation: The complex is too intricately intermingled to 
accurately map at the scale of the SCS Soil Maps. 

Allowacrle On-Site System Density: With public water system 
availability, density would be variable. At least 50% of the 
complex is subject to the Type 1 requirements explained above. 

The Dungeness portion of the complex could support up to 3.0 
du/acre. 

With individual wells, allowable density in the Dungeness portion 
of the complex would be 1 dujacre. 
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CODE 64 - Sequim, Me Kenna, Muckilteo complex. 

o 64, Approximate distribution is 35% Sequim (Type 1 soil 
described above under Code 24), 35% Me Kenna, and 20% 
Muckilteo muck. ~he remaining 10% consists of small areas 
of Bellingham (Unsuitable), Carlsborg (See Code 24), and 
Clallam (See Code 12) soils. 

o 42, Me Kenna gravelly silt loam (Mollie Hapl~ept), 
moderately deep poorly drained soils in basins and drainage 
ways formed in glacial till (depth to compact glacial till 
20 to 40 inches). 

o 43, Muckilteo Muck (Typic Medihemists), soil composed of 
sapric and hemic materials from deciduous trees, shrubs, and 
sedges. 

Interpretation: The Me Kenna and Muckilteo portions of the 
complex are unsuitable for use of on-site sewage systems. Thus, 
this mapping unit is approximately 35 to 45% usable soils, nearly 
all of which would be Type 1. 

Allowable on-site system density: 45% of mapping unit = 1 
dujacre (adjusted loading - 0.45 du/acre) for conventional 
(septic tank and gravity drainfield) on-site systems. 
Conventional systems installed in Type 1 soils are considered a 
source of not only nitrate contamination of ground water, but 
bacterial, viral, trace organics, and potentially phosphorou~ 
contamination as well. 0.90 dujacre when mound system technology 
(pressure distribution and sand filtration) is utilized. The 
treatment efficiency of such systems is exceptionally high with 
nearly 100% removal of bacteriological and viral contaminants 
and 44-50% removal of nitrate. Since nitrate is the contaminant 
of concern, 0.90 du/acre with mound type systems are considered 
equivalent (in terms of loading) to 1 dujacre served by a 
conventional system. 

55% of mapping unit = 0.0 du/acre. 
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APPENDIX B 

SEQUIM/DUNGENESS AREA SOILS 

GROUND WATER CONTAMINATION RISK LEVELS 
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KEY TO SOIL CODES: 

1 = Agnew silt loam. 

7 = Carlsborg/Dungeness complex. 
,' 

9 = Cassolary fine sandy loam. 

12 = Sandy loams over glacial till. 

17 = Dungeness silt loam. 

24 = Type 1 soils. 

34 = Louella soils. 

53 = Puget silt loam. 

60 = Schnorbush Soils. 

64 = Sequim, Me Kenna, Muckilteo Complex. 

75 = Yeary gravelly clay loam. 
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SEQUIM-DUNGENESS SOIL TYPE RISK CATEGORIES 

1) Risk Category- High. 

Soil Codes: 24, 7 part{ 63 part. 

Description: Deep, somewhat excessively drained, coarse textured 
soils. Confining layer over first permanent aquifer zone may be 
absent. 

Treatment Efficiency: 

- Conventional on-site sewage disposal systems: Poor for all 
parameters due to rapid permeability. 

- Mound systems or sand lined trenches w/pressure distribution: 
Good for all parameters except nitrogen. Approximately 50% 
nitrogen removal efficiency possible if system proper 
designed/installed. 

2) Risk Category - Moderate to High. 

Deep, well drained, medium textured soils. Confining layer over 
first permanent aquifer zone may be absent. 

Soil Codes: 17, 34, 60, 7 part. 

Treatment Efficiency: 

- Conventional on-site sewage disposal systems: Good for all 
parameters except nitrogen, provided, unsaturated flow conditions 
maintained. The highly stratified nature of the Code 17 and part 
of Code 7 soils may be conducive to nitrogen removal. 

- Mound Systems: Good for all parameters except nitrogen. 
Nitrogen removal efficiency of up to 50% is questionable because 
fill material may be too similar in texture to the native soils 
to promote anaerobic conditions at the interface. 

3) Risk Category -Moderate. 

Soil Codes: 12, 75, 9 

Moderately deep, moderately well drained, medium textured soils 
overlying gravelly glacial till or compacted material of similar 
texture. Till layer separates the first permanent aquifer from 
the surface, however, thickness and permeability of till is 
variable. 
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Treatment Efficiency: 

- conventional on-site sewage disposal systems: Poor for all 
parameters due to inadequate unsaturated soil depth. 

- Mound systems: Good for all parameters except nitrogen. 
Nitrogen removal efficiency of up to 50% is questionable because 
fill material may be too similar in texture to the native soils 
to promote saturated conditions at the interface. 

4) Risk Category - Low to Moderate. 

Soil Codes: 1, 53 

Somewhat poorly to poorly drained soils overlying relatively 
impermeable clay layers. Clay layers separate the first 
permanent aquifer from the surface. 

Treatment Efficiency: 

- Conventional on-site sewage disposal systems: Moderate to poor 
for all parameters due to inadequate unsaturated soil depth. 
Treatment efficiency may be slightly higher than the previous 
category due to finer soil texture. Highly stratified nature of 
these soils may promote denitrification. 

- Mound systems: Good for all parameters except nitrogen. 
Nitrogen removal efficiency of up to 50% possible. 
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APPENDIX C 

SEQUIM/DUNGENESS AREA SOILS 

DISTRIBUTION OF SOILS BY QUARTER SECTION 

f 

4-1 
~ 



KEY TO SOIL CODES: 

1 = Agnew silt loam. 

7 = Carlsborg/Dungeness Complex. 

9 = Cassolary fine sandy loam. 

12 = Sandy learns over glacial till. 

17 = Dungeness silt loam. 

24 = Type 1 soils. 

34 = Louella soils. 

53 = Puget silt loam. 

60 = Schnorbush Soils. 

64 = Sequim, Me Kenna, Muckilteo Complex. 

75 = Yeary gravelly clay loam. 
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X indicates that data in these columns are supplied by user; 
remaining column values are calculated quantities. 

X X X X X XXXXXXXXXXX 

location sec part II 
II acres 

II 
I !percentage of soil type for location,section,part 
IIUNSUIT 1 7,, 9 12 17 24 34 53 60 64 75 

II 
II 

SUM II 
========================================================================================-
T29N R3W 2 NE50 

*T29N R3W 2 E50NW25 
T29N R3W 2 W50NW25 
T29N RlW 2 SW 

T29N R3W 2 SE 
T29N R3W 3 NE 
T29N R3W 3 NW 
T29N R3W 3 SW 
T29N R3W 3 SE 
T29N R3W 4 NE 
T29N RlW 4 NW 
T29N R3W 4 SW 

T29N RlW 4 SE 

T29N RlW 5 S50 
T29N RlW 5 NE 
T29N RlW 5 NW 
T29N R3W 6 ALL 

SUBTOTALS 

T29N R4W 1 ESO 
T29N R4W 1 NW 
T29N R4W 1 SW 

T29N R4W 2 NE 
T29N R4W 2 NW 

T29N R4W 2 SW 
T29N R4W 2 SE 

T29N R4W 3 ALL 
T29N R4W 4 ALL 

T29N R4W 5 ALL 

T29N R4W 6 ALL 

SUBTOTALS 

T29N R5W 1 NE 

T29N RSW 1 NW 
T29N RSW 1 ·sw 
T29N RSW 1 SE 
T29N RSW 2 ALL 

SUBTOTALS 

II 4o 

II 8o 
II 8o 
1 16o 
1 1 12 
1 16o 
1 16o 
1 130 
1 228 
1 16o 
1 16o 

1 16o 

1 16o 

1 J2o 
1 16o 
1 16o 
1 6o8 

II J2o II 
II 16o II 
II 16o II 

II 16o II 
II 16o II 

II 16o II 
II 143 II 
II 32o II 

II 64o II 

II 64o II 
II 698 II 

II 16o II 
II 16o II 
II 16o II 

II 16o II 

II 64o II 

5 

25 
60 

5 

75 
25 
45 

25 

20 
5 

20 
50 

20 
30 
50 

5 

35 

5 
20 

20 

30 

T30N R3W 4 N50SW25 I 88.2 II 10 
T30N RlW 4 S50SW25 I 80.9 II 70 

T30N R3W 4 SE25 I 62.4 II 100 
T30N R3W 5 NE I 105 II 5 

T30N R3W 5 NW I 164 II 

T30N R3W 5 sw I 160 II 
T30N RlW 5 SE j155.6 II 

T30N RlW 6 NE I 165 II 60 
T30N RlW 6 NW I 208 II 5 15 

T30N RlW 6 SW I 160 II 50 20 

T30N RlW 6 SE I 160 II 5 20 
T30N R3W 7 NE I 161 II 30 

TlON R3W 7 NW I 161 1·1 20 5 
T30N RlW 7 sw I 165 II 

so 

25 

60 
25 

5 
20 

25 

55 
45 
45 

20 
80 
60 

35 

80 
60 
15 
15 

100 

90 
75 
70 

15 
30 

55 

80 
100 
100 

roo 
60 

50 

65 
40 

20 

10 
20 

10 
35 
80 

25 

35 

5 

10 

30 

50 
50 

20 5 

10 

10 

80 

30 20 
25 10 

20 
80 
30 

20 55 
70 
70 5 
30 70 

90 

20 

15 
100 

50 
65 

20 

15 

100 
5 

50 
35 
40 
55 
25 
20 

10 

60 
15 
20 

10 

100 
0 

100 
100 
100 
100 
100 
100 
100 
100 
100 

100 
100 

100 
100 
100 

100 

1oo 11 
1oo 11 
1oo II 
1oo 11 
1oo 11 
1oo 11 
1oo II 
1oo II 

1oo II 
1oo II 

1oo II 

1oo II 

1oo II 
1oo II 

1oo II 
1oo 11 

100 

100 

100 
100 
100 

100 
100 

100 
100 
100 

100 

100 
100 
100 



T30N R3~ 7 SE I 162 
T30N R3~ 8 NE I 162 
T30N R3~ 8 ·~ I 161 
noN R3~ 8 s~ 1 161 
T30N R3~ 8 SE I 161 
T30N R3~ 9 NE I 160 
T30N R3~ 9 ·~ I 160 
T30N R3~ 9 s~ 1 160 
T30N R3~ 9 SE I 160 
T30N R3~ 10 N~ I 23 
T30N R3~ 10 s~ 1 108 
T30N R3~ 15 ESON~ I 96 
T30N R3~ 15 ~ON~ I 80 
T30N R3~ 15 ~OS~ I 80 
T30N R3~ 15 ESOS~ I 119 
T30N R3~ 15 SE I 13 
T30N R3~ 16 NE I 160 
T30N R3~ 16 ·~ I 160 
T30N R3~ 16 s~ 1 160 
T30N R3~ 16 SE I 160 
T30N R3~ 17 NE I 160 
T30N R3~ 17 ·~ I 160 
r30N R3~ 11 s~ 1 160 
T30N R3~ 17 SE I 160 
T30N R3~ 18 NE I 160 
T30N R3~ 18 ·~ I 160 
T30N R3~ 18 s~ 1 56 
T30N R3~ 18 SE I 123 
T30N R3~ 19 ·~ I 12 
T30N R3~ 19 s~ 1 61 
T30N R3~ 20 NE I 56 
T30N R3~ 20 NE25N~2SI 22 
T30N R3~ 20 N~25N~2SI 23 
T30N R3~ 20 sw I 61 
T30N R3W 20 SE I 63 
T30N R3~ 21 NE I 89 
T30N R3W 21 NY I 136 
T30N R3W 21 SW I 145 
T30N R3W 21 SE I 160 
T30N R3~ 22 NE I 25 
T30N R3W 22 ESONW I 55 
T30N R3W 22 WSONW I 82 
T30N R3~ 22 SW I 160 
T30N R3W 22 NWZSofsEI 33 
T30N R3W 22 SW25ofSE 28 
T30N R3Y 27 NE 64 
T30N R3Y 27 NY 
T30N R3Y 27 SY 
T30N R3Y 27 SE 
T30N R3Y 28 NE 
T30N R3Y 28 NY 
T30N R3Y 28 SW 
T30N R3Y 28 SE 
T30N R3Y 29 NE 
T30N R3Y 29 NY 
T30N R3Y 29 SW 
T30N R3Y 29 SE 
T30N R3Y 30 NE 
T30N R3Y 30 NY 
T30N R3Y 30 SY 
T30N R3Y 30 SE 
T30N R3Y 31 NE 
T30N R3Y 31 NY 
T30N R3~ 31 SY 
T30N R3Y 31 SE 
T30N R3Y 32 NE 

160 
160 

77 
160 
160 
160 
160 
160 
94 

121 
160 

8 
79 

138 
160 
160 
160 

11 16o 1 
11 16o 1 
11 16o 1 

30 70 
75 25 
so so 
25 75 
55 25 20 

34 33 33 
45 20 10 

25 30 
60 ,,20 20 
20 80 
90 10 
30 so 20 

75 25 
95 5 

100 
10 90 
90 10 

25 15 30 
10 55 30 

45 35 20 
15 10 15 

100 
5 70 

5 80 5 
100 

5 95 
100 
100 
100 
100 

5 10 70 
20 80 

100 
20 80 
40 so 

20 30 so 
5 45 

65 10 
5 95 

95 5 
30 30 40 
35 25 40 
60 10 
so 

15 
15 
20 

30 
80 

35 
70 
70 

10 
15 
10 
30 

20 
15 
15 

15 
30 
95 
70 
65 
30 
30 
90 

30 
5 

10 
25 
60 

20 
60 
5 

30 

70 

100 
100 
100 
100 
100 
100 

25 100 
45 100 

100 
100 
100 
100 
100 
100 
100 
100 
100 

30 100 
5 100 

100 
60 100 

100 
25 100 
10 100 

100 
100 
100 
100 
100 
100 

15 100 
100 
100 
100 

10 100 
100 

so 100 
25 100 

100 
100 
100 
100 

30 100 
50 100 
70 100 
95 100 
90 100 
so 100 
10 100 
70 100 
70 100 
70 100 

100 
85 100 
85 100 

100 100 
70 100 
65 100 

5 5 100 
100 

30 100 
100 
100 
100 

10 100 
30 100 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

T30N R3Y 32 NY 
T30N R3Y 32 SY 
T30N R3Y 32 SE 
T30N R3Y 33 NE 
T30N R3Y 33 NY 
T30N R3Y 33 SY 
T30N R3Y 33 SE 
T30N R3Y 34 NE 
T30N R3Y 34 NY 
T30N R3Y 34 SY 
T30N R3Y 34 SE 
T30N R3Y 35 NY 
T30N R3Y 35 SY 

SUBTOTALS 

T30N R4Y 
T30N R4Y 
T30N R4Y 

NE 
NY 
SY 

T30N R4Y SE 
T30N R4Y 2 NE 
T30N R4Y 2 NY 
T30N R4Y 2 SY 
T30N R4Y 2 SE 
T30N R4Y 3 NE 
T30N R4Y 3 NY 
T30N R4Y 3 SY 
T30N R4Y 3 SE 
T30N R4Y 4 NE 
T30N R4Y 4 NY 
T30N R4Y 4 SY 
T30N R4Y 4 SE 
T30N R4Y 5 NE 
T30N R4Y 5 SY 
T30N R4Y 5 SE 
T30N R4Y 6 ALL 
T30N R4Y 7 NE 
T30N R4Y 7 NY 
T30N R4Y 7 SY 
T30N R4Y 7 SE 
T30N R4Y 8 NE 
T30N R4Y 8 NY 
T30N R4Y 8 SY 
T30N R4Y 8 SE 
T30N R4Y 9 NE 
T30N R4Y 9 YSO 
T30N R4Y 9 SE 
T30N R4Y 10 NE 
T30N R4Y 10 NY 
T30N R4Y 10 SY 
T30N R4\l 10 SE 
T30N R4Y 11 NSO 
T30N R4Y 11 SY 
T30N R4Y 11 SE 
T30N R4Y 12 NE 
T30N R4Y 12 NY 
T30N R4Y 12 SY 
T30N R4Y 12 SE 
T30N R4Y 13 NE 
T30N R4Y 13 NY 
T30N R4Y 13 SY 
T30N R4Y 13 SE 
T30N R4Y 14 NE 
T30N R4Y 14 NY 
T30N R4Y 14 SY 
T30N R4Y 14 SE 

160 
160 
160 
160 
160 
160 
160 
122 
160 
160 
160 

9 
80 

160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
87 

144 
160 

51 
160 
160 
149 
160 
160 
160 
160 
160 
160 
320 
160 
160 
160 
160 
160 
247 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
16o 1 
16o 1 
16o 1 

10 

60 

80 

30 
60 
15 

10 10 

40 
20 
20 

15 
70 

20 
25 20 
60 

10 

10 25 

40 
35 

30 
5 

40 

80 
65 15 
25 30 

40 
20 
10 
20 
80 

30 5 

65 
30 

100 
60 
30 
25 
70 
90 
10 

10 
10 

15 35 
so 

25 

25 

100 
60 
80 
60 
10 

20 
10 5 
10 

35 

10 

10 

20 

30 

85 
30 25 

5 30 
60 
85 
70 
70 
65 
35 
40 

5 
20 

15 
so 
75 

40 
10 10 
20 10 10 
70 20 
35 
75 5 
45 20 

15 
20 

10 60 
85 
45 

15 45 
so 
95 
10 5 
20 25 
40 25 
40 
15 

30 
35 

30 

65 
20 30 
55 45 
40 55 
55 5 

10 

40 
30 

40 
70 
60 
10 
20 

40 
35 
40 
20 

25 

40 

20 
90 
85 
80 
65 
30 
15 
45 
40 
20 

5 

90 100 
100 100 
90 100 
40 100 
60 100 
70 100 
20 100 
70 100 
25 100 
5 100 

85 100 
100 100 
60 100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 



T30N R4~ 15 NE 
T30N R4~ 15 N~ 
T30N R4~ 15 S~ 
T30N R4~ 15 SE 
T30N R4~ 16 NE 
T30N R4~ 16 N~ 
T30N R4~ 16 S~ 
T30N R4~ 16 SE 
T30N R4~ 17 NE 
T30N R4~ 17 N~ 
T30N R4~ 17 S~ 
T30N R4~ 17 SE 
T30N R4~ 18 NE 
T30N R4~ 18 N~ 
T30N R4U 18 SU 
T30N R4~ 18 SE 
T30N R4~ 19 ALL 
T30N R4~ 20 NE 
T30N R4~ 20 N~ 
T30N R4~ 20 S~ 
T30N R4~ 20 SE 
T30N R4~ 21 NE 
T30N R4~ 21 N~ 

T30N R4~ 21 S~ 

T30N R4~ 21 SE 
T30N R4~ 22 NE 
T30N R4~ 22 N~ 
T30N R4~ 22 S~ 
T30N R4~ 22 SE 
T30N R4W 23 NE 
T30N R4~ 23 NW 
T30N R4~ 23 SW 
T30N R4W 23 SE 
T30N R4~ 24 NE 
T30N R4W 24 N~ 
T30N R4~ 24 S~ 
T30N R4~ 24 SE 
T30N R4W 25 NE 
T30N R4~ 25 N~ 
T30N R4W 25 SW 
T30N R4W 25 SE 
T30N R4W 26 NE 
T30N R4~ 26 N~ 
T30N R4~ 26 SW 
T30N R4~ 26 SE 
T30N R4~ 27 NE 
T30N R4~ 27 N~ 
T30N R4~ 27 SW 
T30N R4~ 27 SE 
T30N R4~ 28 ALL 
T30N R4~ 29 NE 
T30N R4W 29 N~ 
T30N R4~ 29 S50 
T30N R4W 30 ALL 
T30N R4~ 31 ALL 
T30N R4W 32 ALL 
T30N R4~ 33 ALL 
T30N R4~ 34 NE 
T30N R4~ 34 NW 
T30N R4~ 34 S~ 
T30N R4~ 34 SE 
T30N R4~ 35 NE 
T30N R4W 35 NW 
T30N R4W 35 S~ 
T30N R4~ 35 SE 
T30N R4~ 36 NE 

160 
160 
160 
160 
160 
160 
203 
160 
160 
160 
160 
160 
160 
160 
160 
160 
640 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
138 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
667 
160 
160 
320 
640 
640 
640 
640 
160 
160 
160 
160 
160 
160 
160 f 
16o 1 
16o 1 

5 

55 
15 
10 

15 

30 

20 
10 

5 

15 

10 

15 

15 

15 

10 
15 

15 

10 
20 
25 
10 
15 

15 

10 
30 
15 
10 
40 

20 
80 
75 
50 
20 
75 
20 

25 
40 
25 
25 

85 
20 
20 
90 

10 40 

30 35 

10 
15 30 

70 

5 50 35 
100 

,60 15 5 
' 55 5 10 

5 40 
5 15 

85 
40 10 

100 
15 40 

30 
100 
35 
30 
80 
85 

100 
100 
100 

5 
80 

100 

55 
80 
15 
20 

25 
60 

45 
45 

95 
10 

45 55 
10 55 

20 
25 

10 25 
80 

25 
30 50 

100 
100 
100 
100 

20 40 
45 15 

40 20 
65 

100 
100 
11)0 

100 
85 
70 
25 
60 
20 
40 
85 
75 

100 
100 
85 
55 

30 

50 10 

5 

30 
75 
30 
60 
35 

10 

20 20 

40 15 

5 
10 

50 
95 
35 
30 
35 
40 

20 
15 

15 
25 
20 

40 

1oo 11 
1oo II 
1oo II 
1oo 11 
1oo 1 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

35 100 
100 

20 100 
25 100 

100 
5 100 

46 
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I 
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I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

T30N R4~ 36 WSO 
T30N R4~ 36 SE 

SUBTOTALS 

T30N R5~ 1 ALL 
T30N R5~ 2 S~ 
T30N R5~ 2 SE 
T30N R5W 11 NE 
T30N R5W 11 NW 
T30N R5W 11 S~ 

T30N R5~ 11 SE 
T30N R5~ 12 NE 
T30N R5~ 12 N~ 
T30N R5~ 12 S~ 
T30N R5~ 12 SE 
T30N R5~ 13 NE 
T30N R5~ 13 N~ 
T30N R5~ 13 S~ 
T30N RSil 13 SE 
T30N R5~ 14 NE 
T30N R5W 14 N~ 
T30N R5~ 14 SW 
T30N R5~ 14 SE 
T30N R5~ 23 NE 
T30N R5~ 23 N~ 
T30N R5~ 23 S~ 
T30N R5~ 23 SE 
T30N R5~ 24 NE 
T30N R5~ 24 N~ 
T30N R5~ 24 S~ 
T30N R5~ 24 SE 
T30N R5~ 25 NE 
T30N R5~ 25 N~ 
T30N R5~ 25 S~ 
T30N R5~ 25 SE 
T30N R5~ 26 NE 
T30N R5~ 26 N~ 
T30N R5~ 26 S~ 
T30N R5W 26 SE 
T30N R5~ 35 NE 
T30N R5W 35 N~ 
T30N R5~ 35 S~ 
T30N R5W 35 SE 
T30N R5~ 36 ESO 
T30N R5~ 36 N~ 
T30N R5~ 36 S~ 

SUBTOTALS 

T31N R3~ 30 ALL 
T31N R3~ 31 NSO 
T31N R3~ 31 S50 
T31N R3~ 32 ALL 

SUBTOTALS 

T31N R4~ 25 NE 
T31N R4~ 25 N~ 
T31N R4~ 25 SW 
T31N R4W 25 SE 
T31N R4~ 26 NE 
T31N R4~ 26 S~ 
T31N R4~ 26 SE 
T31N R4~ 27 S~ 
T31N R4\ol 27 SE 

II 320 II 
II 16o II 

5 
30 

20 
90 II 16 

II 91 
II 4o 
11 16o 
1 16o 

30 60 
25 
15 
15 1 16o 

1 16o 
1 16o 
1 16o 

25 5 

1 16o 

20 
30 

so 1 16o 
1 16o 
1 16o 

25 20 
5 

160 
160 
160 
160 
160 
160 
160 
149 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
320 
160 

5 
5 

20 
so 
15 
30 
30 

5 

30 

5 

10 
20 

10 
20 
30 
50 

so 
60 
20 

160 30 

II 145 II 1oo 
II 26o II 1oo 
II 32o II 9o 
II 97 II ss 

II 27 II 1oo 
II 21 II 1oo 
II 137 II 3s 
II 16o II 9s 
II 9 II 1oo 
II 1o7 II 10 
II 132 If 20 15 
II 42 II 10 
II 49 II 

10 

20 
70 

20 20 
10 

)iO 
15 15 
20 35 
20 35 
60 
40 
65 
15 20 
55 
so 

75 
80 

15 25 
5 40 

15 10 

10 

30 

30 
25 
95 

100 
45 
50 
45 
90 

100 
90 
80 

100 
90 
80 
70 
40 

100 
100 
25 
10 
70 
55 

100 

15 10 

75 

40 

25 
55 
30 
15 
20 
30 
35 
15 

45 
15 
15 
40 
5 

60 
40 
45 

25 
so 
55 
5 

10 

25 
30 
10 
45 

70 

55 
5 

20 
90 
25 

5 

1oo II 
1oo 11 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

I 1oo II 
1 1oo 11 

10 1 1oo 11 
4s 1 1oo II 

1oo 11 
1oo 11 
1oo 11 
1oo 11 
1oo 11 

6o 1oo II 
20 1oo 11 

1oo II 
75 1oo II 



T31N R4W 28 ALL 0.27 100 100 I 
T31N R4W 33 E50 432 40 5 55 100 

100 I 100 
100 

T31N R4W 33 SW 87 45 50 5 
T31N R4W 34 NE 160 5 20 75 
T31N R4W 34 NW 160 100 
T31N R4W 34 SW 160 20 80 100 

100 I 100 
T31N R4W 34 SE 160 20 80 
T31N R4W 35 NE 160 25 15 60 
T31N R4W 35 NW 160 25 ,25 50 100 

100 
100 I 100 

T31N R4W 35 SW 160 20 60 20 
T31N R4W 35 SE 160 25 15 20 40 
T31N R4W 36 NE 160 80 20 
T31N R4W 36 NW 160 10 30 50 10 100 

100 

I 100 
T31N R4W 36 SW 160 10 70 20 
T31N R4W 36 SE 160 40 20 40 

SUBTOTALS 

TOTALS I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

( I 
4( I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

X indicates that data in these columns are supplied by user; 
remaining column values are calculated quantities. 

X X X 

location sec part IIUSEABLE ACREAGE BY SOIL TYPE 
II 
II 

751 SUHII IIUNSUIT 1 7 ?' 12 17 24 34 53 60 64 
======================================================================================================-
T29N R3W 2 NESO 

*T29N R3W 2 E50NW25 
T29N R3W 2 WSONW25 
T29N R3W 2 SW 
T29N R3W 2 SE 
T29N R3W 3 NE 
T29N R3W 3 NW 
T29N R3W 3 SW 
T29N R3W 3 SE 
T29N R3W 4 NE 
T29N R3W 4 NW 
T29N R3W 4 SW 
T29N R3W 4 SE 
T29N R3W 5 S50 
T29N R3W 5 NE 
T29N R3W 5 NW 
T29N R3W 6 ALL 

SUBTOTALS 

T29N R4W 1 ESO 
T29N R4W 1 NW 
T29N R4W 1 SW 
T29N R4W 2 NE 
T29N R4W 2 NW 
T29N R4W 2 SW 
T29N R4W 2 SE 
T29N R4W 3 ALL 

-T29N R4W 4 ALL 
T29N R4W 5 ALL 
T29N R4W 6 ALL 

SUBTOTALS 

T29N RSW 1 NE 
T29N R5W 1 NW 
T29N R5W 1 SW 
T29N R5W 1 SE 
T29N RSW 2 ALL 

SUBTOTALS 

T30N R3W 4 N50SW25 
T30N R3W 4 S50SW25 
T30N R3W 4 SE25 
T30N R3W 5 NE 
T30N R3W 5 NW 
T30N R3W 5 SW 
T30N R3W 5 SE 
T30N R3W 6 NE 
T30N R3W 6 NW 
T30N R3U 6 SU 

T30N R3W 6 SE 
T30N R3W 7 NE 
T30N R3W 7 NW 
T30N R3W 7 SW 

1 o.o 
I o.o 
1 o.o 
1 8.o 
I o.o 
1 4o.o 
1 96.o 
1 6.5 
1 o.o 
1 12o.o 
1 4o.o 
1 12.o 
1 4o.o 
1 64.o 
I 8.o 
1 32.o 
1304.0 

831 

II 64.o 
II 48.o 
II 8o.o 
II 8.o 
II o.o 
II o.o 
II o.o 
II o.o 
11224.0 
11 32.o 
11139.6 

596 

II 32.o 
II o.o 
II o.o 
II o.o 
11192.0 

0.0 
o.o 
o.o 
0.0 
o.o 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 20.0 
0.0 0.0 
0.0 0.0 
0.0 40.0 
0.0 67.2 
0.0 40.0 
0.0 8.0 
0.0 26.0 
0.0 57.0 
0.0 0.0 
0.0 88.0 
0.0 72.0 
o.o 72.0 
0.0 64.0 
0.0 128.0 
0.0 96.0 
0.0 212.8 

o.o 20.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 104.0 0.0 
0.0 44.8 0.0 
o.o 0.0 0.0 
0.0 0.0 0.0 
o.o o.o 45.5 
0.0 45.6 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
o.o 16.0 o.o 
0.0 32.0 0.0 
0.0 0.0 0.0 
0.0 o.o o.o 
o.o o.o 0.0 
0.0 0.0 30.4 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 0.0 
0.0 0.0 
0.0 80.0 
0.0 8.0 
0.0 0.0 
0.0 80.0 
0.0 56.0 
0.0 52.0 
0.0 125.4 
0.0 40.0 
0.0 32.0 
0.0 o.o 
0.0 16.0 
0.0 192.0 
0.0 24.0 
0.0 32.0 
0.0 60.8 

40 
0 

80 
160 
112 
160 
160 
130 
228 
160 
160 
160 
160 
320 
160 
160 
608 

0 0 0 991 0 262 76 0 0 0 798 2958 

0.0 0.0 0.0 256.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 96.0 0.0 16.0 0.0 o.o 0.0 0.0 
0.0 o.o 0.0 24.0 0.0 56.0 0.0 o.o 0.0 0.0 
o.o 0.0 o.o 24.0 0.0 128.0 0.0 o.o 0.0 0.0 
0.0 0.0 0.0 160.0 o.o 0.0 0.0 0.0 0.0 0.0 
o.o 0.0 0.0 144.0 0.0 0.0 16.0 0.0 0.0 0.0 
o.o o.o 0.0 107.3 0.0 35.8 0.0 0.0 0.0 o.o 
0.0 0.0 0.0 224.0 o.o 0.0 96.0 0.0 0.0 0.0 
0.0 0.0 0.0 96.0 0.0 0.0 320.0 0.0 0.0 0.0 
0.0 0.0 0.0 192.0 0.0 0.0 320.0 0.0 96.0 0.0 
o.o o.o 0.0 383.9 0.0 139.6 34.9 o.o 0.0 0.0 

0 0 0 1707 0 375 787 0 96 0 

0.0 0.0 0.0 128.0 o.o 0.0 o.o 0.0 0.0 0.0 
0.0 0.0 0.0 160.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 160.0 0.0 0.0 0.0 0.0 0.0 0.0 
o.o o.o 0.0 160."0 0.0 o.o 0.0 0.0 0.0 o.o 
0.0 0.0 0.0 384.0 0.0 64.0 0.0 0.0 0.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0 

0.0 
0.0 
0.0 
0.0 
0.0 

32o II 
16o II 
16o II 
16o II 
16o II 
16o II 
143 II 
32o II 
64o II 
64o II 
698 II 

3561 

16o 11 
16o II 
16o 11 
16o II 
64o II 

224 0 0 0 992 0 64 0 0 0 0 0 1280 

I 8.8 o.o 
I s6.6 o.o 
I 62.4 o.o 
1 5.3 o.o 
I o.o o.o 
1 o.o o.o 
I o.o o.o 
I 99.o o.o 
1 1o.4 31.2 
I o.o 8o.o 
1 8.o 32.o 
1 o.o ~8.3 
1 o.o 32.2 
I o.o o.o 

0.0 0.0 
0.0 0.0 
0.0 0.0 
o.o 0.0 
o.o 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 32.0 
0.0 0.0 
0.0 0.0 
8.1 0.0 
0.0 0.0 

0.0 0.0 0.0 
0.0 0.0 8.1 
0.0 0.0 0.0 
o.o 0.0 84.0 
0.0 0.0 0.0 
0.0 48.0 32.0 
0.0 38.9 15.6 
0.0 0.0 33.0 
0.0 0.0 166.4 
0.0 0.0 48.0 
0.0 32.0 88.0 
0.0 112.7 0.0 
0.0112.7 8.1 
0.0 49.5 115.5 

0.0 79.4 
0.0 16.2 
0.0 0.0 
o.o 15.8 
0.0 164.0 
0.0 80.0 
0.0 101.1 
0.0 33.0 
0.0 o.o 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

o.o 1 88.2 
o.o 1 80.9 
o.o 1 62.4 
o.o 1 1o5 
o.o 1 164 
o.o 1 16o 
0.0 j155.6 
o.o 1 165 
o.o 1 2o8 
o.o 1 160 
o.o 1 16o 
o.o 1 161 
o.o 1 161 
o.o 1 165 



T30N R3W 7 SE 
T30N R3W 8 NE 
T30N R3W 8 NW 
T30N R3W 8 SW 
T30N R3W 8 SE 
T30N R3W 9 NE 
T30N R3W 9 NW 
T30N R3W 9 SW 
T30N R3W 9 SE 
T30N R3W 10 NW 
T30N R3W 10 SW 
T30N R3W 15 E50NW 
T30N R3W 15 W50NW 
T30N R3W 15 W50SW 
T30N R3W 15 E50SW 
T30N R3W 15 SE 
T30N R3W 16 NE 

11 o.o 48.6 
II o.o 121.5 
11 o.o 80.5 
11 o.o 4o.3 
11 o.o 88.6 
II 54.4 52.8 
II 12.0 32.o 
1 o.o 4o.o 

0.0 96.0 
0.0 4.6 
0.0 97.2 
0.0 28.8 
0.0 0.0 

0.0 0.0 0.0 0.0 113.4 
0.0 0.0 0.0 40.5 0.0 
0.0 0.0 0.0 80.5 0.0 
0.0 0.0 0.0 0.0 120.8 
0.0 40.3 0.0 0.0 32.2 
0.0 0.0 0.0 o.o 52.8 
0.0 0.0 0.0 0.0 16.0 
0.0 48.0 0.0 0.0 0.0 
0.0 32.9, 32.0 0.0 0.0 
0.0 0.0 0.0 0.0 18.4 
0.0 0.0 10.8 0.0 0.0 
o.o 0.0 48.0 0.0 19.2 
0.0 0.0 60.0 0.0 20.0 

0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 1.3 0.0 
0.0 144.0 0.0 

0.0 76.0 0.0 4.0 0.0 
0.0 119.0 0.0 0.0 0.0 
0.0 11.7 0.0 0.0 0.0 
0.0 16.0 0.0 o.o 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
o.o 

T30N R3W 16 NW 
T30N R3W 16 SW 
T30N R3W 16 SE 
T30N R3W 17 NE 
T30N R3W 17 NW 
T30N R3W 17 SW 
T30N R3W 17 SE 

0.0 0.0 0.0 40.0 24.0 
16.0 0.0 0.0 0.0 88.0 
0.0 72.0 0.0 0.0 56.0 
0.0 24.0 0.0 0.0 16.0 
o.o 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 8.0 
8.0 0.0 0.0 0.0 128.0 

0.0 48.0 
0.0 48.0 
0.0 32.0 
0.0 24.0 
0.0 160.0 
0.0 112.0 
0.0 8.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

T30N R3W 18 NE 
T30N R3W 18 NW 
T30N R3W 18 SW 
T30N R3W 18 SE 
T30N R3W 19 NW 
T30N R3W 19 SW 
T30N R3W 20 NE 
T30N R3W 20 NE25NW25I 
T30N R3W 20 NW25NW25I 
T30N R3W 20 sw I 
T30N R3W 20 SE I 
T30N R3W 21 NE I 
T30N R3W 21 NW I 
T30N R3W 21 sw I 
T30N R3W 21 SE I 
T30N R3W 22 NE I 
T30N R3W 22 E50NW I 
T30N R3W 22 W50NW I 
T30N R3W 22 sw I 
T30N R3W 22 NW25ofSEI 
T30N R3W 22 SW25ofSE 
T30N R3W 27 NE 
T30N R3W 27 NW 
T30N R3W 27 SW 
T30N R3W 27 SE 
T30N R3W 28 NE 
T30N R3W 28 NW 
T30N R3W 28 SW 
T30N R3W 28 SE 
T30N R3W 29 NE 
T30N R3W 29 NW 
T30N R3W 29 SW 
T30N R3W 29 SE 
T30N R3W 30 NE 
T30N R3W 30 NW 
T30N R3W 30 SW 
T30N R3W 30 SE 
T30N R3W 31 NE 
T30N R3W 31 NW 
T30N R3W 31 SW 
T30N R3W 31 SE 
T30N R3W 32 NE 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.8 
0.0 
0.0 
0.0 
0.0 

17.8 
6.8 
0.0 
8.0 

23.8 
16.5 
28.7 
96.0 
16.5 
0.0 
0.0 
0.0 

24.0 
11.6 
32.0 
0.0 

48.0 
1128.0 
1 o.o 
1 o.o 
I o.o 
I o.o 
1 o.o 
1 o.o 
1 o.o 
1 o.o 
1 56.o 
1112.0 
1112.0 
1 o.o 
I o.o 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

rO.O 
. 0.0 

0.0 

0.0 
8.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

o.o 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 5.6 
0.0 4.4 
0.0 0.0 
0.0 12.2 
0.0 25.2 
0.0 26.7 
0.0 0.0 
0.0 94.3 
o.o 152.0 
0.0 1.3 
0.0 16.5 
0.0 20.5 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 16."0 
0.0 11.6 
0.0 16.0 
0.0 48.0 
0.0 0.0 
0.0 32.0 
0.0 24.0 
0.0 14.1 
0.0 0.0 
0.0 0.0 
0.0 1.2 
0.0 23.7 
0.0 131.1 
0.0 112.0 
0.0 104.0 
0.0 48.0 
0.0 48.0 
0.0 144.0 
0.0 0.0 

0.0 160.0 0.0 
0.0 152.0 0.0 
0.0 56.0 0.0 
0.0 123.0 0.0 
0.0 12.0 0.0 
0.0 61.0 0.0 
0.0 39.2 0.0 
0.0 17.6 0.0 
0.0 23.0 0.0 
0.0 48.8 0.0 
0.0 31.5 0.0 
0.0 44.5 0.0 
o.o 61.2 0.0 
0.0 14.5 0.0 
0.0 o.o 0.0 
0.0 0.0 0.0 
0.0 22.0 0.0 
0.0 32.8 0.0 
0.0 16.0 0.0 
0.0 0.0 0.0 
0.0 8.4 0.0 
0.0 3.2 0.0 
0.0 16.0 0.0 
0.0 40.0 0.0 
0.0 46.2 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 o.o 48.0 
0.0 1.6 0.0 
0.0 47.4 0.0 
0.0 6.9 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 112.0 

0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
o.o 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 40.0 
0.0 72.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 48.0 
0.0 8.0 
0.0 0.0 
0.0 96.0 
0.0 0.0 
0.0 40.0 
0.0 16.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 8.4 0.0 
0.0 0.0 0.0 
0.0 0.0 o.o 
0.0 0.0 0.0 
0.0 6.3 0.0 
0.0 0.0 0.0 
0.0 68.0 0.0 
0.0 36.3 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 48.0 
0.0 0.0 16.5 
0.0 0.0 19.6 
0.0 0.0 60.8 
o.o 0.0 144.0 
0.0 0.0 80.0 
0.0 0.0 7.7 
0.0 0.0 112.0 
0.0 0.0 112.0 
0.0 0.0 112.0 
0.0 0.0 0.0 
0.0 0.0 136.0 
0.0 0.0 79.9 
0.0 0.0 121.0 
0.0 0.0 112.0 
0.0 0.0 5.2 
0.0 4.0 4.0 
0.0 0.0 0.0 
o.o 0.0 48.0 
o.o 0.0 0.0 
0.0 0.0 0.0 
0.0 o.o 0.0 
0.0 0.0 16.0 
0.0 0.0 48.0 

162 11 
162 II 
161 
161 
161 
160 
160 
160 
160 

23 
108 
96 
80 
80 

119 
13 

160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
56 

123 
12 
61 
56 
22 
23 
61 
63 
89 

136 
145 
160 

25 
55 
82 

160 
33 
28 
64 

160 
160 
n 

160 
160 
160 
160 
160 
94 

121 
160 

8 
79 

138 
160 
160 
160 
160 
160 
160 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

57J 

¥1 I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

T30N R3~ 32 N~ 
T30N R3~ 32 S~ 
T30N R3~ 32 SE 
T30N R3~ 33 NE 
T30N R3~ 33 N~ 
T30N R3~ 33 S~ 
T30N R3~ 33 SE 
T30N R3~ 34 NE 
T30N R3~ 34 N~ 
T30N R3~ 34 ~ 
T30N R3~ 34 SE 
T30N R3~ 35 N~ 
T30N R3~ 35 S~ 

SUBTOTALS 

T30N R4~ NE 
T30N R4~ N~ 

T30N R4~ S~ 

T30N R4~ SE 
T30N R4~ 2 NE 
T30N R4~ 2 N~ 
T30N R4~ 2 S~ 
T30N R4~ 2 SE 
T30N R4~ 3 NE 
T30N R4~ 3 N~ 
T30N R4~ 3 S~ 
T30N R4~ 3 SE 
T30N R4~ 4 NE 
T30N R4~ 4 N~ 
T30N R4~ 4 S~ 
T30N R4~ 4 SE 
T30N R4~ 5 NE 
T30N R4~ 5 S~ 
T30N R4~ 5 SE 
T30N R4~ 6 ALL 
T30N R4W 7 NE 
T30N R4~ 7 N~ 
T30N R4W 7 SW 
T30N R4~ 7 SE 
T30N R4W 8 NE 
T30N R4W 8 NW 
T30N R4~ 8 S~ 
T30N R4~ 8 SE 
T30N R4~ 9 NE 
T30N R4W 9 ~0 
T30N R4W 9 SE 
T30N R4~ 10 NE 
T30N R4~ 10 N~ 
T30N R4W 10 SW 
T30N R4Y 10 SE 
T30N R4~ 11 N50 
T30N R4W 11 SW 
T30N R4~ 11 SE 
T30N R4W 12 NE 
T30N R4W 12 N~ 
T30N R4W 12 S~ 
T30N R4W 12 SE 
T30N R4W 13 NE 
T30N R4W 13 NW 
T30N R4W 13 S~ 
T30N R4W 13 SE 
T30N R4~ 14 NE 
T30N R4~ 14 N~ 
T30N R4~ 14 SW 
T30N R4U 14 SE 

I 16.o o.o 
1 o.o o.o 
1 o.o o.o 
I 96.o o.o 
1 o.o o.o 
1 o.o o.o 
1128.0 0.0 
1 o.o o.o 
1 48.o o.o 
1 96.o o.o 
1 24.o o.o 
1 o.o o.o 
1 o.o o.o 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 o.o 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.~, 64.0 
0.0 0.0 56.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

0.0 o.o 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 16.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 64.0 o.o 
0.0 0.0 48.0 0.0 
0.0 0.0 0.0 0.0 
0.0 36.6 0.0 o.o 
o.o 8.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 o.o 
0.0 32.0 0.0 o.o 

1549 1196 16 192 1946 515 2589 288 489 

1 16.o o.o 16.o o.o 
1 o.o o.o 32.o o.o 
1 o.o 4o.o 32.0 o.o 
1 o.o 96.o o.o o.o 
1 64.o o.o o.o o.o 
1 32.o o.o o.o o.o 
1 32.o o.o o.o o.o 
1 o.o o.o 16.o o.o 
1 24.o o.o o.o o.o 
112.0 o.o 0.0 0.0 

o.o 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 

16.0 40.0 0.0 0.0 
0.0 48.0 
0.0 16.0 
0.0 16.0 

13.1 30.5 
0.0 72.0 

40.0 0.0 
0.0 51.0 
0.0 96.0 
0.0 128.0 
0.0 89.4 
0.0 16.0 

40.0 0.0 
0.0 32.0 

0.0 8.0 
0.0 0.0 
0.0 0.0 
0.0 13.1 
o.o n.o 
0.0 120.0 
0.0 0.0 
0.0 64.0 
0.0 16.0 
0.0 29.8 
0.0 112.0 
0.0 56.0 
0.0 120.0 

16.0 8.0 0.0 72.0 
16.0 o.o 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 

56.0 0.0 0.0 o.o 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 

16.0 o.o 0.0 0.0 
0.0 o.o 0.0 0.0 
0.0 0.0 74.1 0.0 
0.0 o.o 0.0 0.0 
0.0 0.0 136.0 0.0 
0.0 48.0 40.0 0.0 
0.0 8.0 48.0 0.0 
0.0 0.0 96.0 0.0 

0.0 0.0 128.0 
0.0 104.0 24.0 
0.0 40.0 48.0 
0.0 0.0 64.0 
0.0 32.0 0.0 
0.0 16.0 o.o 
0.0 32.0 0.0 
0.0 128.0 0.0 
0.0 0.0 104.0 
0.0 0.0 48.0 
0.0 0.0 160.0 
0.0 0.0 96.0 
0.0 0.0 48.0 
0.0 0.0 40.0 
0.0 0.0 112.0 
0.0 o.o 144.0 
0.0 0.0 8.7 
0.0 0.0 0.0 
0.0 o.o 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 16.0 

14.9 0.0 14.9 
0.0 0.0 32.0 
0.0 0.0 0.0 
o.o 0.0 8.0 
0.0 0.0 32.0 
0.0 o.o o.o 
0.0 0.0 24.0 
0.0 0.0 64.0 
0.0 0.0 0.0 
0.1) 16.0 96.0 
0.0 0.0 136.0 
0.0 0.0 72.0 

0.0 o.o 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 64.0 
0.0 112.0 
0.0 96.0 
0.0 16.0 
0.0 32.0 
0.0 0.0 
0.0 0.0 
0.0 64.0 
0.0 56.0 
0.0 64.0 
0.0 32.0 
0.0 o.o 
o.o 21.8 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
o.o 64.0 
0.0 0.0 
0.0 32.0 
0.0 144.0 
0.0 136.0 
o.o 256.0 
0.0 104.0 
0.0 48.0 
0.0 24.0 
o.o n.o 

0.0 24.0 72.0 0.0 64.0 
0.0 123.5 0.0 0.0 49.4 
0.0 152.0 0.0 0.0 8.0 
0.0 16.0 8.0 0.0 0.0 
o.o 32.0 40.o ·o.o o.o 
0.0 64.0 40.0 0.0 o.o 
0.0 64.0 0.0 0.0 0.0 

0.0 
0.0 
0.0 

o.o 136.0 o.o 0.0 24.0 0.0 0.0 0.0 
0.0 112.0 0.0 0.0 0.0 48.0 0.0 o.o 
0.0 112.0 0.0 0.0 48.0 0.0 0.0 0.0 

0.0 0.0 104.0 0.0 
0.0 o.o 56.0 o.o 

16.0 0.0 64.0 0.0 
0.0 ,o.o 0.0 0.0 
0.0 : 0.0 8.0 0.0 

32.0 0.0 32.0 0.0 

0.0 56.0 0.0 
0.0 0.0 104.0 
0.0 32.0 48.0 
0.0 88.0 72.0 
0.0 64.0 88.0 
0.0 88.0 8.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
o.o 
0.0 
o.o 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0 

0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 144.0 160 
0.0 160.0 160 
0.0 144.0 160 
0.0 64.0 160 
0.0 96.0 160 
0.0 112.0 160 
0.0 32.0 160 
0.0 85.4 122 
0.0 40.0 160 
0.0 8.0 160 
0.0 136.0 160 
0.0 9.0 9 
0.0 48.0 80 

443 2361 11584 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

o.o o.o 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

o.o 0.0 o.o 
0.0 0.0 0.0 
0.0 0.0 o.o 

160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
87 

144 
160 

51 
160 
160 
149 
160 
160 
160 
160 
160 
160 
320 
160 
160 
160 
160 
160 
247 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 

0.0 
o.o 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
o.o 
0.0 
0.0 
0.0 
0.0 )I 

1>'6 



T30N R4~ 15 NE 
T30N R4~ 15 N~ 
T30N R4~ 15 S~ 
T30N R4~ 15 SE 
T30N R4~ 16 NE 
T30N R4~ 16 N~ 
T30N R4~ 16 S~ 
T30N R4~ 16 SE 
T30N R4~ 17 NE 
T30N R4~ 17 N~ 
T30N R4~ 17 S~ 
T30N R4~ 17 SE 
T30N R4~ 18 NE 
T30N R4~ 18 N~ 
T30N R4U 18 SU 
T30N R4~ 18 SE 
T30N R4~ 19 ALL 
T30N R4~ 20 NE 
T30N R4~ 20 N~ 
T30N R4~ 20 S~ 
T30N R4~ 20 SE 
T30N R4~ 21 NE 
T30N R4~ 21 N~ 

T30N R4~ 21 S~ 

T30N R4~ 21 SE 
T30N R4~ 22 NE 
T30N R4~ 22 N~ 
T30N R4~ 22 S~ 
T30N R4~ 22 SE 
T30N R4~ 23 NE 
T30N R4~ 23 N~ 
T30N R4~ 23 S~ 
T30N R4~ 23 SE 
T30N R4W 24 NE 
T30N R4~ 24 NW 
T30N R4~ 24 S~ 
T30N R4~ 24 SE 
T30N R4~ 25 NE 
T30N R4W 25 N~ 
T30N R4~ 25 S~ 
T30N R4~ 25 SE 
T30N R4~ 26 NE 
T30N R4~ 26 N~ 
T30N R4~ 26 S~ 
T30N R4~ 26 SE 
T30N R4~ 27 NE 
T30N R4~ 27 N~ 
T30N R4~ 27 S~ 
T30N R4~ 27 SE 
T30N R4~ 28 ALL 
T30N R4~ 29 NE 
T30N R4~ 29 N~ 
noN R4~ 29 sse 
T30N R4~ 30 ALL 
T30N R4~ 31 ALL 
T30N R4~ 32 ALL 
T30N R4~ 33 ALL 
T30N R4~ 34 NE 
T30N R4~ 34 NW 
T30N R4W 34 S~ 
T30N R4~ 34 SE 
T30N R4~ 35 NE 
T30N R4~ 35 N~ 
T30N R4~ 35 S~ 
T30N R4~ 35 SE 
T30N R4~ 36 NE 

0.0 0.0 0.0 0.0 0.0 16.0 64.0 
8.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 o.o 0.0 o.o 48.0 0.0 56.0 
0.0 0.0 0.0 0.0 0.0 0.0 112.0 

88.0 0.0 0.0 0.0 16.0 0.0 0.0 

0.0 80.0 0.0 
0.0 152.0 0.0 
0.0 56.0 0.0 
0.0 48.0 0.0 
0.0 56.0 0.0 
0.0 64.0 0.0 
0.0 o.o 0.0 
0.0 0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

24.0 0.0 0.0 24.0 48.0 0.0 0.0 
20.3 o.o 0.0 10.2 101.5 0.0 71.1 
0.0 0.0 0.0 0.0 160.0 0.0 0.0 
0.0 0.0 0.0 96.~, 24.0 

24.0 o.o 0.0 88.0 8.0 
0.0 0.0 0.0 8.0 64.0 
0.0 o.o 0.0 8.0 24.0 
0.0 0.0 0.0 136.0 0.0 

48.0 0.0 0.0 64.0 16.0 
0.0 0.0 0.0 0.0 160.0 

32.0 0.0 0.0 24.0 64.0 

o.o 8.0 
0.0 16.0 
0.0 88.0 
0.0 128.0 
0.0 24.0 
0.0 32.0 
0.0 0.0 
0.0 40.0 
0.0 384.0 

0.0 32.0 0.0 0.0 
0.0 24.0 0.0 0.0 
0.0 o.o 0.0 0.0 
o.o 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 o.o 0.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 64.0 0.0 0.0 0.0 192.0 

0.0 0.0 0.0 0.0 160.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
8.0 0.0 0.0 0.0 56.0 0.0 72.0 0.0 o.o o.o 24.0 0.0 
0.0 0.0 0.0 0.0 48.0 0.0 72.0 0.0 0.0 0.0 40.0 0.0 
0.0 0.0 o.o 0.0 128.0 0.0 

24.0 0.0 0.0 0.0 136.0 0.0 
0.0 0.0 0.0 0.0 160.0 0.0 

0.0 0.0 0.0 0.0 32.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 

0.0 o.o 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

16.0 0.0 0.0 
0.0 o.o 0.0 
0.0 0.0 0.0 

24.0 0.0 32.0 
0.0 o.o 128.0 
0.0 o.o 120.0 

24.0 o.o 80.0 
0.0 0.0 27.6 
0.0 0.0 120.0 
0.0 0.0 32.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

1 24.o o.o 4o.o 
1 o.o o.o 64.o 
1 16.o o.o 4o.o 
1 24.o o.o 4o.o 
1 o.o o.o o.o 
1 o.o o.o o.o 
1 o.o o.o o.o 
1 o.o o.o o.o 
1100.1 0.0 0.0 
1 o.o o.o o.o 
1 o.o o.o o.o 
1 32.o o.o o.o 
1128.0 0.0 0.0 
1160.0 0.0 0.0 
1 64.o o.o o.o 
1 96.o o.o o.o 
1 o.o o.o o.o 
1 o.o 
1 24.o 

o.o 
0.0 

0.0 
0.0 

1 o.o o.o o.o 
1 16.o 
1 48.o 

0.0 136.0 
0.0 32.0 

I 24.0 1o.o 32.0 
1 16.o o.o 144.o 
1 64.o o.o o.o 

0.0 160.0 0.0 0.0 
0.0 160.0 0.0 0.0 
0.0 8.0 0.0 152.0 
0.0 128.0 0.0 16.0 
0.0 160.0 0.0 0.0 
0.0 72.0 0.0 88.0 
0.0 0.0 16.0 88.0 
0.0 0.0 0.0 32.0 
0.0 0.0 0.0 40.0 
0.0 0.0 16.0 40.0 
0.0 0.0 0.0 110.4 
0.0 0.0 40.0 0.0 

0.0 o.o o.o 
0.0 0.0 0.0 
o.o 0.0 0.0 
0.0 0.0 0.0 
0.0 o.o o.o 
0.0 0.0 0.0 
0.0 o.o 0.0 
0.0 0.0 0.0 
0.0 o.o 0.0 
0.0 o.o 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 

0.0 0.0 48.0 80.0 0.0 
0.0 o.o 0.0 160.0 0.0 
0.0 0.0 0.0 160.0 0.0 
0.0 0.0 0.0 160.0 0.0 
0.0 0.0 0.0 160.0 0.0 
0.0 32.0 0.0 64.0 0.0 
0.0 0.0 72.0 24.0 0.0 
0.0 64.0 0.0 32.0 0.0 
0.0 104.0 0.0 0.0 0.0 
0.0 0.0 80.0 16.0 0.0 
0.0 160.0 0.0 0.0 0.0 
0.0 160.0 0.0 0.0 o.o 
0.0 160.~ 0.0 0.0 0.0 
0.0 160.0 o.o 0.0 0.0 
0.0 567.0 0.0 0.0 0.0 
0.0 112.0 0.0 48.0 0.0 
0.0 40.0 0.0 120.0 0.0 
0.0 192.0 0.0 96.0 0.0 
0.0 128.0 0.0 384.0 0.0 
0.0 256.0 0.0 224.0 0.0 
0.0 544.0 0.0 0.0 32.0 
0.0 480.0 0.0 o.o 64.0 
0.0 160.0 0.0 0.0 0.0 
0.0 160.0 0.0 0.0 0.0 
0.0 136.0 0.0 0.0 0.0 
0.0 88.0 0.0 16.0 0.0 
0.0 0.0 8.0 0.0 0.0 
0.0 48.0 0.0 0.0 0.0 
0.0 32.0 0.0 32.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 64.0 0.0 24.0 0.0 

0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
o.o 0.0 64.0 0.0 
o.o 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 o.o 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
o.o 0.0 0.0 0.0 
o.o 0.0 0.0 0.0 
0.0 0.0 o.o o.o 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
o.o 0.0 0.0 0.0 
o.o 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 56.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 32.0 
0.0 0.0 0.0 40.0 
0.0 0.0 o.o 0.0 
0.0 0.0 8.0 0.0 

16o II 
16o II 
16o II 
16o II 
16o 1 
160 
203 
160 
160 
160 
160 
160 
160 
160 
160 
160 
640 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
138 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
667 
160 
160 
320 
640 
640 
640 
640 
160 
160 
160 
160 
160 
160 
160 
160 
160 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

T30N R4~ 36 ~50 
T30N R4~ 36 SE 

SUBTOTALS 

T30N R5~ 1 ALL 
T30N RS~ 2 S~ 
T30N RS~ 2 SE 
T30N R5~ 11 NE 
T30N RS~ 11 N~ 

T30N RS~ 11 S~ 

T30N R5~ 11 SE 
T30N R5~ 12 NE 
T30N R5~ 12 N~ 
T30N RS~ 12 S~ 
T30N RS~ 12 SE 
T30N R5~ 13 NE 
T30N R5~ 13 N~ 
T30N RS~ 13 S~ 
T30N RS~ 13 SE 
T30N RS~ 14 NE 
T30N RS~ 14 N~ 
T30N R5~ 14 S~ 
T30N R5~ 14 SE 
T30N R5~ 23 NE 
T30N RS~ 23 N~ 
T30N RS~ 23 S~ 
T30N R5~ 23 SE 
T30N R5~ 24 NE 
T30N R5~ 24 N~ 
T30N RS~ 24 S~ 
T30N RS~ 24 SE 
T30N RS~ 25 NE 
T30N RS~ 25 N~ 
T30N RS~ 25 S~ 

T30N R5~ 25 SE 
T30N R5~ 26 NE 
T30N R5~ 26 N~ 
T30N RS~ 26 S~ 
T30N RS~ 26 SE 
T30N R5~ 35 NE 
T30N RS~ 35 N~ 
T30N RS~ 35 S~ 
T30N R5~ 35 SE 
T30N R5~ 36 E50 
T30N RS~ 36 N~ 
T30N R5~ 36 S~ 

SUBTOTALS 

T31N R3~ 30 ALL 
T31N R3~ 31 NSO 
T31N R3~ 31 S50 
T31N R3~ 32 ALL 

SUBTOTALS 

T31N R4~ 25 NE 
T31N R4~ 25 N~ 
T31N R4~ 25 S~ 
T31N R4~ 25 SE 
T31N R4~ 26 NE 
T31N R4~ 26 S~ 
T31N R4~ 26 SE 
T31N R4~ 27 S~ 
T31N R4~ 27 SE 

II 16.o 
II 48.o 

0.0 0.0 0.0 64.0 0.0 240.0 
0.0 0.0 0.0 112.0 0.0 0.0 

0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 

o.o 32o II 
o.o 16o 11 

1845 835 2182 1141 6339 1540 5821 96 2071 0 168 128 22166 

0.0 14.4 0.0 1.6 0.0 
18.2 0.0 0.0 18.2 18.2 
12.0 24.0 0.0 4.0 o.o 
40.0 0.0 0.0 80.0, 0.0 
24.0 0.0 0.0 24.0 24.0 
24.0 0.0 0.0 32.0 56.0 
40.0 8.0 0.0 32.0 56.0 
0.0 32.0 0.0 96.0 0.0 

0.0 0.0 
0.0 36.4 
0.0 0.0 
0.0 40.0 
0.0 88.0 
0.0 48.0 
0.0 24.0 
0.0 32.0 
0.0 48.0 
0.0 56.0 
0.0 24.0 
0.0 0.0 

0.0 48.0 0.0 64.0 0.0 
0.0 0.0 0.0 104.0 0.0 
0.0 80.0 0.0 24.0 32.0 

40.0 32.0 0.0 88.0 0.0 
8.0 
8.0 
8.0 

32.0 
80.0 
24.0 
48.0 
48.0 

7.5 
0.0 

48.0 
0.0 
0.0 
8.0 
0.0 

16.0 
32.0 

0.0 
16.0 
32.0 
48.0 
80.0 

0.0 0.0 80.0 0.0 0.0 72.0 
0.0 0.0 0.0 120.0 0.0 24.0 
0.0 0.0 0.0 128.0 0.0 24.0 
o.o 0.0 24.0 40.0 0.0 64.0 
0.0 0.0 8.0 64.0 0.0 8.0 
0.0 0.0 24.0 16.0 0.0 96.0 
0.0 0.0 0.0 48.0 0.0 64.0 
0.0 0.0 0.0 40.0 0.0 72.0 
0.0 0.0 0.0 141.6 o.o 0.0 
0.0 0.0 0.0 160.0 0.0 0.0 
0.0 0.0 0.0 72.0 0.0 40.0 
0.0 0.0 0.0 80.0 o.o 80.0 
0.0 0.0 o.o 72.0 0.0 88.0 
0.0 0.0 0.0 144.0 0.0 8.0 
0.0 0.0 0.0 160.0 0.0 0.0 
0.0 0.0 0.0 144.0 0.0 0.0 
o.o 0.0 0.0 128.0 0.0 0.0 
0.0 0.0 o.o 160.0 0.0 0.0 
0.0 0.0 0.0 144.0 0.0 0.0 
0.0 0.0 0.0 128.0 0.0 0.0 
0.0 0.0 0.0 112.0 0.0 o.o 
0.0 0.0 0.0 64.0 0.0 16.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 0.0 0.0 0.0 
o.o o.o 0.0 0.0 
0.0 0.0 0.0 0.0 
o.o o.o 0.0 0.0 
0.0 0.0 0.0 0.0 
o.o 0.0 0.0 0.0 
o.o 0.0 0.0 0.0 
0.0 o.o 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 
0.0 o.o 8.0 0.0 
0.0 o.o 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 o.o 0.0 
o.o 0.0 0.0 0.0 
0.0 o.o o.o 0.0 
0.0 0.0 0.0 0.0 
0.0 o.o 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 o.o 0.0 0.0 
0.0 o.o 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 o.o 0.0 o.o 
0.0 0.0 0.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 

16 
91 
40 

160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
149 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 

o.o 0.0 0.0 0.0 160.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 160 
0.0 o.o 0.0 0.0 160.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 160 

80.0 o.o 0.0 0.0 40.0 0.0 40.0 0.0 o.o 0.0 o.o o.o 160 
96.0 0.0 0.0 0.0 16.0 0.0 48.0 o.o o.o 0.0 0.0 0.0 160 
32.0 o.o 0.0 0.0 112.0 0.0 16.0 0.0 o.o 0.0 o.o 0.0 160 

0.0 0.0 0.0 o.o 176.0 0.0 144.0 0.0 0.0 0.0 0.0 0.0 320 
0.0 0.0 0.0 0.0 160.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 160 

48.0 0.0 0.0 0.0 0.0 0.0 112.0 0.0 0.0 0.0 0.0 0.0 160 

998 238 0 704 3176 0 1412 0 0 8 0 0 6536 

11145.0 
11260.0 
11288.0 
II s3.4 

o.o 
0.0 
0.0 
0.0 

0.0 
o.o 
0.0 
0.0 

o.o 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 0.0 
0.0 o.o 
0.0 32.0 
0.0 43.7 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

746 0 0 0 0 0 0 0 76 0 0 0 

II 21.o o.o o.o o.o o.o o.o o.o o.o 
II 21.o o.o o.o o.o o.o o.o o.o o.o 
II 4a.o o.o o.o 13.7 o.o o.o 75.4 o.o 
11152.0 0.0 0.0 0.0 0.0 0.0 8.0 0.0 
II 9.o o.o o.o o.o o.o o.o o.o o.o 
II o.o 10.1 o.o 32.1 o.o o.o o.o o.o 
II 26.4 )9.8 o.o 19.8 13.2 o.o 26.4 o.o 
II 4.2 · o.o o.o o.o o.o o.o 37.8 o.o 
II o.o o.o o.o o.o o.o o.o 12.3 o.o 

0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 64.2 
o.o 0.0 0.0 26.4 
o.o 0.0 0.0 0.0 
0.0 0.0 0.0 36.8 

145 II 
26o II 
32o II 

97 II 

822 

27 II 
21 II 

m II 
16o II 

9 II 
101 II 
132 II 
42 II 
49 II 



T31N R4W 28 All II 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.27 I 
T31N R4W 33 E50 1 m.8 21.6 0.0 0.0 0.0 0.0 237.6 0.0 0.0 0.0 0.0 o.o 432 
T31N R4W 33 SW I 39.2 0.0 0.0 0.0 0.0 o.o 43.5 0.0 4.4 0.0 0.0 0.0 87 

I T31N R4W 34 NE I 0.0 8.0 0.0 32.0 0.0 0.0 120.0 0.0 0.0 0.0 0.0 0.0 160 
T31N R4W 34 NW I 0.0 0.0 0.0 0.0 0.0 0.0 160.0 o.o 0.0 0.0 0.0 0.0 160 
T31N R4W 34 SW I 32.0 0.0 0.0 o.o 0.0 0.0 128.0 0.0 o.o 0.0 0.0 0.0 160 
T31N R4W 34 SE I 32.0 o.o 0.0 0.0 0.0 0.0 128.0 0.0 0.0 0.0 0.0 0.0 160 I T31N R4W 35 NE I 40.0 0.0 0.0 24.0 0.0 0.0 96.0 0.0 0.0 0.0 0.0 0.0 160 
T31N R4W 35 NW I 0.0 40.0 0.0 40.0 0.0 0.0 80.0 0.0 0.0 0.0 0.0 0.0 160 

' 
T31N R4W 35 SW I 0.0 0.0 0.0 0.6 o.o 32.0 96.0 0.0 32.0 0.0 0.0 0.0 160 

T31N R4W 35 SE I 40.0 0.0 0.0 0.0 0.0 24.0 32.0 0.0 64.0 0.0 0.0 0.0 160 I T31N R4W 36 NE I 128.0 0.0 0.0 0.0 0.0 0.0 32.0 0.0 0.0 0.0 0.0 0.0 160 

T31N R4W 36 NW I 16.0 0.0 0.0 48.0 0.0 0.0 80.0 0.0 16.0 0.0 0.0 0.0 160 

T31N R4W 36 SW I 16.0 0.0 0.0 0.0 0.0 112.0 0.0 0.0 32.0 0.0 0.0 0.0 160 

I T31N R4W 36 SE I 64.0 0.0 32.0 0.0 0.0 64.0 0.0 0.0 0.0 0.0 0.0 0.0 160 

SUBTOTALS 868 100 32 210 13 232 1393 0 148 0 0 127 3123 

TOTALS 7657 2369 2230 2247 15164 2286 11917 1247 2785 104 611 3415 52030 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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APPENDIX D 

COMPARISON OF DATA SOURCES 

CONCERNING EXISTING LEVEL OF DEVELOPMENT 

f 
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TEST COMPARISON OF DATA SOURCES 

CODE: 

LRP = CLALLAM COUNTY LONG RANGE PLANNING 
RBT = RIVER BASIN TEAM 
DCD = CLALLAM COUNTY COMMUNITY DEVELOPMENT 

NOTE: 

LRP LOTS = UNINCORPORATED COUNTY ONLY 
RBT LOTS = UNINCORPORATED COUNTY AND CITY 

RANGE 3 - TOWNSHIP 30 

SECTION: 5 

NUMBER OF LOTS FROM LRP: 353 

NUMBER OF LOTS FROM RBT: 331 

NUMBER OF IMPROVEMENTS FROM RBT: 112 

OF SEQUIM 

NUMBER OF SEPTIC TANK PERMITS FROM DCD: 104 

SECTION: 7 

NUMBER OF LOTS FROM LRP: 76 

NUMBER OF LOTS FROM RBT: 82 

NUMBER OF IMPROVEMENTS FROM RBT: 37 

NUMBER OF SEPTIC TANK PERMITS FROM DCD: 46 

SECTION: 17 

NUMBER OF LOTS FROM LRP: 96 

NUMBER OF LOTS FROM RBT: 110 

NUMBER OF IMPROVEMENTS FROM RBT: 64 

NUMBER OF SEPTIC TANK PERMITS FROM DCD: 37 

SECTION: 18 

NUMBER OF LOTS FROM LRP: 343 

NUMBER OF LOTS FROM RBT: 388 

NUMBER OF IMPROVEMENTS FROM RBT: 273 

NUMBER OF SEPTIC TANK PERMITS FROM DCD: 150 



SECTION: 19 

NUMBER OF LOTS FROM LRP: 10 
•' 

NUMBER OF LOTS FROM RBT: 1073 

NUMBER OF IMPROVEMENTS FROM RBT: 864 

NUMBER OF SEPTIC TANK PERMITS FROM DCD: 45 + 29 COMMUNITY SYSTEM 
CONNECTIONS 

SECTION: 20 

NUMBER OF LOTS FROM LRP: 106 

NUMBER OF LOTS FROM RBT: 1425 

NUMBER OF IMPROVEMENTS FROM RBT: 931 

NUMBER OF SEPTIC TANK PERMITS FROM DCD: 54 + 12 COMMUNITY SYSTEM 
CONNECTIONS 

RANGE 4 TOWNSHIP 30 

SECTION: 4 

NUMBER OF LOTS FROM LRP: 300 

NUMBER OF LOTS FROM RBT: 313 

NUMBER OF IMPROVEMENTS FROM RBT: 148 

NUMBER OF SEPTIC TANK PERMITS FROM DCD: 136 

SECTION: 5 

NUMBER OF LOTS FROM LRP: 141 

NUMBER OF LOTS FROM RBT: 133 

NUMBER OF IMPROVEMENTS FROM RBT: 60 

NUMBER OF SEPTIC TANK PERMITS FROM DCD: 57 + 9 

r 
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'>8"1 
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SECTION: 8 

NUMBER OF LOTS FROM LRP: 212 
,' 

NUMBER OF LOTS FROM RBT: 207 

NUMBER OF IMPROVEMENTS FROM RBT: 75 

NUMBER OF SEPTIC TANK PERMITS FROM DCD: 76 

SECTION: 10 

NUMBER OF LOTS FROM LRP: 164 

NUMBER OF LOTS FROM RBT: 170 

NUMBER OF IMPROVEMENTS FROM RBT: 88 

NUMBER OF SEPTIC TANK PERMITS FROM DCD: 78 

SECTION: 21 

NUMBER OF LOTS FROM LRP: 139 

NUMBER OF LOTS FROM RBT: 141 

NUMBER OF IMPROVEMENTS FROM RBT: 84 

NUMBER OF SEPTIC TANK PERMITS FROM DCD: 68 + 54 COMMUNITY SYSTEM 
CONNECTIONS 

SECTION: 23 

NUMBER OF LOTS FROM LRP: 178 

NUMBER OF LOTS FROM RBT: 283 

NUMBER OF IMPROVEMENTS FROM RBT: 247 

NUMBER OF SEPTIC TANK PERMITS FROM DCD: 0 + 205 

COMMENTS: IF RBT IMPROVEMENTS ARE TO BE USED INSTEAD OF LRP LOTS 
IN LOADING MODEL, SOME MECHANISM WILL' BE NEEDED TO ADJUST FOR 
SEWERED AREAS. IT APPEARS THAT SEPTIC TANK PERMITS UNDER-REPRESENT 
ACTUAL NUMBERS OF SYSTEMS, WHILE TOTAL LOTS OR PARCELS OVER
REPRESENTS THE NUMBER OF SYSTEMS. 

f 
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APPENDIX E 

ESTIMATED MAXIMUM DWELLING UNIT DENSITY 

BASED ON METHOD I LOT SIZE DETERMINATION PROCEDURES 

AND 

APPROXIMATE SOIL DISTRIBUTION 

I 



KEY TO SOIL CODES: 

1 = Agnew silt loam. 

7 = Carlsborg/Dungenes~ Complex. 

9 = Cassolary fine sandy loam. 

12 = Sandy loams over glacial till. 

17 = Dungeness silt loam. 

24 = Type 1 soils. 

34 = Louella soils. 

53 = Puget silt loam. 

60 = Schnorbush Soils. 

64 = Sequim, Me Kenna, Muckilteo Complex. 

75 = Yeary gravelly clay loam. 

( 
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X indicates that data in these columns are supplied by user; 
remaining column values are calculated quantities. 

X X X 

location sec part IIDWELLINGS UNITS BY SOIL TYPE (WITHOUT WELLS) 
ON SITE II 

IDU II 
IIUNSUIT 1 7 ~' 12 17 24 34 53 60 64 75 I II 

======================================================================================================== 
T29N R3W 2 NE5D 

*T29N R3W 2 E50NW25 
T29N R3W 2 W50NW25 
T29N R3W 2 SW 
T29N R3W 2 SE 
T29N R3W 3 NE 
T29N R3W 3 NW 
T29N R3W 3 SW 
T29N R3W 3 SE 
T29N R3W 4 NE 
T29N R3W 4 NW 
T29N R3W 4 SW 
T29N R3W 4 SE 
T29N R3W 5 SSO 
T29N R3W 5 NE 
T29N R3W 5 NW 
T29N R3W 6 ALL 

SUBTOTALS 

T29N R4W ESO 
T29N R4W NW 
T29N R4U 1 S\.1 
T29N R4W 2 NE 
T29N R4W 2 NW 
T29N R4W 2 SW 
T29N R4W 2 SE 
T29N R4W 3 ALL 
T29N R4W 4 ALL 
T29N R4W 5 ALL 
T29N R4W 6 ALL 

SUBTOTALS 

T29N RSW NE 
T29N RSW NW 
T29N R5W SW 
T29N R5W 1 SE 
T29N RSW 2 ALL 

SUBTOTALS 

T30N R3W 4 N50SW25 
T30N R3W 4 S50SW25 
T30N R3W 4 SE25 
T30N R3W 5 NE 
T30N R3W 5 NW 
T30N R3W 5 SW 
T30N R3W 5 SE 
T30N R3W 6 NE 
T30N R3W 6 NW 
T30N R3W 6 SW 
T30N R3W 6 SE 
T30N R3W 7 NE 
T30N R3W 7 NW 
T30N R3W 7 SW 

0.0 0.0 0.0 0.0 48.0 0.0 40.0 0.0 
0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 96.0 0.0 208.0 0.0 
0.0 o.o 0.0 0.0 161.3 0.0 89.6 o.o 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 160.0 
0.0 16.0 
0.0 0.0 

0.0 0.0 0.0 0.0 96.0 0.0 0.0 o.o 0.0 0.0 0.0 160.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

o.o 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
o.o 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
o.o 0.0 
0.0 0.0 

0.0 19.2 
0.0 62.4 
0.0 136.8 
0.0 0.0 
0.0 211.2 
0.0 172.8 
0.0 172.8 
0.0 153.6 
0.0 307.2 
0.0 230.4 
0.0 510.7 

o.o 0.0 0.0 
0.0 0.0 136.5 
0.0 91.2 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 32.0 0.0 
0.0 64.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
o.o 0.0 91.2 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 112.0 
0.0 104.0 
0.0 250.8 
0.0 80.0 
0.0 64.0 
0.0 0.0 
0.0 32.0 
0.0 384.0 
0.0 48.0 
0.0 64.0 
0.0 121.6 

88 
0 

160 
320 
251 
256 
131 
303 
479 

80 
275 
205 
269 
538 
355 
294 
724 

0 0 0 0 2378 0 525 228 0 0 0 1596 4727 

II o.o 
II o.o 
II o.o 
II o.o 
II o.o 
II o.o 
II o.o 
II o.o 
II o.o 
II o.o 
II o.o 

0 

II o.o 
II o.o 
II o.o 
II o.o 
II o.o 

0 

o.o 
0.0 
0.0 
o.o 
0.0 
o.o 
o.o 
0.0 
0.0 
0.0 
0.0 

0 

0.0 
o.o 
o.o 
0.0 
0.0 

0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0 

0.0 
0.0 
0.0 
0.0 
0.0 

0 

0.0 614.4 
0.0 230.4 
0.0 57.6 
0.0 57.6 
0.0 384.0 
0.0 345.6 
o.o 257.4 
0.0 537.6 
0.0 230.4 
0.0 460.8 
0.0 921.4 

0 4097 

0.0 307.2 
0.0 384.0 
0.0 384.0 
0.0 384.0 
0.0 921.6 

0 2381 

0.0 0.0 0.0 
0.0 32.0 0.0 
0.0 112.0 0.0 
0.0 256.0 0.0 
0.0 0.0 o.o 
0.0 0.0 48.0 
0.0 71.5 0.0 
0.0 o.o 288.0 
0.0 0.0 960.0 
0.0 0.0 960.0 
0.0 279.2 104.7 

0 751 2361 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 128.0 0.0 

0 128 0 

o.o 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 230.4 
0.0 0.0 

0 

0.0 
0.0 
o.o 
0.0 
0.0 

0 

230 

0.0 
o.o 
o.o 
o.o 
0.0 

0 

0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0 

0.0 
0.0 
0.0 
0.0 
0.0 

0 

0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0 

0.0 
0.0 
0.0 
0.0 
o.o 

0 

0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 o.o 
0.0 0.0 o.o 0.0 
0.0 o.o 0.0 0.0 
0.0 o.o o.o 0.0 
0.0 0.0 o.o 0.0 
0.0 0.0 0.0 0.0 
0.0 62.4 0.0 0.0 
0.0 160.0 0.0 76.B 
0.0 64.0 0.0 0.0 
0.0 96.6 0.0 0.0 
0.0 64.4 24.2 0.0 
0.0 o.o 0.0 0.0 

0.0 0.0 0.0 0.0 158.8 0.0 0.0 0.0 
0.0 0.0 16.2 0.0 32.4 0.0 0.0 0.0 
0.0 o.o 0.0 0.0 0.0 0.0 0.0 o.o 
0.0 o.o 168.0 0.0 31.5 0.0 0.0 0.0 
0.0 0.0 o.o 0.0 328.0 0.0 0.0 0.0 
0.0 144.0 64.0 0.0 160.0 0.0 0.0 0.0 
0.0 116.7 31.1 0.0 202.3 0.0 0.0 0.0 
o.o o.o 66.0 0.0 66.0 0.0 0.0 0.0 
0.0 0.0 332.8 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 96.0 0.0 0.0 0.0 0.0 0.0 
0.0 96.0 176.0 0.0 o.o 0.0 0.0 0.0 
0.0 338.1 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 338.1 16.1 0.0 o:o 0.0 0.0 0.0 
0.0 148.5 231.0 0.0 0.0 0.0 o.o 0.0 

614 II 
262 II 
110 11 
314 II 
384 II 
394 II 
329 11 
826 II 

119o II 
1651 II 
13o5 II 

7439 

3o7 II 
384 II 
384 II 
384 II 

1oso II 

2509 

159 
49 

0 
200 
328 
368 
350 
132 
395 
333 
336 
435 
443 
380 



II o.o 97.2 
II o.o 243.o 
II o.o 161.o 
II o.o 8o.s 
II o.o 177.1 
II o.o 105.6 
11 o.o 64.o 
II o.o 8o.o 
1 o.o 192.o 

0.0 9.2 
0.0 194.4 
0.0 57.6 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
2.6 

0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 226.8 
0.0 121.5 0.0 
0.0 241.5 0.0 

0.0 0.0 0.0 0.0 241.5 
0.0 96.6 0.0 0.0 64.4 
0.0 0.0 0.0 0.0 105.6 
0.0 0.0 0.0 0.0 32.0 
0.0 115.2 0.0 0.0 0.0 
0.0 76.~ 76.8 0.0 0.0 
0.0 0.0 0.0 o.o 36.8 
0.0 0.0 25.9 0.0 0.0 
0.0 0.0 115.2 0.0 38.4 
0.0 
0.0 
0.0 
0.0 

0.0 144.0 
0.0 182.4 
0.0 285.6 
0.0 28.1 

0.0 40.0 
0.0 8.0 
0.0 0.0 
0.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 18.0 
0.0 32.4 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

T30N R3~ 7 SE 
T30N R3~ 8 NE 
T30N R3~ 8 N~ 
T30N R3~ 8 S~ 
T30N R3~ 8 SE 
T30N R3~ 9 NE 
T30N R3~ 9 N~ 
T30N R3~ 9 S~ 
noN R3~ 9 se 
T30N R3~ 10 N~ 
T30N R3~ 10 SW 
T30N R3W 15 ESONW 
T30N R3~ 15 WSON~ 
T30N R3W 15 ~OS~ 
T30N R3~ 15 esos~ 
T30N R3~ 15 SE 
T30N R3W 16 NE 
T30N R3~ 16 NW 
T30N R3~ 16 S~ 
T30N R3~ 16 se 
T30N R3~ 17 NE 
T30N R3~ 17 NW 
T30N R3~ 17 S~ 
T30N R3W 17 SE 
T30N R3W 18 NE 
T30N R3~ 18 NW 
T30N R3~ 18 SW 
T30N R3~ 18 se 
T30N R3W 19 NW 
T30N R3W 19 SW 

0.0 288.0 0.0 0.0 38.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

T30N R3W 20 NE 
T30N R3W 20 NE25NW25I 
T30N R3W 20 N~25NW25I 
r30N R3~ 20 s~ 1 
T30N R3~ 20 SE 
T30N R3W 21 NE 
T30N R3~ 21 N~ 

T30N R3W 21 S~ 

T30N R3~ 21 SE 
T30N R3~ 22 NE 

I 
I 
I 
I 
I 
I 

T30N R3~ 22 ESON~ I 
T30N R3~ 22 ~SON~ I 
T30N R3W 22 sw I 
T30N R3W 22 NW25ofSEI 
T30N R3W 22 SW25ofSE 
T30N R3~ 27 NE 
T30N R3~ 27 N~ 
T30N R3W 27 SW 
T30N R3~ 27 SE 
T30N R3W 28 NE 
T30N R3W 28 N~ 
T30N R3W 28 SW 
T30N R3W 28 SE 
T30N R3W 29 NE 
T30N R3~ 29 N~ 
T30N R3~ 29 S~ 
T30N R3W 29 SE 
T30N R3~ 30 NE 
T30N R3~ 30 N~ 
T30N R3~ 30 SW 
T30N R3~ 30 se 
T30N R3~ 31 NE 
T30N R3~ 31 N~ 

T30N R3~ 31 SW 
T30N R3~ 31 SE 
T30N R3~ 32 NE 

0.0 0.0 
0.0 0.0 
0.0 144.0 
0.0 48.0 
o.o o.o 
0.0 0.0 
0.0 0.0 

0.0 96.0 57.6 o.o 96.0 
0.0 0.0 211.2 0.0 96.0 
0.0 0.0 134.4 0.0 64.0 
0.0 0.0 38.4 0.0 48.0 
0.0 0.0 0.0 0.0 320.0 
o.o 0.0 19.2 0.0 224.0 
0.0 0.0 307.2 0.0 16.0 

0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

o.o 21.6 
0.0 3.6 
0.0 0.0 
0.0 43.2 
0.0 0.0 
0.0 18.0 
0.0 7.2 

0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 

0.0 0.0 0.0 0.0 
0.0 0.0 24.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 

0.0 0.0 320.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 304.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 112.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 246.0 0.0 0.0 0.0 0.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
o.o 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
o.o 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 0.0 
0.0 0.0 
0.0 10.0 
0.0 . 0.0 
0.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 0.0 
0.0 0.0 
0.0 13.4 
0.0 10.6 
0.0 0.0 
0.0 29.3 
0.0 60.5 
0.0 64.1 
0.0 0.0 
0.0 226.2 
0.0 364.8 
0.0 3.0 
0.0 39.6 
0.0 49.2 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
o.o 38.4 
0.0 27.7 
0.0 38.4 
0.0 115.2 
0.0 0.0 
0.0 76.8 
0.0 57.6 
0.0 33.8 
0.0 0.0 
0.0 0.0 
0.0 2.9 
0.0 56.9 
0.0 314.6 
0.0 268.8 
0.0 249.6 
0.0 115.2 
0.0 115.2 
0.0 345.6 
0.0 0.0 

0.0 24.0 0.0 
0.0 122.0 0.0 
0.0 78.4 0.0 
0.0 35.2 0.0 
0.0 46.0 0.0 
0.0 97.6 0.0 
0.0 63.0 0.0 
0.0 89.0 0.0 
0.0 122.4 0.0 
0.0 29.0 0.0 
0.0 0.0 0.0 
0.0 0.0 o.o 
0.0 44.0 0.0 
0.0 65.6 0.0 
0.0 32.0 0.0 
0.0 0.0 0.0 
0.0 16.8 0.0 
0.0 6.4 0.0 
0.0 32.0 0.0 
0.0 80.0 0.0 
0.0 92.4 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
o.o 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 o.o 
0.0 0.0 144.0 
0.0 3.2 0.0 
o.o 94.8 0.0 
0.0 13.8 0.0 
0.0 0.0 0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 336.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o:o 
0.0 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 3.8 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
o.o 2.8 0.0 
o.o 0.0 0.0 
0.0 30.6 0.0 
0.0 16.3 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 96.0 
0.0 0.0 33.0 
0.0 0.0 39.2 
0.0 0.0 121.6 
0.0 0.0 288.0 
0.0 0.0 160.0 
0.0 0.0 15.4 
0.0 0.0 224.0 
0.0 0.0 224.0 
0.0 0.0 224.0 
0.0 0.0 0.0 
o.o o.o 2n.o 
0.0 0.0 159.8 
0.0 0.0 242.0 
0.0 0.0 224.0 
0.0 0.0 10.4 
0.0 1.8 7.9 
0.0 0.0 0.0 
0.0 0.0 96.0 
0.0 
o.o 
0.0 
0.0 
0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 32.0 
0.0 96.0 

324 
365 
403 
322 
338 
211 
114 
228 
346 
46 

220 
211 
184 
190 
286 

31 
326 
271 
311 
342 
178 
320 
261 
330 
320 
328 
112 
246 

24 
122 
96 
46 
46 

127 
126 
153 
153 
2n 
365 

3 
84 

115 
128 
33 
56 

128 
320 
278 
136 
262 
339 
224 

77 
330 
194 
242 
368 

16 
161 
328 
365 
250 
115 
115 
378 
432 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

(c+ I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I' 
I 
I 
I 
I 
I 
I 

T30N R3Y 32 NY 
T30N R3Y 32 SW 
T30N R3W 32 SE 
T30N R3W 33 NE 
T30N R3W 33 NW 
T30N R3Y 33 SW 
T30N R3W 33 SE 
T30N R3W 34 NE 
T30N R3W 34 NW 
T30N R3W 34 SW 
T30N R3Y 34 SE 
T30N R3W 35 NW 
T30N R3W 35 SW 

SUBTOTALS 

T30N R4w NE 
T30N R4W NW 
T30N R4W SW 
T30N R4W 1 SE 
T30N R4W 2 NE 
T30N R4W 2 NW 
T30N R4W 2 SW 
T30N R4W 2 SE 
T30N R4W 3 NE 
T30N R4W 3 NW 
T30N R4W 3 SW 
T30N R4W 3 SE 
T30N R4W 4 NE 
T30N R4W 4 NW 
T30N R4W 4 SW 
T30N R4W 4 SE 
T30N R4W 5 NE 
T30N R4w 5 SW 
T30N R4W 5 SE 
T30N R4W 6 ALL 
T30N R4W 7 NE 
T30N R4W 7 NW 
T30N R4W 7 SW 
T30N R4W 7 SE 
T30N R4W 8 NE 
T30N R4W 8 NW 
T30N R4W 8 SW 
T30N R4W 8 SE 
T30N R4W 9 NE 
T30N R4Y 9 Y50 
T30N R4Y 9 SE 
T30N R4Y 10 NE 
T30N R4Y 10 NW 
T30N R4W 10 SW 
T30N R4W 10 SE 
T30N R4Y 11 N50 
T30N R4Y 1 1 SY 
T30N R4Y 1 1 SE 
T30N R4Y 12 NE 
T30N R4W 12 NIJ 

T30N R4W 12 SW 
T30N R4Y 12 SE 
T30N R4Y 13 NE 
T30N R4Y 13 NY 
T30N R4Y 13 SW 
T30N R4W 13 SE 
T30N R4W 14 NE 
T30N R4W 14 NW 
T30N R4Y 14 SY 
T30N R4Y 14 SE 

0.0 0.0 0.0 0.0 
0.0 o.o 
0.0 o.o 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 288.0 
0.0 
0.0 
0.0 

0.0 0.0 0.0 0.0 
0.0 0.0 48.0 0.0 
0.0 0.0 0.0 0.0 

0.0 o.o 320.0 
0.0 0.0 288.0 
0.0 0.0 128.0 

288 
320 
336 
128 

o.o o.o 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 o.o 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

0.0 0.0 
o.o 0.0 
0.0 0.0 
0.0 0.0 
o.q, 153.6 
0.0 134.4 
0.0 0.0 
0.0 0.0 
0.0 0.0 

o.o 0.0 192.0 
0.0 0.0 144.0 
o.o 0.0 0.0 
0.0 73.2 0.0 
0.0 16.0 0.0 
0.0 0.0 o.o 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 64.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 192.0 384 
0.0 224.0 368 
0.0 64.0 64 
0.0 170.8 244 
0.0 80.0 250 
o.o 16.0 150 
0.0 272.0 272 
0.0 18.0 18 
0.0 96.0 160 

0 2392 48 461 4670 1544 5178 864 979 0 199 4722 21057 

0.0 0.0 48.0 0.0 
0.0 0.0 96.0 0.0 
0.0 80.0 96.0 0.0 
0.0 192.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 o.o 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 48.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 o.o 0.0 0.0 
0.0 0.0 
0.0 80.0 
0.0 96.0 
0.0 32.0 
0.0 32.0 
0.0 60.9 
0.0 144.0 

o.o 0.0 
0.0 0.0 
0.0 19.2 
0.0 0.0 
0.0 0.0 
0.0 31.3 
0.0 172.8 

0.0 0.0 0.0 288.0 

0.0 0.0 256.0 0.0 0.0 0.0 0.0 0.0 
0.0 312.0 48.0 0.0 0.0 0.0 0.0 0.0 
0.0 120.0 96.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 128.0 0.0 0.0 0.0 0.0 0.0 
0.0 96.0 0.0 o.o 128.0 0.0 o.o 0.0 
0.0 48.0 0.0 0.0 224.0 0.0 0.0 o.o 
0.0 96.0 0.0 0.0 192.0 0.0 0.0 0.0 
o.o 384.0 0.0 0.0 32.0 o.o 0.0 0.0 
0.0 0.0 208.0 0.0 64.0 0.0 0.0 0.0 
0.0 0.0 96.0 o.o 0.0 0.0 0.0 0.0 
0.0 0.0 320.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 192.0 0.0 128.0 0.0 0.0 0.0 
0.0 o.o 96.0 0.0 112.0 0.0 0.0 0.0 
0.0 0.0 80.0 0.0 128.0 0.0 0.0 0.0 
0.0 0.0 224.0 o.o 64.0 0.0 0.0 0.0 
0.0 0.0 288.0 0.0 0.0 0.0 0.0 0.0 
o.o 0.0 17.4 0.0 43.5 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.0 102.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 192.0 0.0 153.6 0.0 o.o 0.0 0.0 0.0 
0.0 256.0 0.0 38.4 0.0 0.0 32.0 o.o 0.0 
0.0 178.8 0.0 71.5 35.8 o.o 29.8 0.0 0.0 
0.0 32.0 0.0 268.8 0.0 0.0 64.0 0.0 0.0 
0.0 0.0 0.0 134.4 0.0 0.0 0.0 0.0 128.0 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
o.o 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

0.0 64.0 0.0 288.0 
0.0 16.0 
0.0 0.0 
0.0 o.o 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 172.8 
0.0 o.o 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 222.3 
0.0 o.o 0.0 
0.0 0.0 408.0 
0.0 96.0 120.0 
0.0 16.0 144.0 
0.0 0.0 288.0 
0.0 0.0 408.0 
0.0 0.0 336.0 
0.0 0.0 336.0 
0.0 0.0 312.0 
0.0 0.0 168.0 
0.0 0.0 192.0 
0.0 !0.0 0.0 
0.0 . 0.0 24.0 
0.0 0.0 96.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 0.0 16.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 64.0 
0.0 0.0 0.0 
0.0 0.0 48.0 
0.0 0.0 128.0 
0.0 0.0 0.0 
o·.o 48.0 192.0 
0.0 0.0 272.0 
0.0 0.0 1~.0 
0.0 72.0 144.0 
0.0 370.5 0.0 
0.0 456.0 0.0 
0.0 48.0 16.0 
0.0 96.0 80.0 
0.0 192.0 80.0 
0.0 192.0 0.0 
0.0 72.0 0.0 
0.0 0.0 96.0 
0.0 144.0 0.0 
0.0 168.0 0.0 
0.0 0.0 208.0 
0.0 96.0 96.0 
o.o 264.0 144.0 
0.0 192.0 176.0 
0.0 264.0 16.0 

0.0 64.0 
0.0 288.0 
0.0 272.0 
0.0 512.0 
0.0 208.0 
0.0 96.0 
0.0 48.0 
0.0 144.0 
0.0 128.0 
0.0 98.8 
0.0 16.0 
0.0 0.0 
o.o 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 o.o 
0.0 0.0 
0.0 0.0 
0.0 o,o 
0.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

304 
456 
392 
320 
224 
272 
288 
464 
272 
96 

320 
320 
288 
323 
320 
320 
153 
317 
288 
102 
346 
326 
316 
365 
262 
368 
317 
288 
320 
640 
208 
336 
320 
288 
344 
692 
472 
472 
392 
432 
480 
480 
432 
480 
480 
376 
384 
408 
392 
376 



T30N R4~ 15 NE 
T30N R4~ 15 N~ 
T30N R4~ 15 S~ 
T30N R4~ 15 SE 
T30N R4~ 16 NE 
T30N R4~ 16 N~ 
T30N R4~ 16 S~ 
T30N R4~ 16 SE 
T30N R4~ 17 NE 
T30N R4~ 17 N~ 
T30N R4~ 17 S~ 
T30N R4~ 17 SE 
T30N R4~ 18 NE 
T30N R4~ 18 N~ 
T30N R4~ 18 S~ 
T30N R4~ 18 SE 
T30N R4~ 19 All 
T30N R4~ 20 NE 
T30N R4~ 20 N~ 
T30N R4~ 20 S~ 
T30N R4~ 20 SE 
T30N R4~ 21 NE 
T30N R4~ 21 N~ 

T30N R4~ 21 S~ 

T30N R4W 21 SE 
T30N R4~ 22 NE 
T30N R4~ 22 N~ 
T30N R4~ 22 S~ 
T30N R4~ 22 SE 
T30N R4~ 23 NE 
T30N R4W 23 NW 
T30N R4~ 23 S~ 
T30N R4W 23 SE 
T30N R4W 24 NE 
T30N R4W 24 N~ 
T30N R4~ 24 S~ 
T30N R4W 24 SE 
T30N R4~ 25 NE 
T30N R4W 25 N~ 
T30N R4~ 25 S~ 
T30N R4~ 25 SE 
T30N R4~ 26 NE 
T30N R4~ 26 NW 
T30N R4~ 26 S~ 
T30N R4~ 26 SE 
T30N R4~ 27 NE 
T30N R4~ 27 N~ 
T30N R4~ 27 S~ 
T30N R4~ 27 SE 
T30N R4~ 28 All 
T30N R4~ 29 NE 
T30N R4~ 29 N~ 
T30N R4W 29 S50 
T30N R4~ 30 All 
T30N R4~ 31 All 
T30N R4~ 32 All 
T30N R4~ 33 All 
T30N R4~ 34 NE 
T30N R4~ 34 N~ 
T30N R4~ 34 S~ 
T30N R4~ 34 SE 
T30N R4~ 35 NE 
T30N R4~ 35 N~ 
T30N R4~ 35 S~ 

T30N R4~ 35 SE 
T30N R4~ 36 NE 

o.o 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

0.0 0.0 48.0 128.0 
0.0 0.0 0.0 0.0 
0.0 115.2 0.0 112.0 
0.0 0.0 0.0 224.0 
0.0 38.4 0.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
o.o 
o.o 

0.0 57.6 115.2 
0.0 24.4 243.6 
0.0 0.0 384.0 
0.0 230.~ 57.6 
0.0 211.2 19.2 
0.0 19.2 153.6 
o.o 19.2 57.6 
0.0 326.4 0.0 
0.0 153.6 38.4 
o.o 0.0 384.0 
0.0 57.6 153.6 
0.0 0.0 460.8 
0.0 0.0 384.0 
0.0 0.0 134.4 
0.0 0.0 115.2 
0.0 0.0 307.2 
0.0 0.0 326.4 
0.0 0.0 384.0 
0.0 0.0 384.0 
0.0 0.0 384.0 
o.o o.o 19.2 
0.0 0.0 307.2 

0.0 0.0 
0.0 142.1 
0.0 0.0 
0.0 16.0 
0.0 32.0 
0.0 176.0 
0.0 256.0 
0.0 48.0 
0.0 64.0 
0.0 0.0 
o.o 80.0 
0.0 768.0 
0.0 0.0 
0.0 144.0 
0.0 144.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 304.0 
0.0 32.0 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 96.0 
0.0 o.o 384.0 
0.0 0.0 360.0 
0.0 0.0 240.0 
0.0 0.0 82.8 

0.0 384.0 0.0 o.o 
0.0 172.8 0.0 176.0 
0.0 0.0 48.0 176.0 
o.o 0.0 0.0 64.0 
0.0 0.0 0.0 80.0 
0.0 0.0 48.0 80.0 
0.0 0.0 0.0 220.8 

0.0 160.0 
0.0 304.0 
0.0 112.0 
0.0 96.0 
0.0 112.0 
0.0 128.0 
0.0 0.0 
0.0 0.0 
0.0 64.0 
0.0 48.0 
0.0 0.0 
0.0 0.0 
o.o 0.0 
0.0 0.0 
0.0 o.o 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 o.o 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
o.o 0.0 
o.o 0.0 
0.0 0.0 
0.0 0.0 
0.0 10.8 
0.0 18.0 
0.0 14.4 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 o.o 360.0 0.0 0.0 120.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 96.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 o.o 0.0 
0.0 0.0 0.0 
0.0 0.0 120.0 
0.0 0.0 192.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 

o.o 120.0 
0.0 120.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 0.0 144.0 160.0 
0.0 0.0 0.0 320.0 
0.0 0.0 0.0 320.0 
0.0 0.0 0.0 320.0 
0.0 0.0 0.0 320.0 
0.0 76.8 0.0 128.0 
0.0 0.0 216.0 48.0 
0.0 153.6 0.0 64.0 
0.0 249.6 0.0 0.0 
0.0 0.0 240.0 32.0 
0.0 384.0 0.0 0.0 
o.o 384.0 0.0 0.0 
o.o 3B4.o o.o o.o 
0.0 384.0 0.0 0.0 
0.0 1360.7 0.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 268.8 
0.0 96.0 
0.0 460.8 
0.0 307.2 
0.0 614.4 
0.0 1305.6 
0.0 1152.0 
0.0 384.0 
0.0 384.0 
0.0 326.4 
0.0 211.2 

0.0 96.0 0.0 
0.0 240.0 0.0 
0.0 192.0 0.0 
0.0 768.0 0.0 
0.0 448.0 0.0 
0.0 0.0 96.0 
0.0 o.o 192.0 
o.o 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 32.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
o.o 
o.o 
0.0 

0.0 0.0 408.0 0.0 0.0 24.0 0.0 0.0 0.0 
0.0 0.0 96.0 0.0 115.2 0.0 0.0 0.0 0.0 
o.o ro.o 96.0 o.o 76.8 o.o 64.0 o.o o.o 
0.0 0.0 432.0 0.0 0.0 0.0 0.0 0.0 0:0 
0.0 0.0 0.0 0.0 153.6 0.0 48.0 0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 28.8 
0.0 0.0 
o.o 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 o.o 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 112.0 

0.0 0.0 o.o 
0.0 0.0 64.0 
0.0 0.0 80.0 
0.0 0.0 0.0 
0.0 3.6 0.0 

336 
304 
339 
320 
150 
301 
410 
384 
368 
310 
349 
333 
374 
256 
384 
291 

1229 
384 
289 
277 
322 
326 
384 
384 
384 
323 
339 
384 
349 
320 
448 
440 
368 
304 
480 
400 
320 
320 
320 
320 
234 
384 
410 
370 
392 
384 
384 
384 
384 

1361 
365 
336 
653 

1075 
1062 
1402 
1344 
384 
384 
326 
355 
432 
275 
317 
432 
205 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
•• 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

T30N R4Y 36 YSO 
T30N R4Y 36 SE 

SUBTOTALS 

T30N RSY 1 ALL 
T30N RSY 2 SY 
T30N RSY 2 SE 
T30N RSY 11 NE 
T30N RSW 11 NW 
T30N RSW 11 SY 
T30N RSY 11 SE 
T30N RSW 12 NE 
T30N RSW 12 NW 
T30N RSY 12 SY 
T30N RSY 12 SE 
T30N RSY 13 NE 
T30N RSW 13 NW 
T30N RSW 13 SY 
T30N RSW 13 SE 
T30N RSW 14 NE 
T30N RSW 14 NY 
T30N RSW 14 SW 
T30N RSW 14 SE 
T30N RSW 23 NE 
T30N RSW 23 NW 
T30N RSW 23 SW 
T30N RSW 23 SE 
T30N RSY 24 NE 
T30N RSY 24 NY 
T30N RSW 24 SY 
T30N RSW 24 SE 
T30N RSY 25 NE 
T30N RSW 25 NW 
T30N RSW 25 SW 
T30N RSW 25 SE 
T30N RSW 26 NE 
T30N RSW 26 NY 
T30N RSW 26 SW 
T30N RSW 26 SE 
T30N RSW 35 NE 
T30N RSW 35 NW 
T30N RSW 35 SW 
T30N RSW 35 SE 
T30N RSW 36 ESO 
T30N RSY 36 NW 
T30N RSW 36 SY 

SUBTOTALS 

T31N R3W 30 ALL 
T31N R3W 31 NSO 
T31N R3W 31 SSO 
T31N R3W 32 ALL 

SUBTOTALS 

T31N R4Y 25 NE 
T31N R4Y 25 NW 
T31N R4W 25 SW 
T31N R4Y 25 SE 
T31N R4Y 26 NE 
T31N R4W 26 SW 
T31N R4W 26 SE 
T31N R4W 27 SY 
T31N R4W 27 SE 

II o.o o.o o.o o.o 153.6 o.o 48o.o 
II o.o o.o o.o o.o 268.8 o.o o.o 

0 1670 6545 2738 15214 4619 11642 

0.0 28.8 
0.0 0.0 
0.0 48.0 

0.0 3.8 0.0 0.0 0.0 
0.0 43.7 43.7 0.0 72.8 
0.0 9.6 0.0 0.0 0.0 

0.0 o.o 0.0 192.g, 0.0 0.0 80.0 
0.0 0.0 0.0 57.6 57.6 0.0 176.0 
0.0 0.0 0.0 76.8 134.4 0.0 96.0 
0.0 16.0 0.0 76.8 134.4 0.0 48.0 
0.0 64.0 0.0 230.4 
0.0 96.0 0.0 153.6 
0.0 o.o o.o 249.6 

0.0 o.o 64.0 
0.0 0.0 96.0 
0.0 0.0 112.0 

o.o 160.0 
0.0 64.0 
o.o 0.0 

0.0 57.6 76.8 o.o 48.0 
0.0 211.2 0.0 0.0 0.0 
0.0 192.0 0.0 0.0 144.0 

0.0 0.0 0.0 0.0 288.0 0.0 48.0 
0.0 0.0 0.0 0.0 307.2 0.0 48.0 
0.0 0.0 0.0 57.6 96.0 0.0 128.0 
0.0 0.0 0.0 19.2 153.6 0.0 16.0 
0.0 o.o 0.0 57.6 38.4 0.0 192.0 
0.0 0.0 0.0 0.0 115.2 0.0 128.0 
o.o 0.0 0.0 0.0 96.0 0.0 144.0 
0.0 o.o 0.0 0.0 339.7 0.0 0.0 
0.0 0.0 0.0 0.0 384.0 o.o 0.0 
0.0 0.0 0.0 0.0 172.8 0.0 80.0 
0.0 0.0 
0.0 o.o 
o.o 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
o.o 0.0 
0.0 0.0 
0.0 0.0 
0.0 o.o 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 192.0 
0.0 0.0 172.8 
0.0 0.0 345.6 
0.0 0.0 384.0 
0.0 0.0 345.6 
0.0 0.0 307.2 
0.0 0.0 384.0 
0.0 o.o 345.6 
0.0 0.0 307.2 
0.0 o.o 268.8 
0.0 0.0 153.6 
0.0 0.0 384.0 
0.0 0.0 384.0 
0.0 0.0 96.0 

0.0 160.0 
0.0 176.0 
0.0 16.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 32.0 
0.0 0.0 
0.0 0.0 
0.0 80.0 

0.0 0.0 0.0 
0.0 0.0 0.0 

288 4142 0 

0.0 o.o 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 o.o 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 19.2 
o.o 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 o.o 
0.0 0.0 0.0 
o.o 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

0.0 
0.0 

76 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

o.o 
o.o 
o.o 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 0.0 
o.o 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 o.o 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

o.o 634 II 
o.o 269 II 

256 47190 

0.0 33 
0.0 160 
0.0 58 
0.0 272 
0.0 291 
0.0 307 
0.0 275 
0.0 358 
0.0 346 
0.0 362 
0.0 342 
0.0 275 
0.0 336 
0.0 355 
0.0 355 
0.0 282 
o.o 189 
0.0 288 
0.0 243 
0.0 240 
0.0 340 
o.o 384 
0.0 253 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 

352 
349 
362 
384 
346 
307 
384 
346 
307 
269 
186 
384 
384 
176 

0.0 o.o 0.0 0.0 38.4 0.0 96.0 0.0 o.o 0.0 0.0 
0.0 o.o 0.0 0.0 268.8 0.0 32.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 422.4 0.0 288.0 0.0 0.0 0.0 0.0 
0.0 o.o 0.0 0.0 384.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 o.o 0.0 0.0 0.0 0.0 224.0 0.0 0.0 0.0 0.0 

0.0 134 
0.0 301 
0.0 710 
0.0 384 
0.0 224 

0 477 0 1689 7622 0 2825 0 0 19 0 0 12632 

11 o.o o.o 
II o.o o.o 
II o.o o.o 
II o.o o.o 

0 0 

11 o.o o.o 
II o.o o.o 
11 o.o o.o 
II o.o o.o 
11 o.o o.o 
II o.o 21.4 
II o.o 39.6 
II o.o · o.o 
II o.o o.o 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0 0 

0.0 0.0 
0.0 0.0 
0.0 32.9 
0.0 0.0 
o.o o.o 
0.0 77.0 
0.0 47.5 
0.0 0.0 
0.0 0.0 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

0 0 0 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 150.7 
0.0 o.o 16.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

31.7 0.0 52.8 
0.0 0.0 75.6 
0.0 0.0 24.5 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 64.0 0.0 
0.0 87.3 0.0 

0 151 0 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 o.o 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0:0 0.0 
0.0 0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0 0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 128.4 
0.0 52.8 
0.0 0.0 
0.0 73.5 

o II 
o II 

64 II 
87 II 

151 

o II 
o II 

184 II 
16 II 
o II 

221 II 
224 11 
76 II 
98 II 



T31N R4W 28 ALL 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0 I I 
T31N R4W 33 E50 0.0 43.2 0.0 0.0 0.0 0.0 475.2 0.0 o.o 0.0 0.0 0.0 518 I 
T31N R4W 33 SW 0.0 0.0 0.0 0.0 0.0 0.0 87.0 0.0 8.7 0.0 0.0 0.0 96 I I T31N R4W 34 NE 0.0 16.0 0.0 76.8 0.0 0.0 240.0 0.0 0.0 0.0 0.0 0.0 333 I 
T31N R4W 34 NW 0.0 0.0 0.0 0.0 0.0 o.o 320.0 0.0 o.o 0.0 0.0 0.0 320 I 
T31N R4W 34 SW 0.0 0.0 0.0 0.0 o.o o.o 256.0 0.0 o.o 0.0 0.0 0.0 256 1 

I T31N R4W 34 SE 0.0 0.0 0.0 0.0 0.0 0.0 256.0 0.0 o.o 0.0 0.0 0.0 256 1 
T31N R4W 35 NE 0.0 o.o 0.0 57.6 0.0 0.0 192.0 0.0 o.o 0.0 0.0 0.0 25o 1 
T31N R4W 35 NW 0.0 80.0 0.0 96.q, 0.0 0.0 160.0 0.0 0.0 0.0 0.0 0.0 336 I 
T31N R4W 35 SW 0.0 0.0 0.0 0.0 0.0 96.0 192.0 0.0 64.0 0.0 0.0 0.0 352 I 

I T31N R4W 35 SE 0.0 o.o 0.0 0.0 0.0 n.o 64.0 0.0 128.0 0.0 0.0 0.0 264 I 
T31N R4W 36 NE 0.0 0.0 0.0 0.0 0.0 0.0 64.0 0.0 0.0 0.0 0.0 0.0 641 
T31N R4W 36 NW 0.0 0.0 0.0 115.2 0.0 0.0 160.0 0.0 32.0 0.0 0.0 0.0 307 1 
T31N R4W 36 SW 0.0 0.0 0.0 0.0 0.0 336.0 0.0 0.0 64.0 0.0 0.0 0.0 4oo 1 I T31N R4W 36 SE 0.0 o.o 96.0 0.0 0.0 192.0 0.0 0.0 o.o 0.0 o.o 0.0 288 I 

SUBTOTALS 0 200 96 503 32 696 2786 0 297 0 0 255 4864 

TOTALS 0 4738 6689 5392 36394 6859 23834 3740 5569 250 275 6829 ****** I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

f I 
{,<f> I 



I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

X indicates that data in these columns are supplied by user; 
remaining column values are calculated quantities. 

X X X 

location sec part IIDYELLJNGS UNITS BY SOIL TYPE (WITH YELLS) 
ONSJTE II 

IOU WITH II 
75 IYELLS II IIUNSUIT 1 7 ?' 12 17 24 34 53 64 

========================================================================================================-
T29N R3Y 2 NE50 

*T29N R3Y 2 E50NY25 
T29N R3Y 2 YSONY25 
T29N R3Y 2 SY 
T29N R3Y 2 SE 
T29N R3Y 3 NE 
T29N R3Y 3 NY 
T29N R3Y 3 SY 
T29N R3Y 3 SE 
T29N R3Y 4 NE 
T29N R3Y 4 NY 
T29N R3Y 4 SY 
T29N R3Y 4 SE 
T29N R3Y 5 S50 
T29N R3Y 5 NE 
T29N R3Y 5 NY 
T29N R3Y 6 ALL 

SUBTOTALS 

T29N R4Y E50 
T29N R4Y NY 
TZ9N R4W SW 

T29N R4Y 2 NE 
T29N R4Y 2 NY 
T29N R4Y 2 SY 
T29N R4Y 2 SE 
T29N R4Y 3 ALL 
T29N R4Y 4 ALL 
T29N R4Y 5 ALL 
T29N R4Y 6 ALL 

SUBTOTALS 

T29N RSW NE 
T29N RSY NW 
T29N R5Y SW 
T29N RSW SE 
T29N RSW 2 ALL 

SUBTOTALS 

T30N R3W 4 N50SY25 
T30N R3Y 4 S50SY25 
T30N R3W 4 SE25 
T30N R3Y 5 NE 
T30N R3W 5 NY 
T30N R3W 5 SW 
~30N R3W 5 SE 
T30N R3W 6 NE 
T30N R3W 6 NW 
T30N R3Y 6 SY 
T30N R3W 6 SE 
T30N R3Y 7 NE 
T30N R3W 7 NW 
T30N R3W 7 SW 

0.0 o.o 0.0 o.o 20.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 40.0 
0.0 0.0 0.0 0.0 67.2 
0.0 0.0 0.0 0.0 40.0 
0.0 o.o 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 o.o 0.0 0.0 

8.0 
26.0 
57.0 
o.o 

88.0 
n.o 
n.o 

0.0 10.0 
0.0 0.0 
0.0 0.0 
0.0 52.0 
0.0 22.4 
0.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 53.6 
0.0 0.0 0.0 5.4 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 53.6 

0.0 0.0 0.0 0.0 
0.0 0.0 45.5 0.0 
0.0 22.8 0.0 0.0 
o.o o.o 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 8.0 o.o 0.0 
0.0 16.0 0.0 0.0 

0.0 0.0 0.0 0.0 64.0 0.0 0.0 o.o 0.0 
0.0 0.0 0.0 0.0 128.0 0.0 0.0 0.0 0.0 
0.0 o.o 0.0 0.0 96.0 0.0 0.0 0.0 0.0 
0.0 o.o 0.0 0.0 212.8 0.0 0.0 30.4 0.0 

o.o 0.0 37.5 
0.0 0.0 34.8 
0.0 0.0 84.0 
0.0 0.0 26.8 
0.0 0.0 21.4 
0.0 0.0 0.0 
0.0 0.0 10.7 
0.0 0.0 128.6 
0.0 0.0 16.1 
0.0 0.0 21.4 
0.0 0.0 40.7 

0 0 0 

II o.o o.o o.o 
II o.o o.o o.o 
II o.o o.o o.o 
II o.o o.o o.o 
II o.o o.o o.o 
II o.o o.o o.o 
II o.o o.o o.o 
II o.o o.o o.o 
II o.o o.o o.o 
II o.o o.o o.o 
II o.o o.o o.o 

0 0 0 

II o.o o.o o.o 
II o.o o.o o.o 
II o.o o.o o.o 
II o.o o.o o.o 
II o.o o.o o.o 

0 0 

0.0 o.o 
0.0 0.0 
0.0 o.o 
0.0 0.0 
0.0 0.0 
0.0 o.o 
0.0 0.0 
0.0 0.0 
0.0 15.6 

0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0 991 

0.0 256.0 
0.0 96.0 
0.0 24.0 
0.0 24.0 
0.0 160.0 
0.0 144.0 
o.o 107.3 
0.0 224.0 
0.0 96.0 
0.0 192.0 
0.0 383.9 

0 1707 

0 131 76 

0.0 0.0 0.0 
0.0 8.0 0.0 
0.0 28.0 0.0 
0.0 64.0 0.0 
0.0 0.0 0.0 
0.0 0.0 16.0 
o.o 17.9 o.o 
0.0 0.0 96.0 
0.0 0.0 320.0 
0.0 0.0 320.0 
0.0 69.8 34.9 

0 188 787 

0 0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
o.o 0.0 
0.0 0.0 
o.o 0.0 
0.0 0.0 
0.0 0.0 
0.0 64.3 
0.0 0.0 

0 64 

0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 

0 

535 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0 

0.0 128.0 
o.o 160.0 
0.0 160.0 
0.0 160.0 
0.0 384.0 

0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 32.0 0.0 0.0 

0.0 0.0 o.o 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

992 0 32 

0.0 0.0 o.o 
0.0 0.0 4.0 
0.0 0.0 0.0 
0.0 0.0 42.0 
0.0 0.0 0.0 
0.0 48.0 16.0 
0.0 38.9 7.8 
0.0 0.0 16.5 
0.0 0.0 83.2 

0 0 

0.0 39.7 
0.0 8.1 
0.0 0.0 
0.0 7.9 
0.0 82.0 
0.0 40.0 
0.0 50.6 
0.0 16.5 
0.0 0.0 

0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 40.0 0.0 32.0 
0.0 16.0 0.0 0.0 
0.0 24.2 0.0 0.0 
0.0 16.1 4. 7 0.0 
0.0 0.0 0.0 0.0 

0.0 0.0 24.0 0.0 0.0 0.0 0.0 0.0 
0.0 32.0 44.0 0.0 0.0 0.0 0.0 0.0 
0.0 112.7 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 112.7 4.0 o.o o,o o.o 0.0 o.o 
0.0 49.5 57.8 0.0 0.0 0.0 0.0 0.0 

30 
0 

54 
97 
90 
94 
46 

106 
164 
27 

109 
80 
99 

193 
144 
117 
284 

1733 

256 II 
1o4 II 
sz II 
88 II 

16o II 
16o II 
125 II 
32o II 
416 11 
576 II 
489 II 

2746 

128 II 
16o II 
16o 11 
16o II 
416 II 

1024 

40 
12 
0 

50 
82 

104 
97 
33 
99 
96 
92 

137 
138 
107 



T30N R3~ 7 SE 
T30N R3~ 8 NE 
T30N R3~ 8 N~ 
T30N R3~ 8 S~ 
T30N R3~ 8 se 
T30N R3~ 9 NE 
T30N R3~ 9 N~ 
T30N R3~ 9 ~ 
T30N R3~ 9 SE 
T30N R3~ 10 N~ 
T30N R3~ 10 S~ 
T30N R3~ 15 E50N~ 
T30N R3~ 15 ~ON~ 
T30N R3~ 15 ~OS~ 
T30N R3~ 15 e5os~ 
T30N R3~ 15 SE 
T30N R3~ 16 NE 
T30N R3~ 16 N~ 
T30N R3~ 16 S~ 
T30N R3~ 16 SE 
T30N R3~ 17 NE 
T30N R3~ 17 N~ 
T30N R3~ 17 SW 
T30N R3~ 17 SE 
T30N R3~ 18 NE 
T30N R3~ 18 N~ 
T30N R3~ 18 S~ 
T30N R3~ 18 SE 
T30N R3W 19 NW 
T30N R3~ 19 S~ 
T30N R3W 20 NE 

II o.o 24.3 
II o.o 60.8 
II o.o 40.3 
II o.o zo.1 
II o.o 44.3 
II o.o 26.4 
II o.o 16.o 
11 o.o 2o.o 
11 o.o 48.o 
11 o.o z.3 
II o.o 48.6 
II o.o 14.4 
1 o.o o.o 

o.o 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 40.3 
o.o 0.0 
0.0 0.0 

0.0 0.0 56.7 
0.0 40.5 0.0 
0.0 80.5 0.0 
0.0 0.0 60.4 
0.0 0.0 16.1 
0.0 o.o 26.4 
0.0 0.0 8.0 

0.0 48.0 0.0 0.0 o.o 
0.0 32.g, 32.0 0.0 0.0 
0.0 0.0 0.0 0.0 9.2 
0.0 0.0 10.8 0.0 0.0 
0.0 0.0 48.0 0.0 9.6 
0.0 0.0 60.0 0.0 10.0 
o.o 0.0 76.0 0.0 2.0 
0.0 0.0 119.0 0.0 0.0 
0.0 0.0 11.7 0.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

T30N R3~ 20 NE25NW25 
T30N R3~ 20 NW25NW25I 
T30N R3W 20 sw I 
T30N R3~ 20 SE I 
T30N R3~ 21 NE I 
T30N R3~ 21 N~ I 
T30N R3~ 21 s~ I 
T30N R3~ 21 SE I 
T30N R3~ 22 NE I 
T30N R3~ 22 E50N~ I 
T30N R3~ 22 ~ON~ I 
T30N R3~ 22 s~ 1 
T30N R3~ 22 N~5ofSEI 
T30N R3~ 22 S~25ofSE 

0.0 o.o 
0.0 0.0 
0.0 0.7 
o.o n.o 
0.0 0.0 
0.0 0.0 
0.0 36.0 
0.0 12.0 
o.o 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 o.o 
0.0 0.0 
0.0 o.o 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 o.o 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 16.0 
0.0 40.0 24.0 
0.0 0.0 88.0 
0.0 0.0 56.0 
0.0 0.0 16.0 
0.0 0.0 0.0 
0.0 0.0 8.0 
0.0 0.0 128.0 
0.0 0.0 0.0 
4.7 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 5.6 
0.0 0.0 4.4 
0.0 0.0 0.0 
0.0 0.0 12.2 
0.0 0.0 25.2 
0.0 0.0 26.7 
0.0 0.0 0.0 
0.0 0.0 94.3 
0.0 0.0 152.0 
o.o 0.0 1.3 
0.0 0.0 16.5 
0.0 0.0 20.5 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 16.0 
0.0 0.0 11.6 
0.0 0.0 16.0 

0.0 0.0 0.0 0.0 48.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 32.0 
0.0 0.0 0.0 0.0 24.0 
0.0 0.0 0.0 0.0 14.1 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 1.2 
0.0 0.0 0.0 0.0 23.7 
0.0 0.0 0.0 0.0 131.1 
0.0 0.0 0.0 0.0 112.0 

0.0 0.0 
0.0 24.0 
0.0 24.0 
0.0 16.0 
0.0 12.0 
0.0 80.0 
0.0 56.0 
0.0 4.0 
0.0 80.0 
0.0 76.0 
0.0 28.0 
0.0 61.5 
0.0 6.0 
0.0 30.5 
0.0 19.6 
0.0 8.8 
0.0 11.5 
0.0 24.4 
0.0 15.8 
0.0 22.3 
0.0 30.6 
0.0 7.3 
0.0 o.o 
0.0 0.0 
0.0 11.0 
0.0 16.4 
0.0 8.0 
0.0 0.0 
o.o 4.2 
0.0 1.6 
0.0 8.0 
0.0 20.0 
o.o 23.1 
0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 o.o 
0.0 0.0 48.0 
0.0 0.8 0.0 
0.0 23.7 0.0 
0.0 3.5 0.0 
0.0 0.0 0.0 

0.0 0.0 0.0 0.0 104.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 48.0 0.0 0.0 0.0 
o.o ro.o o.o o.o 48.0 o.o o.o o.o 
0.0 0.0 0.0 0.0 144.0 0.0 0.0 0.0 

o.o 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 18.0 
0.0 32.4 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 0.0 0.0 
0.0 21.6 0.0 
0.0 3.6 0.0 
0.0 0.0 0.0 
0.0 43.2 0.0 
0.0 0.0 0.0 
0.0 18.0 0.0 
0.0 7.2 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 o.o 
0.0 3.8 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 2.8 0.0 
0.0 0.0 0.0 
0.0 30.6 0.0 
0.0 16.3 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 o.o 0.0 
0.0 0.0 32.2 
0.0 0.0 11.1 
0.0 0.0 13.1 
0.0 0.0 40.7 
0.0 0.0 96.5 
0.0 0.0 53.6 
0.0 0.0 5.2 
0.0 0.0 75.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
o.o 0.0 

0.0 75.0 
0.0 75.0 
o.o 0.0 
0.0 91.1 
0.0 53.5 
0.0 81.1 
0.0 75.0 
0.0 3.5 
1.8 2.6 
0.0 0.0 
0.0 32.2 

0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
o.o 0.0 0.0 10.7 

T30N R3~ 27 NE 
T30N R3~ 27 N~ 
T30N R3~ 27 S~ 
T30N R3~ 27 SE 
T30N R3~ 28 NE 
T30N R3~ 28 NU 
T30N R3W 28 S~ 
T30N R3~ 28 SE 
T30N R3~ 29 NE 
T30N R3W 29 N~ 
T30N R3U 29 S~ 
T30N R3~ 29 SE 
T30N R3~ 30 NE 
T30N R3~ 30 N~ 
T30N R3~ 30 S~ 
T30N R3~ 30 SE 
T30N R3U 31 NE 
T30N R3W 31 NW 
T30N R3~ 31 SU 
T30N R3~ 31 SE 
T30N R3~ 32 NE 0.0 0.0 0.0 0.0 0.0 o.o 0.0 112.0 0.0 0.0 0.0 32.2 

81 II 
101 11 
121 II 

81 II 
101 1 
53 
42 

100 
112 
12 
59 
n 
70 
78 

119 
12 
88 

110 
116 
108 
83 
80 
82 

139 
80 
81 
28 
62 

6 
31 
29 
13 
12 
37 
44 
49 
61 

118 
152 

28 
37 
40 
11 
17 
42 

104 
90 
40 
91 

123 
75 
32 

115 
68 
81 

123 
5 

52 
135 
144 
104 
48 
48 

155 
144 f>70 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

T30N R3~ 32 N~ 
T30N R3~ 32 S~ 
T30N R3~ 32 SE 
T30N R3~ 33 NE 
T30N R3~ 33 N~ 
T30N R3~ 33 S~ 
T30N R3~ 33 SE 
T30N R3~ 34 NE 
T30N R3~ 34 N~ 
T30N R3~ 34 S~ 
T30N R3~ 34 SE 
T30N R3~ 35 N~ 
T30N R3~ 35 S~ 

SUBTOTALS 

T30N R4~ NE 
T30N R4W NW 
T30N R4W SW 
T30N R4~ SE 
T30N R4W 2 NE 
T30N R4W 2 NW 
T30N R4W 2 SW 
T30N R4W 2 SE 
T30N R4W 3 NE 
T30N R4W 3 NW 
T30N R4W 3 SW 
T30N R4W 3 SE 
T30N R4W 4 NE 
T30N R4~ 4 NW 
T30N R4~ 4 S~ 
T30N R4W 4 SE 
T30N R4~ 5 NE 
T30N R4W 5 SW 
T30N R4~ 5 SE 
T30N R4W 6 ALL 
T30N R4W 7 NE 
T30N R4~ 7 NW 
T30N R4W 7 SW 
T30N R4~ 7 SE 
T30N R4W 8 NE 
T30N R4W 8 NW 
T30N R4W 8 SW 
T30N R4W 8 SE 
T30N R41J 9 NE 
T30N R4W 9 W50 
T30N R4~ 9 SE 
T30N R4~ 10 NE 
T30N R4W 10 NW 
T30N R4W 10 SW 
T30N R4~ 10 SE 
T30N R4~ 11 N50 
T30N R4W 11 SW 
T30N R4~ 11 SE 
T30N R4W 12 NE 
T30N R4W 12 NW 
T30N R4W 12 SW 
T30N R4~ 12 SE 
T30N R4~ 13 NE 
T30N R4~ 13 N~ 
T30N R4~ 13 S~ 
T30N R4~ 13 SE 
T30N R4~ 14 NE 
T30N R4~ 14 N~ 
T30N R4~ 14 S~ 
T30N R4~ 14 SE 

0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

o.o 
0.0 
0.0 
0.0 
0.0 
o.o 
o.o 
o.o 
0.0 
0.0 
o.o 
0.0 
o.o 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 0.0 
o.o 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
o.q, 64.o 
o.o 56.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 16.0 
0.0 0.0 0.0 
0.0 0.0 64.0 
0.0 0.0 48.0 
0.0 0.0 0.0 
0.0 18.3 0.0 
0.0 4.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 16.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 96.5 
0.0 107.2 
0.0 96.5 
0.0 42.9 
0.0 64.3 
0.0 75.0 
0.0 21.4 
0.0 57.2 
0.0 26.8 
0.0 5.4 
0.0 91.1 
0.0 6.0 
0.0 32.2 

0 598 9 192 1946 515 1294 288 245 0 199 1582 

0.0 0.0 9.4 0.0 
0.0 0.0 18.9 0.0 
0.0 20.0 18.9 0.0 
0.0 48.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 o.o 0.0 0.0 
0.0 0.0 9.4 0.0 
0.0 o.o 0.0 0.0 
0.0 o.o 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 20.0 0.0 0.0 
0.0 24.0 0.0 8.0 
0.0 8.0 0.0 o.o 
0.0 8.0 0.0 0.0 
0.0 15.2 0.0 13.1 
0.0 36.0 0.0 72.0 
0.0 0.0 0.0 120.0 
0.0 25.5 0.0 0.0 
0.0 48.0 0.0 64.0 
0.0 64.0 0.0 16.0 
0.0 44.7 0.0 29.8 
0.0 8.0 0.0 112.0 
0.0 0.0 0.0 56.0 
0.0 16.0 0.0 120.0 
0.0 4.0 0.0 72.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 o.o 0.0 0.0 
0.0 o.o 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 o.o 43.7 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 80.2 0.0 
0.0 24.0 23.6 0.0 
0.0 4.0 28.3 0.0 
0.0 o.o 56.6 0.0 
0.0 0.0 80.2 0.0 
0.0 0.0 66.1 0.0 
0.0 0.0 66.1 0.0 
0.0 o.o 61.4 0.0 
0.0 0.0 33.0 0.0 
0.0 0.0 37.8 0.0 
0.0 [0.0 0.0 0.0 
0.0 0.0 4.7 0.0 
0.0 o.o 18.9 o.o 

0.0 0.0 64.0 
0.0 104.0 12.0 
0.0 40.0 24.0 
0.0 0.0 32.0 
0.0 32.0 o.o 
o.o 16.0 0.0 
0.0 32.0 0.0 
0.0 128.0 0.0 
0.0 0.0 52.0 
0.0 0.0 24.0 
0.0 0.0 80.0 
0.0 o.o 48.0 
o.o. 0.0 24.0 
0.0 0.0 20.0 
0.0 0.0 56.0 
0.0 0.0 72.0 
0.0 0.0 4.4 
0.0 0.0 0.0 

0.0 0.0 
0.0 o.o 
0.0 0.0 
0.0 0.0 
o.o 32.0 
0.0 56.0 
0.0 48.0 
0.0 8.0 
0.0 16.0 
0.0 0.0 
0.0 0.0 
0.0 32.0 
0.0 28.0 
0.0 32.0 
0.0 16.0 
0.0 0.0 
0.0 10.9 
0.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 
0.0 0.0 8.0 0.0 0.0 0.0 0.0 0.0 

14.9 0.0 7.5 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 16.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 32.0 0.0 0.0 0.0 
0.0 0.0 4.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 16.0 0.0 16.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 72.0 0.0 0.0 0.0 
0.0 0.0 12.0 0.0 68.0 0.0 0.0 0.0 
0.0 0.0 32.0 0.0 128.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 52.0 0.0 0.0 0.0 
0.0 16.0 48.0 0.0 24.0 0.0 0.0 0.0 
0.0 0.0 68.0 0.0 12.0 0.0 0.0 0.0 
0.0 0.0 36.0 0.0 36.0 0.0 0.0 0.0 
0.0 24.0 36.0 
0.0 123.5 0.0 
0.0 152.0 0.0 

0.0 32.0 0.0 
0.0 24.7 0.0 
0.0 4.0 0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 16.0 4.0 0.0 0.0 0.0 0.0 0.0 
0.0 32.0 20.0 0.0 0.0 0.0 0.0 0.0 
0.0 64.0 20.0 0.0 0.0 0.0 0.0 0.0 
0.0 64.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 24.0 0.0 0.0 0.0 0.0 0.0 o.o 
0.0 0.0 24.0 0.0 o.o 0.0 0.0 0.0 
0.0 48.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 56.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 52.0 0.0 0.0 0.0 0.0 0.0 
0.0 32.0 24.0 0.0 0.0 0.0 0.0 0.0 
0.0 88.0 36.0 0.0 0.0 0.0 0.0 0.0 
0.0 64.0 44.0 o.o o,o 0.0 o.o o.o 
0.0 88.0 4.0 0.0 0.0 0.0 0.0 0.0 

96 
107 
112 
43 

128 
123 

21 
76 
95 
61 
91 
6 

48 

6868 

73 
135 
103 
80 
64 
72 
80 

145 
68 
24 
80 
80 
72 
84 
80 
80 
44 

108 
120 
26, 

112. 
88 
97 

136 
88 

140 
108 
72 
80 

160 
52 
88 
80 
72 
92 

192 
156 
100 
100 
116 
121 
104 
90 

114 
117 
85 
94 

124 
113 
111 



T30N R4~ 15 NE 
T30N R4~ 15 N~ 
T30N R4~ 15 S~ 
T30N R4~ 15 SE 
T30N R4~ 16 NE 
T30N R4~ 16 N~ 
T30N R4~ 16 S~ 
T30N R4~ 16 SE 
T30N R4~ 17 NE 
T30N R4~ 17 N~ 
T30N R4~ 17 S~ 
T30N R4~ 17 SE 
T30N R4~ 18 NE 
T30N R4~ 18 N~ 
T30N R4~ 18 S~ 
T30N R4~ 18 SE 
T30N R4~ 19 ALL 
T30N R4~ 20 NE 
T30N R4~ 20 N~ 
T30N R4~ 20 S~ 
T30N R4~ 20 SE 
T30N R4~ 21 NE 
T30N R4~ 21 N~ 

T30N R4~ 21 S~ 

T30N R4~ 21 SE 
T30N R4~ 22 NE 
T30N R4~ 22 N~ 
T30N R4~ 22 S~ 
T30N R4~ 22 SE 
T30N R4~ 23 NE 
T30N R4~ 23 N~ 
T30N R4~ 23 S~ 
T30N R4~ 23 SE 
T30N R4~ 24 NE 
T30N R4~ 24 N~ 
T30N R4~ 24 S~ 
T30N R4~ 24 SE 
T30N R4~ 25 NE 
T30N R4~ 25 N~ 
T30N R4~ 25 S~ 
T30N R4~ 25 SE 
T30N R4~ 26 NE 
T30N R4~ 26 N~ 
T30N R4~ 26 S~ 
T30N R4~ 26 SE 
T30N R4~ 27 NE 
T30N R4~ 27 N~ 
T30N R4~ 27 S~ 
T30N R4~ 27 SE 
T30N R4~ 28 ALL 
T30N R4\J 29 NE 
T30N R4~ 29 N~ 
T30N R4~ 29 S50 
T30N R4~ 30 ALL 
T30N R4~ 31 ALL 
T30N R4~ 32 ALL 
T30N R4~ 33 ALL 
T30N R4~ 34 NE 
T30N R4~ 34 N~ 
T30N R4~ 34 S~ 
T30N R4~ 34 SE 
T30N R4~ 35 NE 
T30N R4~ 35 N~ 
T30N R4~ 35 S~ 

T30N R4~ 35 SE 
T30N R4~ 36 NE 

0.0 0.0 
0.0 o.o 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 o.o 
0.0 0.0 
0.0 0.0 
0.0 o.o 

0.0 0.0 0.0 16.0 32.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 48.0 o.o 28.0 
0.0 0.0 0.0 0.0 56.0 
0.0 0.0 16.0 0.0 0.0 
0.0 24.0 48.0 0.0 0.0 
0.0 10.2 101.5 0.0 35.5 
0.0 0.0 160.0 0.0 0.0 
0.0 96.~, 24.0 0.0 4.0 

0.0 40.0 0.0 0.0 
0.0 76.0 0.0 0.0 
o.o 28.0 0.0 0.0 
0.0 24.0 0.0 0.0 
0.0 28.0 0.0 0.0 
0.0 32.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 16.0 0.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 o.o 0.0 88.0 8.0 0.0 8.0 0.0 12.0 0.0 0.0 0.0 
0.0 o.o 0.0 8.0 64.0 o.o 44.0 0.0 0.0 0.0 0.0 0.0 
0.0 o.o 0.0 8.0 24.0 0.0 64.0 0.0 0.0 o.o 0.0 o.o 
0.0 0.0 0.0 136.0 0.0 0.0 12.0 0.0 0.0 0.0 0.0 0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 o.o 64.0 16.0 0.0 16.0 
o.o 0.0 0.0 160.0 0.0 0.0 
0.0 0.0 24.0 64.0 0.0 20.0 
0.0 0.0 0.0 192.0 0.0 192.0 
0.0 0.0 0.0 160.0 0.0 0.0 
0.0 0.0 0.0 56.0 0.0 36.0 
o.o 0.0 0.0 48.0 0.0 36.0 
0.0 0.0 0.0 128.0. 0.0 0.0 
0.0 0.0 0.0 136.0 0.0 0.0 
0.0 0.0 0.0 160.0 0.0 0.0 
0.0 0.0 0.0 160.0 0.0 0.0 
o.o 0.0 0.0 160.0 0.0 o.o 
0.0 0.0 0.0 8.0 0.0 76.0 
o.o 0.0 0.0 128.0 0.0 8.0 
o.o 0.0 0.0 160.0 0.0 0.0 
0.0 0.0 0.0 72.0 0.0 44.0 
0.0 18.9 0.0 
0.0 75.5 0.0 
0.0 70.8 0.0 
o.o 47.2 o.o 
0.0 16.3 0.0 
0.0 70.8 0.0 

0.0 16.0 44.0 
0.0 o.o 16.0 
0.0 0.0 20.0 
0.0 16.0 20.0 
0.0 0.0 55.2 
0.0 40.0 0.0 

o.o 18.9 
0.0 0.0 
o.o 0.0 
o.o 0.0 
0.0 0.0 
0.0 0.0 
o.o 23.6 
0.0 37.8 
o.o 23.6 
o.o 23.6 
0.0 0.0 
0.0 0.0 
0.0 0.0 
o.o 0.0 
0.0 0.0 

0.0 0.0 48.0 40.0 
0.0 0.0 0.0 80.0 
0.0 0.0 0.0 80.0 
0.0 0.0 0.0 80.0 
0.0 0.0 0.0 80.0 
0.0 32.0 0.0 32.0 
0.0 0.0 72.0 12.0 
0.0 64.0 0.0 16.0 
0.0 104.0 0.0 0.0 
0.0 0.0 80.0 8.0 
0.0 160.0 0.0 0.0 
0.0 160.0 0.0 0.0 
0.0 160.0 0.0 0.0 
0.0 160.0 0.0 0.0 
0.0 567.0 0.0 0.0 

0.0 24.0 
0.0 60.0 
0.0 48.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
o.o 
0.0 
0.0 
0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 10.8 
0.0 18.0 
0.0 14.4 
0.0 o.o 
0.0 0.0 
0.0 0.0 
o.o 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 28.8 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 

0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 

0.0 o.o 0.0 0.0 112.0 
0.0 o.o 0.0 0.0 40.0 
0.0 o.o 0.0 0.0 192.0 
0.0 o.o o.o 0.0 128.0 
0.0 0.0 0.0 0.0 256.0 
0.0 o.o 0.0 0.0 544.0 
0.0 0.0 0.0 0.0 480.0 
0.0 0.0 o.o 0.0 160.0 
0.0 0.0 0.0 0.0 160.0 
o.o 0.0 0.0 0.0 136.0 
0.0 o.o 0.0 0.0 88.0 
0.0 0.0 80.2 0.0 0.0 
0.0 o.o 18.9 0.0 48.0 
o.o ro.o 18.9 o.o 32.0 
0.0 0.0 85.0 0.0 0.0 
0.0 0.0 0.0 0.0 64.0 

0.0 192.0 0.0 o.o 0.0 
0.0 112.0 0.0 0.0 0.0 
0.0 0.0 32.0 0.0 0.0 
0.0 0.0 64.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 o.o 
0.0 0.0 0.0 0.0 0.0 
0.0 8.0 0.0 0.0 0.0 
8.0 0.0 0.0 0.0 o.o 
0.0 0.0 0.0 0.0 0.0 
0.0 16.0 0.0 0.0 0.0 
0.0 0.0 0.0 o,o 0.0 
0.0 12.0 0.0 0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 37.5 
0.0 0.0 
0.0 21.4 
0.0 26.8 
0.0 0.0 
3.6 0.0 

88 II 
76 II 

104 II 
8o II 
44 II 

104 
147 
160 
140 
116 
116 
96 

148 
96 

160 
108 
384 
160 
103 
102 
142 
136 
160 
160 
160 
84 

136 
160 
116 
79 
92 
91 
83 
71 

111 
107 
80 
80 
80 
80 
93 

108 
118 
128 
112 
160 
160 
160 
160 
567 
136 
100 
240 
320 
368 
576 
544 
160 
160 
136 
134 
88 
88 
94 
85 
80 

I 
I 
I 
I 
I 
I 
I 
'I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

T30N R4~ 36 ~50 
T30N R4~ 36 SE 

SUBTOTALS 

T30N RS~ 1 All 
T30N RS~ 2 S~ 
T30N RS~ 2 SE 
T30N RS~ 11 NE 
T30N RS~ 1 1 N~ 
T30N RS~ 1 1 S~ 
T30N RSW 11 SE 
T30N RSW 12 NE 
T30N RSW 12 NW 
T30N RSW 12 SW 
T30N RSW 12 SE 
T30N RSW 13 NE 
T30N RSW 13 NW 
T30N RSW 13 SW 
T30N RSW 13 SE 
T30N RSW 14 NE 
T30N RSW 14 NW 
T30N RSW 14 SW 
T30N RSW 14 SE 
T30N RSW 23 NE 
T30N RSW 23 NW 
T30N RSW 23 SW 
T30N RSW 23 SE 
T30N RS~ 24 NE 
T30N RSW 24 NW 
T30N RSW 24 S\1 
T30N RSW 24 SE 
T30N RSW 25 NE 
T30N RSW 25 NW 
T30N RSW 25 SW 
T30N RSW 25 SE 
T30N RSW 26 NE 
T30N RS~ 26 NW 
T30N RS~ 26 SW 
T30N RSW 26 SE 
T30N RSW 35 NE 
T30N RS~ 35 NW 
T30N RS~ 35 SW 
T30N RSW 35 SE 
T30N RS~ 36 ESO 
T30N RS~ 36 NW 
T30N RS~ 36 SW 

SUBTOTALS 

T31N R3\l 30 ALL 
T31N R3~ 31 NSO 
T31N R3~ 31 S50 
T31N R3W 32 All 

SUBTOTALS 

T31N R4~ 25 NE 
T31N R4~ 25 NW 
T31N R4~ 25 S~ 
T31N R4~ 25 SE 
T31N R4~ 26 NE 
T31N R4~ 26 SW 
T31N R4\J 26 SE 

T31N R4W 27 SW 
T31N R4W 27 SE 

II o.o o.o o.o o.o 64.o o.o 12o.o 
II o.o o.o o.o o.o 112.0 o.o o.o 

0 417 1287 1141 6339 1540 2911 

0.0 7.2 
0.0 0.0 
0.0 12.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 4.0 
0.0 16.0 
0.0 24.0 
0.0 o.o 
0.0 40.0 
0.0 16.0 
0.0 0.0 

o.o 1.6 o.o 
0.0 18.2 18.2 
0.0 4.0 0.0 
0.0 80.\1- 0.0 
0.0 24.0 24.0 
0.0 32.0 56.0 
0.0 32.0 56.0 
0.0 96.0 0.0 
0.0 64.0 0.0 
0.0 104.0 0.0 
0.0 24.0 32.0 
0.0 88.0 0.0 
0.0 80.0 0.0 

0.0 0.0 
0.0 18.2 
0.0 0.0 
0.0 20.0 
0.0 44.0 
0.0 24.0 
0.0 12.0 
0.0 16.0 
0.0 24.0 
0.0 28.0 
0.0 12.0 
0.0 0.0 
0.0 36.0 

0.0 0.0 o.o 0.0 120.0 0.0 12.0 
0.0 o.o 0.0 0.0 128.0 0.0 12.0 
0.0 0.0 0.0 24.0 40.0 0.0 32.0 
0.0 o.o 0.0 8.0 64.0 0.0 4.0 
0.0 0.0 0.0 24.0 16.0 0.0 48.0 

0.0 48.0 
0.0 40.0 
0.0 141.6 
0.0 160.0 
0.0 72.0 
0.0 80.0 
0.0 72.0 
0.0 144.0 
0.0 160.0 
0.0 144.0 
0.0 128.0 

0.0 32.0 
0.0 36.0 
0.0 0.0 
0.0 0.0 
0.0 20.0 
0.0 40.0 
0.0 44.0 
o.o 4.0 
0.0 0.0 
0.0 o.o 
0.0 0.0 

0.0 0.0 
0.0 0.0 

96 1036 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 o.o 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
o.o 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
o.o 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 o.o 0.0 
0.0 0.0 o.o 
0.0 o.o 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 o.o 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 o.o 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 o.o 0.0 
0.0 0.0 o.o 
0.0 0.0 0.0 
0.0 0.0 0.0 

0.0 160.0 0.0 0.0 0.0 o.o 
0.0 144.0 0.0 0.0 0.0 0.0 
0.0 128.0 0.0 0.0 o.o 0.0 
0.0 112.0 0.0 0.0 0.0 0.0 
0.0 64.0 0.0 8.0 0.0 0.0 
0.0 160.0 0.0 0.0 0.0 0.0 
0.0 160.0 0.0 0.0 0.0 0.0 
0.0 40.0 0.0 20.0 0.0 0.0 
0.0 16.0 0.0 24.0 0.0 0.0 
0.0 112.0 0.0 8.0 0.0 0.0 
0.0 176.0 0.0 72.0 0.0 0.0 
0.0 160.0 0.0 0.0 0.0 0.0 
0.0 o.o 0.0 56.0 0.0 0.0 

0 119 0 704 3176 0 706 0 0 

11 o.o o.o 
11 o.o o.o 
II o.o o.o 
II o.o o.o 

0 0 

II o.o o.o 
11 o.o o.o 
11 o.o o.o 
11 o.o o.o 
11 o.o o.o 
11 o.o 5.4 
II o.o l9.9 
II o.o . o.o 
11 o.o o.o 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0 0 

0.0 0.0 
o.o 0.0 
0.0 13.7 
o.o 0.0 
0.0 0.0 
0.0 32.1 
0.0 19.8 
0.0 0.0 
0.0 0.0 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

0 0 0 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 37.7 
0.0 o.o 4.0 
0.0 0.0 o.o 
0.0 0.0 0.0 

13.2 0.0 13.2 
0.0 0.0 18.9 
0.0 0.0 6.1 

0.0 0.0 
0.0 0.0 
0.0 16.0 
0.0 21.8 

0 38 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 o.o 
0.0 0.0 
0.0 0.0 
0.0 o:o 
0.0 0.0 

0.0 
0.0 

0 

0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.4 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

5 

o.o 
0.0 
0.0 
0.0 

0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 

o.o 
0.0 

76 

o.o 
o.o 
0.0 
o.o 
0.0 
0.0 
0.0 
o.o 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
o.o 
o.o 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
o.o 
o.o 
0.0 
0.0 
o.o 
o.o 
o.o 
0.0 
o.o 
0.0 
o.o 
0.0 
o.o 
0.0 
o.o 

0 

0.0 
o.o 

86 

o.o 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 

0 

o.o 0.0 
0.0 0.0 
o.o 0.0 
o.o 0.0 

0 0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
o.o 43.0 
0.0 17.7 
0.0 0.0 
0.0 24.6 

184 II 
, 12 II 

14928 

9 
55 
16 

100 
92 

112 
104 
128 
112 
132 
108 
104 
116 
137 
140 
96 
76 
88 
80 
76 

142 
160 
92 

120 
116 
148 
160 
144 
128 
160 
144 
128 
112 
72 

160 
160 
60 
40 

120 
248 
160 
56 

4710 

o II 
o II 

16 II 
22 II 

38 

o II 
o II 

51 II 
4 II 
o II 

8o II 
74 II 
19 II 
31 II 



T31N R4W 28 ALL 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0 I 
T31N R4W 33 ESO o.o 10.8 0.0 o.o 0.0 0.0 118.8 0.0 o.o 0.0 0.0 0.0 130 
T31N R4W 33 SW 0.0 o.o 0.0 0.0 0.0 0.0 21.8 0.0 2.2 0.0 0.0 0.0 24 I T31N R4W 34 NE 0.0 4.0 0.0 32.0 0.0 0.0 60.0 0.0 o.o 0.0 0.0 0.0 96 
T31N R4W 34 NW 0.0 0.0 0.0 0.0 0.0 0.0 80.0 0.0 0.0 0.0 0.0 0.0 80 
T31N R4W 34 SW 0.0 0.0 0.0 0.0 0.0 0.0 64.0 0.0 o.o 0.0 0.0 0.0 64 

I T31N R4W 34 SE 0.0 o.o 0.0 o.o o.o 0.0 64.0 0.0 o.o 0.0 0.0 0.0 64 
T31N R4W 35 NE 0.0 0.0 0.0 24.0 0.0 0.0 48.0 0.0 o.o 0.0 0.0 0.0 n 
T31N R4W 35 NW 0.0 20.0 0.0 40.0, 0.0 0.0 40.0 0.0 o.o 0.0 0.0 0.0 100 
T31N R4W 35 SW 0.0 0.0 0.0 0.6 0.0 32.0 48.0 0.0 16.0 0.0 0.0 0.0 96 

I T31N R4W 35 SE 0.0 0.0 0.0 0.0 0.0 24.0 16.0 0.0 32.0 0.0 0.0 0.0 n 
T31N R4W 36 NE 0.0 0.0 0.0 0.0 0.0 0.0 16.0 0.0 0.0 0.0 0.0 0.0 16 
T31N R4W 36 NW 0.0 0.0 0.0 48.0 0.0 0.0 40.0 0.0 8.0 0.0 0.0 0.0 96 
T31N R4W 36 SW 0.0 0.0 0.0 0.0 0.0 112.0 0.0 0.0 16.0 0.0 0.0 0.0 128 I T31N R4W 36 SE 0.0 0.0 18.9 0.0 0.0 64.0 0.0 0.0 o.o 0.0 0.0 0.0 83 

SUBTOTALS 0 so 19 210 13 232 696 0 74 0 0 85 1380 

TOTALS 0 1185 1316 2247 15164 2286 5958 1247 1392 70 275 2288 33427 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

! I 
1+ I 
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APPENDIX F 

ESTIMATED MAXIMUM DWELLING UNIT DENSITY 

EXISTING AND POTENTIAL DEVELOPMENT 



KEY: 

ON-SITE DU = NUMBER OF POTENTIAL DWELLING UNITS ESTABLISHED THROUGH 
METHOD I DETERMINATION BASED ON PUBLIC WATER SUPPLY AVAILABILITY. 

ON-SITE DU WITH WELLS = NUMBER OF POTENTIAL DWELLING UNITS 
ESTABLISHED THROUGH METHOD I DETERMINATION BASED ON INDIVIDUAL 
WELLS. 

EXISTING DU = ESTIMATED NUMBER OF DWELLING UNITS BASED ON NUMBER 
OF EXISTING LOTS AND PARCELS. 

ZONED DU = NUMBER OF POTENTIAL DWELLING UNITS AT BUILD OUT UNDER 
EXISTING ZONING DESIGNATIONS. 

PUD DU = NUMBER OF POTENTIAL DWELLING UNITS AT BUILD OUT UNDER 
PLANNED UNIT DEVELOPMENT PROVISIONS. 

f 

7r5 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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X indicates that data in these columns are supplied by user; 
remaining column values are calculated quantities. 

X X X 7 X X X 
ONSITE ONSITE ONSITE EXISTING ZONED 

location sec part JJou DU ~lTH OU ~tTH DU DU 
PUD IONSITE ONSITE EXISTING ZONED PUD 

DU IDU/AC DU/AC DU/AC DU/AC DU/AC 
II YELLS YELLS ,' I Y/YELLS 

======================================================================================================== 
T29N R3Y 2 NESO 

*T29N R3Y 2 ESONY25 
T29N R3Y 2 Y50NY25 
T29N R3W 2 SY 
T29N R3Y 2 SE 
T29N R3Y 3 NE 
T29N R3W 3 NY 
T29N R3Y 3 SY 
T29N R3Y 3 SE 
T29N R3Y 4 NE 
T29N R3Y 4 NY 
T29N R3W 4 SY 
T29N R3Y 4 SE 
T29N R3Y 5 SSO 
T29N R3Y 5 NE 
T29N R3Y 5 NY 
T29N R3Y 6 ALL 

SUBTOTALS 

T29N R4Y ESC 
T29N R4Y NY 
T29N R4Y 1 SY 
T29N R4Y 2 NE 
T29N R4Y 2 NY 
T29N R4Y 2 SY 
T29N R4Y 2 SE 
T29N R4Y 3 ALL 
T29N R4Y 4 ALL 
T29N R4Y 5 ALL 
T29N R4W 6 ALL 

SUBTOTALS 

T29N RSY NE 
T29N RSY NW 
T29N RSY SY 
T29N RSY SE 
T29N RSY 2 ALL 

SUBTOTALS 

T30N R3Y 4 N50SY25 
T30N R3Y 4 S50SY25 
T30N R3W 4 SE25 
T30N R3W 5 NE 
T30N R3Y 5 NY 
T30N R3Y 5 SW 
T30N R3Y 5 SE 
T30N R3Y 6 NE 
T30N R3Y 6 NY 
T30N R3Y 6 SW 
T30N R3Y 6 SE 
T30N R3Y 7 NE 
T30N R3W 7 NY 
T30N R3W 7 SY 

88 
0 

160 
320 
251 
256 
131 
303 
479 

80 
275 
205 
269 
538 
355 
294 
724 

4727 

II 614 
11 262 
II 110 
11 314 
11 384 
II 394 
II 329 
II s26 
11 119o 
11 1651 
11 13os 

7439 

11 3o7 
II 384 
II 384 
II 384 
11 1oso 

2509 

159 
49 

0 
200 
328 
368 
350 
132 
395 
333 
336 
435 l 
443 
380 

30 
0 

54 
97 
90 
94 
46 

106 
164 
27 

109 
80 
99 

193 
144 
117 
284 

1733 

256 
104 
52 
88 

160 
160 
125 
320 
416 
576 
489 

2746 

128 
160 
160 
160 
416 

1024 

40 
12 

0 
so 
82 

104 
97 
33 
99 
96 
92 

137 
138 

0 

0 

0 

40 
12 
0 

92 
82 
72 
98 
33 

98.5 
136 
92 

137 
137 

107 107.5 

17 
0 

16 
0 

158 
0 

16 33 317 
34 67 640 
22 47 450 
28 68 653 
17 68 651 
9 54 523 

32 89 812 
15 70 674 
7 sa sao 

11 8 32 
18 69 662 
3 29 88 

29 67 644 
32 151 619 

0 31 122 

290 925 7545 

5 16 64 
13 38 150 
30 62 313 
33 92 672 
44 38 559 

7 30 556 
18 27 316 
9 73 276 

11 39 141 
9 33 129 
9 36 140 

188 484 3316 

11 
8 

25 
29 
18 

91 

3 
3 

69 
53 
45 

186 
60 
75 
66 
94 

6 
3 

15 
15 
14 
17 
32 

93 

37 
34 
26 
59 
93 
90 
65 
71 

304 
160 
155 
161 
161 

56 165 

45 
46 
44 
so 

127 

312 

353 
324 
250 
420 
657 
641 
623 
663 
834 
640 
642 
644 
645 
661 

2.20 0.75 
0.00 0.00 

0.43 
0.00 

2.00 0.67 0.20 
2.00 0.61 0.21 
2.24 0.80 0.20 
1.60 0.59 0.18 
0.82 0.28 0.11 
2.33 0.82 0.07 
2.10 0.72 0.14 
0.50 0.17 0.09 
1.72 0.68 0.04 
1.28 0.50 0.07 
1.68 0.62 0.11 
1.68 0.60 0.01 
2.22 0.90 0.18 
1.84 0.73 0.20 
1.19 0.47 0.00 

1.92 0.80 
1.64 0.65 
1.06 0.33 
1.96 0.55 
2.40 1.00 
2.46 1.00 
2.30 0.88 
2.58 1.00 
1.86 0.65 
2.58 0.90 
1.87 0. 70 

1.92 0.80 
2.40 1.00 
2.40 1.00 
2.40 1.00 
1.64 0.65 

1.80 0.45 
0.60 0.15 
0.00 0.00 
1.90 0.48 
2.00 0.50 
2.30 0.65 
2.25 0.63 
0.80 0.20 
1.90 0.48 
2.08 0.60 
2.10 0.58 
2.70 0.85 
2. 75· 0.85 
2.30 0.65 

0.02 
0.08 
0.19 
0.21 
0.28 
0.04 
0.13 
0.03 
0.02 
0.01 
0.01 

0.07 
0.05 
0.16 
0.18 
0.03 

0.03 
0.04 
0.02 
0.66 
0.32 
0.28 
1.20 
0.36 
0.36 
0.41 
0.59 
0.04 
0.02 
0.34 

0.40 3.95 
o.oo o.oo 
0.41 3.96 
0.42 4.00 
0.42 4.02 
0.43 4.08 
0.43 4.07 
0.42 4.02 
0.39 3.56 
0.44 4.21 
0.36 3.13 
o.os 0.20 
0.43 4.14 
0.09 0.28 
0.42 4.03 
0.94 3.87 
o.os 0.20 

0.05 0.20 
0.24 0.94 
0.39 1.96 
0.58 4.20 
0.24 3.49 
0.19 3.48 
0.19 2.21 
0.23 0.86 
0.06 0.22 
o.os 0.20 
0.05 0.20 

0.09 0.28 
0.09 0.29 
0.09 0.28 
0.11 0.31 
0.05 0.20 

0.42 4.00 
0.42 4.00 
0.42 4.01 
0.56 4.00 
0.57 4.01 
0.56 4.01 
0.42 4.00 
0.43 4.02 
1.46 4.01 
1.00 4.00 
0.97 4.01 
1.00 4.00 
1.00 4.01 
1.00 4.01 7f-



BON R3~ 7 SE 
T30N R3~ 8 NE 
T30N R3~ 8 N~ 
BON R3~ 8 S~ 
BON R3~ 8 SE 
BON R3~ 9 NE 
BON R3~ 9 N~ 
T30N R3~ 9 S~ 
T30N R3~ 9 SE 
T30N R3~ 10 N~ 
BON R3~ 10 S~ 
T30N R3~ 15 ESON~ 
T30N R3~ 15 ~ON~ 
T30N R3~ 15 ~50S~ 
T30N R3~ 15 ESOS~ 
T30N R3~ 15 SE 
T30N R3~ 16 NE 
T30N R3~ 16 N~ 
BON R3~ 16 S~ 
BON R3~ 16 SE 
BON R3~ 17 NE 
BON R3~ 17 N~ 
BON R3~ 17 S~ 
T30N R3~ 17 SE 
BON R3~ 18 NE 
T30N R3~ 18 N~ 
T30N R3~ 18 S~ 
T30N R3~ 18 SE 
T30N R3~ 19 N~ 
T30N R3~ 19 S~ 
T30N R3~ 20 NE 
T30N R3~ 20 NE25N~25 
T30N R3~ 20 N~25N~25I 
T30N R3~ 20 s~ I 
T30N R3~ 20 SE I 
T30N R3~ 21 NE I 
T30N R3~ 21 N~ I 
T30N R3~ 21 s~ I 
T30N R3~ 21 SE I 
T30N R3~ 22 NE I 
T30N R3~ 22 ESON~ I 
T30N R3~ 22 ~SON~ I 
T30N R3~ 22 s~ 1 

T30N R3~ 22 N~25ofSEI 
T30N R3~ 22 S~25ofSE 
T30N R3~ 27 NE 
T30N R3~ 27 N~ 
BON R3~ 27 S~ 
T30N R3~ 27 SE 
BON R3~ 28 NE 
BON R3~ 28 N~ 
BON R3~ 28 S~ 
BON R3~ 28 SE 
BON R3~ 29 NE 
T30N R3~ 29 N~ 
BON R3~ 29 S~ 
BON R3~ 29 SE 
T30N R3~ 30 NE 
BON R3~ 30 N~ 
T30N R3~ 30 S~ 
BON R3~ 30 SE 
T30N R3~ 31 NE 
T30N R3~ 31 N~ 

T30N R3~ 31 S~ 

BON R3~ 31 SE 
BON R3~ 32 NE 

324 
365 
403 
322 
338 
211 
114 
228 
346 

46 
220 
211 

81 
101 
121 
81 

101 
53 
42 

100 
112 

12 
59 
n 

184 70 
190 78 
286 119 

31 12 
326 88 
271 110 
311 116 
342 108 
178 83 
320 80 
261 82 
330 139 
320 80 
328 81 
112 28 
246 62 
24 6 

122 31 
96 29 
46 13 
46 12 

127 37 
126 44 
153 49 
153 61 
272 118 
365 152 

3 
84 28 

115 37 
128 40 
33 11 
56 17 

128 42 
320 104 
278 90 
136 40 
262 91 
339 123 
224 75 
77 32 

330 115 
194 68 
242 81 
368 123 

16 5 
161 52 
328 135 
365 144 
250 104 
115 48 
115 f 48 
378. 155 
432 144 

81 
101 
121 
80 

100 

11 162 649 
336 782 1572 

62 m 1ss2 
214 776 1560 
114 554 1113 

2 

3 
4 

8 
8 
8 
8 
1 
5 

40 

33 
32 
32 
33 
5 

22 
386 

5 33 321 
34 322 

1 50 477 
2 5 51 

10 162 650 
37 161 643 
9 160 640 
1 160 641 

19 177 640 
32 200 644 
40 321 642 
5 319 638 

77 322 645 
149 323 646 
38 113 225 
79 245 491 

2 25 50 
8 154 234 
3 113 226 

17 45 90 
6 56 112 
6 155 235 

74 169 238 
20 114 644 
29 118 544 
32 64 579 
37 68 654 

1 11 101 
5 23 218 

14 34 328 
60 68 652 

2 10 91 
4 10 90 

70 64 255 
56 113 640 
73 108 648 
30 125 298 
22 68 648 
14 151 646 
8 66 636 

33 68 649 
50 271 649 
18 188 376 
35 131 484 
90 164 654 

1 15 30 
32 158 316 
23 236 553 
43 316 632 
14 162 647 
62 162 648 
24 162 647 
24 162 649 
31 67 646 

2.00 0.50 
2.25 0.63 
2.50 0.75 
2.00 0.50 
2.10 0.63 
1.32 0.33 
0.71 0.26 
1.42 0.63 
2.16 0.70 
2.00 0.50 
2.04 0.55 
2.20 0.75 
2.30 0.88 
2.38 0.98 
2.40 1.00 
2.36 0.95 
2.04 0.55 
1.69 0.69 
1.94 0.72 
2.14 0.68 
1.11 0.52 
2.00 0.50 
1.63 0.51 
2.07 0.87 
2.00 0.50 
2.05 0.50 
2.00 0.50 
2.00 0.50 
2.00 0.50 
2.00 0.50 
1.71 0.52 
2.08 0.60 
2.00 0.50 
2.08 0.60 
2.01 0. 70 
1.n o.55 
1.13 0.45 
1.87 0.81 
2.28 0.95 
0.12 0.05 
1.52 0.50 
1.40 0.45 
0.80 0.25 
1.00 0.34 
2.00 0.62 
2.00 0.66 
2.00 0.65 
1.74 0.56 
1.76 0.52 
1.64 0.57 
2.12 0.77 
1.40 0.47 
0.48 0.20 
2.06 o.n 
z.o6 o.n 
2.00 0.67 
2.30 0.77 
2.06 0.69 
2.04 0.66 
2.38 0.97 
2.28 0.90 
1.56 0.65 
0. 72 0.30 
0.72 0.30 
2.36' 0.97 
2.70 0.90 

0.07 
2.07 
0.39 
1.33 
0.71 
0.01 
0.01 
0.01 
0.01 
0.04 
0.03 
0.04 
0.06 
0.01 
0.01 
0.15 
0.06 
0.23 
0.06 
0.01 
0.12 
0.20 
0.25 
0.03 
0.48 
0.93 
0.68 
0.64 
0.17 
0.13 
0.05 
0.77 
0.26 
0.10 
1.17 
0.22 
0.21 
0.22 
0.23 
0.04 
0.09 
0.17 
0.38 
0.06 
0.14 
1.09 
0.35 
0.46 
0.39 
0.14 
0.09 
0.05 
0.21 
0.31 
0.19 
0.29 
0.56 
0.13 
0.41 
0.17 
0.27 
0.09 
0.39 
0.15 
0.15 
0.19 

1.00 4.01 
4.83 9.70 
4.83 9.64 
4.82 9.69 
3.44 6.91 
0.05 0.21 
0.05 0.20 
0.05 0.20 
0.05 0.21 
0.04 0.22 
0.05 0.20 
0.42 4.02 
0.41 4.01 
0.43 4.03 
0.42 4.01 
0.38 3.92 
1.01 4.06 
1.01 4.02 
1.00 4.00 
1.00 4.01 
1.11 4.00 
1.25 4.03 
2.01 4.01 
1.99 3.99 
2.01 4.03 
2.02 4.04 
2.02 4.02 
1.99 3.99 
2.08 4.17 
2.52 3.84 
2.02 4.04 
2.05 4.09 
2.43 4.87 
2.54 3.85 
2.68 3.78 
1.28 7.24 
0.87 4.00 
0.44 3.99 
0.43 4.09 
0.44 4.04 
0.42 3.96 
0.41 4.00 
0.43 4.08 
0.30 2.76 
0.36 3.21 
1.00 3.98 
0. 71 4.00 
0.68 4.05 
1.62 3.87 
0.43 4.05 
0.94 4.04 
0.41 3.98 
0.43 4.06 
1.69 4.06 
2.00 4.00 
1.08 4.00 
1.03 4.09 
1.88 3.75 
2.00 4.00 
1.71 4.01 
1.98 3.95 
1.01 4.04 
1.01 4.05 
1.01 4.04 
1.01 4.06 
0.42 4.04 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

I 
I 
I 
I 
'I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

T30N R3Y 32 NY 
T30N R3Y 32 SY 
T30N R3Y 32 SE 
T30N R3Y 33 NE 
T30N R3Y 33 NY 
T30N R3Y 33 SY 
T30N R3Y 33 SE 
T30N R3Y 34 NE 
T30N R3Y 34 NY 
T30N R3Y 34 SY 
T30N R3Y 34 SE 
T30N R3Y 35 NY 
T30N R3Y 35 SY 

SUBTOTALS 

T30N R4Y NE 
T30N R4Y NY 
T30N R4Y SY 
T30N R4Y SE 
T30N R4Y 2 NE 
T30N R4Y 2 NY 
T30N R4Y 2 SY 
T30N R4Y 2 SE 
T30N R4Y 3 NE 
T30N R4Y 3 NY 
T30N R4Y 3 SY 
T30N R4Y 3 SE 
T30N R4Y 4 NE 
T30N R4Y 4 NY 
T30N R4Y 4 SY 
T30N R4Y 4 SE 
T30N R4U 5 NE 
T30N R4Y 5 SY 
T30N R4Y 5 SE 
T30N R4Y 6 ALL 
T30N R4Y 7 NE 
T30N R4Y 7 NY 
T30N R4Y 7 SY 
T30N R4Y 7 SE 
T30N R4Y 8 NE 
T30N R4Y 8 NY 
T30N R4Y 8 SY 
T30N R4Y 8 SE 
T30N R4Y 9 NE 
T30N R4Y 9 USO 
T30N R4Y 9 SE 
T30N R4Y 10 NE 
T30N R4\ol 10 N\.1 
T30N R4Y 10 SY 
T30N R4Y 10 SE 
T30N R4Y 11 N50 
T30N R4\.l 11 S\1 
T30N R4Y 11 SE 
T30N R4Y 12 NE 
T30N R4Y 12 NY 
T30N R4Y 12 SY 
T30N R4Y 12 SE 
T30N R4Y 13 NE 
T30N R4Y 13 NY 
T30N R4Y 13 SY 
T30N R4Y 13 SE 
T30N R4Y 14 NE 
T30N R4Y 14 NY 
T30N R4Y 14 SY 
T30N R4Y 14 SE 

288 
320 
336 
128 
384 
368 
64 

244 
250 
150 
272 
18 

160 

21057 

304 
456 
392 
320 
224 
272 
288 
464 
272 
96 

320 
320 
288 
323 
320 
320 
153 
317 
288 
102 
346 
326 
316 
365 
262 
368 

317 
288 
320 
640 
208 
336 
320 
288 
344 
692 
472 
472 
392 
432 
480 
480 
432 
480 
480 
376 
384 
408 
392 
376 

96 
107 
112 
43 

128 
123 

21 
76 
95 
61 
91 
6 

48 

6868 

73 
135 
103 
80 
64 
72 
80 

145 
68 
24 
80 
80 
72 
84 
80 
80 
44 

108 
120 
26 

112 
88 
97 

136 
88 

140 
108 
72 
80 

160 
52 
88 
80 
72 
92 

192 
156 
100 
100 
116 
121 
104 
90 

114 
117 
85 
94 

124 
113 
111 

1620 

39 114 
15 68 
32 68 
26 69 
21 65 
26 65 
7 70 

26 51 
53 67 
27 67 
28 101 
7 4 

34 72 

647 
649 
648 
659 
625 
623 
675 
489 
643 
644 
636 
35 

313 

3389 12570 47025 

41 185 647 
33 158 630 
47 160 639 
82 161 644 
30 105 618 
13 88 631 
10 85 643 
15 161 643 
35 138 645 
35 161 643 
94 160 640 
44 138 644 
58 161 646 
51 99 646 
42 34 647 

149 161 645 
22 18 350 
64 30 579 
55 34 647 
50 11 205 

142 33 638 
31 31 604 
22 88 596 
46 82 614 
47 33 642 
77 34 646 
44 100 647 
44 58 642 
32 163 650 
17 88 1300 
34 114 650 
56 162 648 
24 162 646 
44 138 644 
40 155 641 
16 279 1296 
66 162 650 
49 162 650 
32 162 649 
43 160 641 
43 160 640 
51 163 651 

114 175 648 
25 162 649 
57 162 648 

104 160 641 
23 163 652 
61 163 654 
43 173 
10 162 

649 
650 

1.80 0.60 
2.00 0.67 
2.10 0.70 
0.80 0.27 
2.40 0.80 
2.30 0.77 
0.40 0.13 
2.00 0.62 
1.56 0.59 
0.94 0.38 
1.70 0.57 
2.00 0.67 
2.00 0.60 

0.24 
0.09 
0.20 
0.16 
0.13 
0.16 
0.04 
0.21 
0.33 
0.17 
0.18 
0.78 
0.43 

1.90 0.46 0.26 
2.85 0.84 0.21 
2.45 0.64 0.29 
2.00 0.50 0.51 
1.40 0.40 0.19 
1.70 0.45 0.08 
1.80 0.50 0.06 
2.90 0.91 0.09 
1.70 0.43 0.22 
0.60 0.15 0.22 
2.00 0.50 0.59 
2.00 0.50 0.28 
1.80 0.45 0.36 
2.02 0.53 0.32 
2.00 0.50 0.26 
2.00 0.50 0.93 
1.76 0.50 0.25 
2.20 0.75 0.44 
1.80 0.75 0.34 
2.00 0.50 0.98 
2.16 0.70 0.89 
2.04 0.55 0.19 
2.12 0.65 0.15 
2.28 0.85 0.29 
1.64 0.55 0.29 
2.30 0.88 0.48 
1.98 0.68 0.28 
1.80 0.45 0.28 
2.00 0.50 0.20 
2.00 0.50 0.05 
1.30 0.33 0.21 
2.10 0.55 0.35 
2.00 0.50 0.15 
1.80 0.45 0.28 
2.15 0.58 0.25 
2.80 0.78 0.06 
2.95 0.98 0.41 
2.95 0.63 0.31 
2.45 0.62 0.20 
2.70 0.73 0.27 
3.00 0.75 0.27 
3.00 0.65 0.32 
2.70 0.56 0.71 
3.00 0.71 0.16 
3.00 0.73 0.36 
2.35 0.53 0.65 
2.40 0.59 0.14 
2.55 0.78 0.38 
2.45' 0.70 
2.35 0.69 

0.27 
0.06 

0.71 4.04 
0.43 4.06 
0.43 4.05 
0.43 4.12 
0.41 3.91 
0.41 3.89 
0.44 4.22 
0.42 4.01 
0.42 4.02 
0.42 4.03 
0.63 3.98 
0.44 3.89 
0.90 3.91 

1.16 4.04 
0.99 3.94 
1.00 3.99 
1.01 4.03 
0.66 3.86 
0.55 3.94 
0.53 4.02 
1.01 4.02 
0.86 4.03 
1.01 4.02 
1.00 4.00 
0.86 4.03 
1.01 4.04 
0.62 4.04 
0.21 4.04 
1.01 4.03 
0.21 4.02 
0.21 4.02 
0.21 4.04 
0.22 4.02 
0.21 3.99 
0.19 3.78 
0.59 4.00 
0.51 3.84 
0.21 4.01 
0.21 4.04 
0.63 4.04 
0.36 4.01 
1.02 4.06 
0.28 4.06 
0. 71 4.06 
1.01 4.05 
1.01 4.04 
0.86 4.03 
0.97 4.01 
1.13 5.25 
1.01 4.06 
1.01 4.06 
1.01 4.06 
1.00 4.01 
1.00 4.00 
1.02 4.07 
1.09 4.05 
1.01 4.06 
1.01 4.05 
1.00 4.01 
1.02 4.08 
1.02 4.09 
1.08 4.06 
1.01 4.06 



T30N R4~ 15 NE 
T30N R4~ 15 N~ 
T30N R4~ 15 S~ 
T30N R4~ 15 SE 
T30N R4~ 16 NE 
T30N R4~ 16 N~ 
T30N R4~ 16 S~ 
T30N R4~ 16 SE 
T30N R4~ 17 NE 
T30N R4~ 17 N~ 
T30N R4~ 17 S~ 
T30N R4~ 17 SE 
T30N R4~ 18 NE 
T30N R4~ 18 N~ 
T30N R4~ 18 S~ 
T30N R4~ 18 SE 
T30N R4~ 19 ALL 
T30N R4~ 20 NE 
T30N R4~ 20 N~ 
T30N R4~ 20 S~ 
T30N R411 20 SE 
T30N R4~ 21 NE 
T30N R411 21 Nil 
T30N R4~ 21 S~ 

T30N R4~ 21 SE 
T30N R4~ 22 NE 
T30N R4~ 22 N~ 
T30N R4~ 22 S~ 
T30N R4~ 22 SE 
T30N R4~ 23 NE 
T30N R4~ 23 Nil 
T30N R4~ 23 S~ 
T30N R4~ 23 SE 
T30N R4~ 24 NE 
T30N R4~ 24 Nil 
T30N R4~ 24 S~ 
T30N R4~ 24 SE 
T30N R4~ 25 NE 
T30N R4~ 25 N~ 
T30N R4~ 25 S~ 
T30N R4~ 25 SE 
T30N R4~ 26 NE 
T30N R411 26 Nil 
T30N R4~ 26 S~ 
T30N R4~ 26 SE 
T30N R4~ 27 NE 
T30N R4~ 27 N~ 
T30N R4~ 27 S~ 
T30N R4~ 27 SE 
T30N R4~ 28 ALL 
T30N R4~ 29 NE 
T30N R4~ 29 N~ 
T30N R4~ 29 S50 
T30N R4~ 30 ALL 
T30N R4~ 31 ALL 
T30N R411 32 ALL 
T30N R4~ 33 ALL 
T30N R4~ 34 NE 
T30N R4~ 34 N~ 
T30N R4~ 34 S~ 
T30N R4~ 34 SE 
T30N R4~ 35 NE 
T30N R4~ 35 N~ 
T30N R4~ 35 S~ 
T30N R4~ 35 SE 
T30N R4~ 36 NE 

336 
304 
339 
320 
150 
301 
410 
384 
368 
310 
349 
333 
374 
256 
384 
291 

1229 
384 
289 
277 
322 
326 
384 
384 
384 
323 
339 
384 
349 
320 
448 
440 
368 
304 
480 
400 
320 
320 
320 
320 
234 
384 
410 
370 
392 
384 
384 
384 
384 

1361 
365 
336 
653 

1075 
1062 
1402 
1344 
384 
384 
326 
355 
432 
275 
317 
432 
205 

88 
76 

104 
80 
44 

104 
147 
160 
140 
116 
116 
96 

148 
96 

160 
108 
384 
160 
103 
102 
142 
136 
160 
160 
160 
84 

136 
160 
116 
79 
92 
91 
83 
71 

111 
107 
80 
80 
80 
80 
93 

108 
118 
128 
112 
160 
160 
160 
160 
567 
136 
100 
240 
320 
368 
576 
544 
160 
160 
136 
134 
88 
88 
94 
85 
80 

40 118 653 
18 68 649 
45 68 649 
60 460 580 
25 68 653 
30 118 649 
28 162 813 
40 68 651 
9 162 

121 166 
182 177 
134 195 
62 163 
10 157 
11 1 13 
49 138 

650 
664 
635 
635 
652 
629 
641 
631 

44 202 2531 
37 202 628 
28 68 649 
31 51 650 
24 51 648 
36 67 649 
34 78 642 
31 34 649 
38 34 650 
98 322 625 
46 129 641 
20 96 648 
54 346 610 
7 166 647 

46 218 646 
83 319 638 
42 191 641 
74 139 555 
42 162 649 
42 196 646 
41 334 578 

131 270 645 
91 162 649 
70 163 653 
33 288 653 
34 162 649 
33 162 648 
28 162 648 

167 162 648 
37 149 644 
21 101 642 
38 68 650 
20 68 650 
13 88 1437 
15 12 124 
20 34 648 
8 41 661 

75 103 1842 
5 32 126 
2 33 131 
4 69 1003 

12 68 650 
28 66 636 
33 39 349 

3 68 650 
70 80 650 
35 67 644 
27 68 652 
6 73 

30 162 
643 
647 

2.10 0.55 
1.90 0.48 
2.12 0.65 
2.00 0.50 
0.94 0.28 
1.88 0.65 
2.02 0. 73 
2.40 1.00 
2.30 0.88 
1.94 0.73 
2.18 0.73 
2.08 0.60 
2.34 0.93 
1.60 0.60 
2.40 1.00 
1.82 0.68 
1.92 0.60 
2.40 1.00 
1.81 0.64 
1.73 0.64 
2.01 0.89 
2.04 0.85 
2.40 1.00 
2.40 1.00 
2.40 1.00 
2.02 0.53 
2.12 0.85 
2.40 1.00 
2.18 0.73 
2.00 0.49 
2.80 0.57 
2.75 0.57 
2.30 0.52 
2.20 0.52 
3.00 0.69 
2.50 0.67 
2.00 0.50 
2.00 0.50 
2.00 0.50 
2.00 0.50 
1.46 0.58 
2.40 0.67 
2.56 0.74 
2.31 0.80 
2.45 0.70 
2.40 1 .oo 
2.40 1 .oo 
2.40 1.00 
2.40 1 .oo 
2.04 0.85 
2.28 0.85 
2.10 0.63 
2.04 0.75 
1.68 0.50 
1.66 0.58 
2.19 0.90 
2.10 0.85 
2.40 1.00 
2.40 1.00 
2.04 0.85 
2.22 0.83 
2.70 0.55 
1.72 0.55 
1.98 0.59 
2. 70· 0.53 
1.28 0.50 

0.25 
0. 1 1 
0.28 
0.38 
o. 16 
0.19 
o. 14 
0.25 
0.06 
0.76 
1.14 
0.84 
0.39 
0.06 
0.07 
0.31 

0.74 4.08 
0.43 4.06 
0.43 4.06 
2.88 3.63 
0.43 4.08 
o. 74 4.06 
0.80 4.00 
0.43 4.07 
1.01 4.06 
1.04 4.15 
1.11 3.97 
1.22 3.97 
1.02 4.08 
0.98 3.93 
0.71 4.01 
0.86 3.94 

0.07 0.32 3.95 
0.23 1.26 3.93 
0.18 0.43 4.06 
0.19 0.32 4.06 
0.15 0.32 4.05 
0.23 0.42 4.06 
0.21 0.49 4.01 
0.19 0.21 4.06 
0.24 0.21 4.06 
0.61 2.01 3.91 
0.29 0.81 4.01 
0.13 0.60 4.05 
0.34 2.16 3.81 
0.04 1.04 4.04 
0.29 1.36 4.04 
0.52 1.99 3.99 
0.26 1.19 4.01 
0.54 1.01 4.02 
0.26 1.01 4.06 
0.26 1.23 4.04 
0.26 2.09 3.61 
0.82 1.69 4.03 
0.57 1.01 4.06 
0.44 1.02 4.08 
0.21 1.80 4.08 
0.21 1.01 4.06 
0.21 1.01 4.05 
0.18 1.01 4.05 
1.04 1.01 4.05 
0.23 0.93 4.03 
0.13 0.63 4.01 
0.24 0.43 4.06 
0.13 0.43 4.06 
0.02 0.13 2.15 
0.09 0.08 0.78 
0.13 0.21 4.05 
0.03 0.13 2.07 
0.12 0.16 2.88 
0.01 0.05 0.20 
o.oo 0.05 0.20 
0.01 0.11 1.57 
0.08 0.43 4.06 
0.18 0.41 3.98 
0.21 0.24 2.18 
0.02 0.43 4.06 
0.44 0.50 4.06 
0.22 0.42 4.03 
0.17 0.43 4.08 
0.04 
0.19 

0.46 4.02 
1.01 4.04 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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T30N R4~ 36 1150 
T30N R4~ 36 SE 

SUBTOTALS 

T30N R5~ 1 ALL 
T30N R5~ 2 S~ 
T30N R5~ 2 SE 
T30N R5~ 11 NE 
T30N R5~ 11 N~ 

T30N R5~ 11 S~ 

T30N R5~ 11 SE 
T30N R5~ 12 NE 
T30N R5~ 12 N~ 
T30N R5~ 12 S~ 
T30N R5~ 12 SE 
T30N R5~ 13 NE 
T30N R5~ 13 N~ 
T30N R5~ 13 S~ 
T30N RSU 13 SE 
T30N R5~ 14 NE 
T30N R5~ 14 N~ 
T30N R5~ 14 S~ 
T30N R5~ 14 SE 
T30N R5~ 23 NE 
T30N R5~ 23 N~ 
T30N R5~ 23 S~ 
T30N R5~ 23 SE 
T30N R5~ 24 NE 
T30N R5~ 24 N~ 
T30N R5~ 24 S~ 
T30N R5~ 24 SE 
T30N RSU 25 NE 
T30N R5~ 25 N~ 
T30N R5~ 25 S~ 
T30N R5~ 25 SE 
T30N R5~ 26 NE 
T30N R5~ 26 N~ 
T30N R5~ 26 S~ 
T30N R5~ 26 SE 
T30N R5~ 35 NE 
T30N R5~ 35 N~ 
T30N R5~ 35 S~ 
T30N R5~ 35 SE 
T30N R5~ 36 E50 
T30N R5~ 36 N~ 
T30N R5~ 36 S~ 

SUBTOTALS 

T31N R3~ 30 ALL 
T31N R3~ 31 N50 
T31N R3~ 31 S50 
T31N R3~ 32 ALL 

SUBTOTALS 

T31N R4U 25 NE 
T31N R4U 25 NU 
T31N R4U 25 SU 
T31N R4U 25 SE 
T31N R4U 26 NE 
T31N R4~ 26 SU 
T31N R4U 26 SE 
T31N R4U 27 SU 
T31N R4U 27 SE 

II 634 184 
II 269 112 

47190 14928 

II 33 
1 16o 

58 
2n 
291 
307 
275 
358 
346 
362 
342 
275 
336 
355 
355 
282 
189 
288 
243 
240 
340 
384 
253 
352 
349 
362 
384 
346 
307 
384 
346 
307 
269 
186 
384 
384 
176 
134 
301 
710 
384 
224 

12632 

II o 
II o 
II 64 
II s7 

151 

II o 
II o 
II 184 
II 16 
II o 
II 221 
II 224 
II 76 
II 9a 

9 
55 
16 

100 
92 

112 
104 
128 
112 
132 
108 
104 
116 
137 
140 
96 
76 
88 
80 
76 

142 
160 
92 

120 
116 
148 
160 
144 
.128 
160 
144 
128 
112 
72 

160 
160 
60 
40 

120 
248 
160 
56 

4710 

0 
0 

16 
22 

38 

0 
0 

51 
4 
0 

80 
74 
19 
31 

0 

0 

0 

2 318 1283 
24 162 646 

5284 15563 79463 

11 3 
6 33 

13 9 
23 42 
11 66 
52 103 
23 76 
21 34 
56 33 
60 126 
19 105 
38 160 
33 158 
34 86 
39 92 
23 80 
28 121 
29 111 
20 69 
12 31 
26 84 
12 49 

1 33 
4 33 

11 58 
6 
1 

30 
27 

5 

10 

58 
33 
65 
66 
27 
8 

27 

62 
378 
159 
605 
629 
625 
622 
643 
633 
633 
649 
640 
631 
6n 
618 
616 
604 
630 
646 
598 
596 
350 

80 
625 
627 
635 
640 
628 
636 
480 

31 
479 

8 32 
10 66 631 
21 33 630 
8 8 32 
2 8 31 
7 8 32 
7 8 32 

11 
5 

16 64 
20 

8 
54 
32 

758 2262 18670 

137 132 565 
235 365 992 
90 101 1308 
27 20 387 

489 618 3252 

1 

89 
96 

1 
111 
41 
24 
22 

6 108 
1 

79 
38 

4 

45 
55 
40 
21 

4 
551 
643 
35 

429 
528 
159 
197 

1.98 0.58 
1.68 0. 70 

2.04 0.55 
1.76 0.60 
1.44 0.40 
1. 70 0.63 
1.82 0.58 
1.92 0.70 
1.n o.65 
2.24 0.80 
2.16 0.70 
2.26 0.83 
2.14 0.68 
1.n o.65 
2.10 0.73 
2.22 0.86 
2.22 0.88 
1.76 0.60 
1.18 0.48 
1.80 0.55 
1.52 0.50 
1.50 0.48 
2.28 0.95 
2.40 1.00 
1.58 0.58 
2.20 0.75 
2.18 0.73 
2.26 0.93 
2.40 1.00 
2.16 0.90 
1.92 0.80 
2.40 1.00 
2.16 0.90 
1.92 0.80 
1.68 0.70 
1.16 0.45 
2.40 1.00 
2.40 1.00 
1.10 0.38 
0.84 0.25 
1.88 0.75 
2.22 0.78 
2.40 1.00 
1.40 0.35 

0.00 0.00 
0.00 0.00 
0.20 0.05 
0.90 0.23 

0.00 0.00 
0.00 0.00 
1.34 0.38 
0.10 0.03 
0.00 0.00 
2.12 0.75 
1. 70 0.56 
1.80· 0.45 
2.00 0.63 

0.01 
0.15 

0.69 
0.07 
0.33 
0.14 
0.07 
0.33 
0.14 
0.13 
0.35 
0.38 
0.12 
0.24 
0.21 
0.21 
0.24 
0.14 
0.18 
0.18 
0.13 
0.08 
0.17 
0.08 
0.01 
0.03 
0.07 
0.04 
0.01 
0.19 
0.17 
0.03 
0.01 
0.06 
0.01 
0.06 
0.13 
0.05 
0.01 
0.04 
0.04 
0.00 
0.07 
0.03 

0.94 
0.90 
0.28 
0.28 

0.04 
0.05 
0.65 
0.60 
0.11 
1.04 
0.31 
0.57 
0.45 

0.99 4.01 
1.01 4.04 

0.19 3.88 
0.36 4.15 
0.23 3.98 
0.26 3.78 
0.41 3.93 
0.64 3.91 
0.48 3.89 
0.21 4.02 
0.21 3.96 
0.79 3.96 
0.66 4.06 
1.00 4.00 
0.99 3.94 
0.54 4.20 
0.58 3.86 
0.50 3.85 
0.76 3.78 
0.69 3.94 
0.43 4.04 
0.19 3.74 
0.56 4.00 
0.31 2.19 
0.21 0.50 
0.21 3.91 
0.36 3.92 
0.36 3.97 
0.21 4.00 
0.41 3.93 
0.41 3.98 
0.17 3.00 
0.05 0.19 
0.17 2.99 
0.05 0.20 
0.41 3.94 
0.21 3.94 
0.05 0.20 
0.05 0.19 
0.05 0.20 
0.05 0.20 
0.05 0.20 
0.13 0.34 
0.05 0.20 

0.91 3.90 
1.40 3.82 
0.32 4.09 
0.21 3.99 

0.22 4.00 
0.05 0.19 
0.58 4.02 
0.24 4.02 
0.44 3.89 
0.42 4.01 
0.42 4.00 
0.95 3.79 
0.43 4.02 

lSI 



T31N R4W 28 ALL 0 0 0 
T31N R4W 33 E50 518 130 4 432 1728 
T31N R4W 33 SY 96 24 27 87 348 
T31N R4Y 34 NE 333 96 167 161 643 
T31N R4W 34 NY 320 80 110 160 640 
T31N R4W 34 SW 256 64 52 162 648 
T31N R4W 34 SE 256 64 21 161 643 
T31N R4W 35 NE 250 n 40 151 604 
T31N R4W 35 NW 336 100 161 168 672 
T31N R4W 35 SY 352 96 67 169 674 
T31N R4W 35 SE 264 n 0 103 613 
T31N R4W 36 NE 64 16 48 220 620 
T31N R4W 36 NW II 307 96 47 162 447 
T31N R4Y 36 SY II 400 128 23 160 667 
T31N R4Y 36 SE II 288 83 32 92 665 

SUBTOTALS 4864 1380 0 1186 26n 12267 

TOTALS 100569 33427 1620 11675 35192 171850 

( 

0.00 0.00 3.70 0.00 
1.20 0.30 0.01 1.00 
1.10 0.28 0.31 1.00 
2.08 0.60 1.04 1.01 
2.00 0.50 0.69 1.00 
1.60 0.40 0.33 1.01 
1.60 0.40 0.13 1.01 
1.56 0.45 0.25 0.94 
2.10 0.63 1.01 1.05 
2.20 0.60 0.42 1.06 
1.65 0.45 o.oo 0.64 
0.40 0.10 0.30 1.38 
1.92 0.60 0.29 1.01 
2.50 0.80 0.14 1.00 
1.80 0.52 0.20 0.58 

3.70 
4.00 
4.00 
4.02 
4.00 
4.05 
4.02 
3.78 
4.20 
4.21 
3.83 
3.88 
2.79 
4.17 
4.16 
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Appendix N 

Evaluation of a Groundwater Data Management System 
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INTRODUCTION 

The purpose of this report is to present a ground water data management 
system available to Clallam County which will aid in the storage, retrieval, 
and reporting of hydrogeologic data. Currently, the county's 'database' 
consists of hard copy files of ground water and geologic data which is often 
stored at different locations throughout the county. Wrth the current system, 
access to existing and new data is often difficult and it may not be utilized 
because of the time and effort it takes to get the data. The principal goals 
and objectives of a data management system (DMS) for Clallam County 
should be to: 

1. Facilitate data analysis and interpretation for technical 
investigations. 

2. Provide an efficient data management tool for Mure ground 
water management activities. 

3. Meet data reporting requirements of Department of Ecology 
(Ecology). 

The DMS discussed in this report is available to Clallam County at little or 
no cost from the Seattle-King County Health Department (SKCHD). The 
SKCHD is the lead agency for all the ground water management programs 
(GWMP) in progress throughout King County, Washington. The DMS runs 
on an IBM-compatible computer using D-base Ill software. SKCHD has 
been using the DMS for over a year and are in the process of producing an 
operating manual for the system. 

The following sections describe the DMS used by SKCHD. The report also 
includes all appropriate sections of the Ecology document Data Reporting 
Manual for the Ground Water Management Program (Water Resources 
Division, 1988). 

ClAL/GWDATA-R712fcar:1 
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Water Resources Database Management System 

The computerized water resource database management system was 
developed as part of the South King County GWMP and has been modified 
by the county. The database management system includes a number of 
procedures that allow convenient input, editing, transfer, backup, and 
retrieval of data. The procedures provide a menu environment through 
which the water resource manager and planner can access the database. 
Data input procedures are designed to prompt the user for required data 
fields and to do limited error checking to confirm that the data was properly 
entered. Data editing procedures allow the user to modify or update 
existing information that is already contained in the database. 

A data backup routine allows the user to periodically save the contents of 
the entire database management system to a set of floppy disks. 

Data retrieval routines allow the user to prepare data reports for use in 
water resource planning studies. Standardized report forms {e.g., water 
levels, pumpage, well logs, etc.) and customized report forms created by 
the user are available {construction data, site file information, etc.). In 
general, the user is able to select from the following options for data 
retrieval: 

• Retrieve by site ID, 
• Retrieve by an owner ID {e.g., DSHS number), 
• Retrieve by township-range-section, and 
• Retrieve by latitude-longitude window. 

In addition, the user can specify that the output be directed either to a 
printer or to an ASCII file. 

Hardware and Software Requirements 

The minimum hardware requirements for operation of the database 
management system will be an IBM AT or compatible configured with a 
20 Mbyte hard disk, 640 Kbytes of memory, and DOS 3.1 or later. A 
substantial improvement in the performance of the database management 
system can be achieved with the newer generation 80286- and 80387 -based 
PC computers that are configured with high speed larger capacity, hard 
disks, high processing speeds andfor numeric co-processors. 

Computer mapping and/or geographical display of data in the OMS may 
occur through a variety of systems including CAD {computer aided drawing) 
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or other plotting and mapping software. These systems may require 
additional hardware to support these applications. Such hardware may 
include: digitizing pad, plotter, color graphics, etc. 

Data Management Systein Structure 

The structure and organization of the data management system conforms 
to the requirements defined in Ecology's Data Reporting Manual. All 
database information is organized and indexed using a site identification 
number based on the USGS protocol. The database can include 
WATSTOR data currently online at the USGS. 

A listing of the data management system files and their corresponding 
structure is presented in Part IV. The file naming conventions specified in 
Part IV are only for internal usage. The actual file names used for the data 
transfer to Ecology will conform to the conventions specified in the Data 
Reporting Manual. For each file, the first three letter ("xxx") are used to 
identify the project area database O.e., "SEQ" for Sequim). 

A listing of the STORET files and their corresponding structure is also 
presented in Part IV. The database file structure conforms to Part II of the 
Data Reporting Manual. 

Geologic (well) log information is organized into five database files. The 
geologic log files contain the site identification number, soil descriptions for 
each designated interval, and the range in interval depths. A listing of the 
geologic log files and their corresponding structure is presented in Part IV. 

Data fields are provided for water production data. Production file includes 
fields for nominal discharge rate and maximum developed capacity. 

Report Organization 

The remainder of this Data Management Report incorporates, in total, all of 
the Parts presented in Ecology's data reporting manual and examples of the 
OMS menus and file structures. 

Part I 
Part II 
Part Ill 
Part IV 
PartV 
Part VI 
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Coding Instructions for Water Quality Data 
Other Ground Water Information 
Description of Database Files and File Structure 
Appendices 
Example Menus and File Structures 
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Modifications have been incorporated in Parts I, II, and Ill to provide data 
not currently covered by the WDOE-DRM Q.e., pumping test records). 

Part V includes WDOE-DRM Appendices. Part VI provides example menus 
and file s~ructures. 
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PART I 
WATER WELL CONSTRUCTION AND 

WATER LEVEL INFORMATION 

The water well and water level information part of the DMS will be identical 
to the October 1987 Ecology Data Reporting Manual (DRM), which requires 
use of the USGS WATSTORE system. 

The remainder of this Part is taken directly from Ecology's DRM and 
includes six sections: 

Section A 
Section 8 
Section C 
Section D 
Section E 
Section F 

CLAL/GWDATA-R.712/car:1 
W72-Q1.01 

Introduction 
Field Characteristics 
Coding Instructions 
Aquifer Codes 
Source Agency Codes 
Example Completed Form and Corresponding 
Computer Rles 
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PART I 

WATER WELL CONSTRUCTION AND WATER LEVEL INFORMATION II 
The water we11 and water 1eve1 information part of the OMS wi11 
be identica1 to the October, 1987 WDOE-DRM which requires use of I 
the USGS WATSTORE system. At present, we anticipate modifying 
the WDOE format to inc1ude a pumping test record. This assumes 
both authorization and direction (i.e., fie1ds and codes) by I 
WDOE. The proposed pumping test record is presented be1ow. 

The remainder of this Part is taken direct1y from the WDOE-DRM 

1 and inc1udes 6 sections: 

Section A 
Section B 
Section C 
Section D 
Section E 
Section I!" 

Introduction 
E"ie1d Characteristics 
Coding Instructions 
Aquifer Codes 
Source Agency Codes 
Examp1e Comp1eted E"orm and Corresponding 
Computer E"i1es 

~.FT TEST DURATION I HRS 
I I . I I. I I 
. ~ OF OAla(D 

I I I DATE MEASURED 

•• '--'~I,., 
5TORAG[ COEFI'lCIENT 

I • I I J ........ - I - I I I I 

t) B:BAJLER, P•PUMP, A:AIRLIFT, f:FlDW, S•SUIG 

I-1 
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Section A - Introduction 

Data in Part I on well construction and water levels will be 
entered into the USGS WATSTORE system by Ecology. Therefore, 
the data format required by Ecology is based on the WATSTORE 
system. To ensure that data on individual wells are not 
entered twice into the system, it will be necessary to 
contact the USGS and request a retrieval of existing 
information for the project area. The corresponding USGS 
field numbers are shown on the Data Form in the small boxes 
followed by an equal sign and in brackets in the Coding 
Instructions (Part I, Section C). Contact Dave Sapik of the 
USGS (206-593-6510) for more information. 

Well construction data must be transmitted to Ecology for 
each well identified under the Ground Water Management 
Program. This includes any well used for defining 
stratigraphy, water level contours, or other analyses~ Water 
levels must be reported for each well measured. When well 
inventories are conducted (a minimal amount of data is 
collected for a very large number of wells) , this data should 
be handled acording to the instructions in Part III. Data 
shall be error-checked and verified before being transmitted 
to Ecology. 

Data must be submitted to Ecology in computer files on 
PCjMS-DOS 2.1 (or compatible) formatted 5-1/4 inch diskettes. 
A printout of all computer files submitted must be included 
with the diskettes. The computer files for Part I can be in 
dBASE II, dBASE III, SMART, or .ASCII data-type formats. 
ASCII data-type files are specially formatted files in which 

·fields are separated from each other by commas and text 
fields are enclosed by quotation marks. A carriage return 
and line feed marks the end of each record; a control Z 
character marks the end of the file. Blank fields must be 
carried; leading zeros are not needed except where noted in 
the coding instructions. (An example of an ASCII data file 
is shown in Part I, Section F.) 

I-A-1 



The well construction and water level data are divided into 
14 files that are linked together through the Site ID. The 
file naming conventions are listed below: 

1. SITE FILE 
2. GROUND WATER MANAGEMENT IDENTIFICATION FILE 
3 • OWNERS FILE ,' 
4. CONSTRUCTION FILE 
5. HOLE Dih~ETER FILE 
6. CASING FILE 
7. OPENINGS FILE 
8. LIFT FILE 
9. OTHER DATA AVAILABLE FILE 

10. GEOPHYSICAL LOGS FILE 
11. NETWORK FILE 
12. WELL FIELD FILE 
13. WATER LEVEL FILE 
14. MEASURING POINT FILE 

SITE??.xxx 
GWMID??.xxx · 
OWN??.xxx 
CONST??.xxx 
HOLE??.xxx 
CASE??.xxx 
OPEN??.xxx 
LIFT??.xxx 
OTDA??.xxx 
GEOL??.xxx 
NETW'?? . XXX 
WLFD??.xxx 
HTLV??.xxx 
MPNT??.xxx 

The "??" shown in each file name are to be replaced with the 
Ranking Number for each Ground water Management.Area from the 
General Schedule (listed in the Coding Instructions in 
Section C for Field 38). The "xxx" should be replaced with 
"ASC" for an ASCII file, "DB" for SMART database files, and 
"DB2" or "DBJ" for DBASE2 or DBASEJ files respectively. 
There is always one sitefile record for each well, but there 
may be multiple records per well for the other files. The 
first field for each file other than the site file should 
always be the site ID, as shown in the example in Section F. 

An example of the Data Form follows. This form is for Lead 
Agency use only; do not transmit paper forms to Ecology. 
Additional forms are available upon request from the Ecology 
Grant Project Officer. Mandatory fields are shaded in green 
on the form. Fields outlined in green are mandatory if the 
information is reasonably available, such as from a drillers 
report or other easily available source. Fields outlined in 
black are not mandatory. 

A summary of field characteristics is given in section B 
followed by the detailed coding instructions in section c. 
Sections D and E list the Aquifer and Source Agency codes, 
respectively. Section F gives an example of a completed form 
and the corresponding ASCII files~ 
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-------------------
I. SITE FILE RECORD 

N11mber rield Title 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
l3 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

Transaction 
Start Card No. 
Source Agency 
Site ID 
Local Number 
Latitude 
Longitude 
Lat-Long Accuracy 
State 
County 
Location Map 
scale 
Altitude 
Method Measure 
Accuracy 
llydrologic Unit 
Station Type 
Agency use Site 
Remarks 
Date Site Est. 
Data Reliabitity 
Site Type 
Date of Constr. 
Use of Site 
Second-site-use 
Third-site-use 
Use of Water 
Secondary Use 
Tertiary IJae 
Aquifer Type 
Pr.imary Aquifer 
Well Depth 
Hole Depth 
Source of Depth 
Water Level 
Date Measured 
Method of Meas. 
Site Status 
Source of Data 

Section B - Field Characteristics 

II. GROUND WATER MANAGEMENT IDENTIFICATION RECORD 

Type Length 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

NO 
N2 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
II 
A 
A 

N2 
N2 

A 
N2 

A 
A 
A 
A 

1 
6 
5 

15 
15 

6 
7 
1 
2 
3 

20 
7 
8 
1 
) 

8 
1 
1 

50 
8 
1 
1 
8 
1 
1 
1 
1 
1 
l 
1 
8 
8 
8 
1 
8 
8 
1 
1 
1 

Number Field Title 

2 site ID 
Transaction 
Record Number 

38 Identification 
39 Assigner 

III. OWNERS RECORD 

2 Site ID 
Transaction 
Record Number 

40 Date ownership 
41 Name 

IV. CONSTRUCTION RECORD 

2 Site ID 
Transaction 
Entry Number 
Record Numbi:!r 

42 Date of Complet. 
43 Name of Driller 
44 Source of Data 
45 Method of Constr. 
46 Finish 
47 Type of Seal 
40 Botton of Seal 
49 Method of Devel. 
50 Hours Develop. 
51 Special Treatment 

I- R-1 

Type Length 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Nil 
A 
A 
A 

15 
1 
3 

10 
15 

15 
1 
3 
8 

42 

15 
1 
3 
3 
8 

12 
1 
1 
1 
1 
4 
1 
) 

1 



Section c 

Coding Instructions 

Table of Contents 

I. Site File Record -------------------------------------

II. Ground Water Management Identifiers Record -----------

III. Owners Record ----------------------------------------

IV. Construction Record ----------------------------------

V. Hole Diameter Record ---------------------------------

VI. casing Record ----------------------------------------

VII. Openings Record --------------------------------------

VIII. Lift Record ------------------------------------------

IX. Other-data-available Record --------------------------

X. Geophysical-logs Record ----------------~------------

XI. Networks Record --------------------------------------

XII. Well Fields Record -----------------------------------

XIII. Wa.ter-1eve1 Record -----------------------------------

XIV. Measuring-point Record -------------------------------

I-C-1 

I 
I 
I 
I 
I 
I 

C-2 

C-16 I 
C-16 

C-17 I 
C-21 I 
C-21 

C-22 I 
C-23 

C-25 I 
C-25 I C-26 

C-28 I 
C-28 

C-30 I 
I 
I 
I 
I 
I 



-------------------Field Characteristics (Can't.) 

V. HOLE DIAMETER RECORD 

Number Field Title Type Length 

2 

52 
53 
54 

site ID 
Transaction 
Entry Number 
Record Number 
Top of Hole 
Bottom of Hole 
Diameter of Holil 

A 
A 
A 
A 

N2 
N2 
N2 

VI. CASING RECORD 

2 

55 
56 
57 
58 
59 

Site ID 
Transaction 
Entry Number 
Record Number 
Top of casing 
Bottom of Casing 
Diameter Casing 
Casing Material 
Thickness Casing 

A 
A 
A 
A 

N2 
N2 
N2 

A 
NJ 

VII. OPENINGS RECORD 

2 

60 
61 
62 
63 
64 
65 
66 

Site ID A 
Transaction A 
Entry Number A 
Record Number A 
Top of Section N2 
Bottom of Section N2 
Type of Opening A 
Material Type A 
Diameter of Open N2 
Width of Opening N3 
Length of Opening N2 

15 
1 
3 
3 
8 
8 
8 

15 
1 
3 
3 
8 
8 
5 
1 
6 

15 
1 
3 
3 
8 
8 
1 
1 
5 
6 
6 

I-B-2 

VIII. LIFT RECORD 

Number F'ield Title Type Length 

2 

67 
68 
69 
70 
71 

IX. 

2 

72 
73 
74 

site ID 
Transaction 
Entry Number 
Record Number 
Type of Lift 
Date Recorded 
Intake Depth 
Type of Power 
Horsepower Rate 

A 
A 
A 
A 
A 
A 

NO 
A 

N2 

OTHER DATA AVAILABLE RECORD 

Site ID A 
Transaction A 
Record Number A 
Type of Data A 
Location of Data A 
Format A 

X. GEOPHYSICAL LOGS RECORD 

2 

75 
76 
77 
78 

Site ID 
Transaction 
Record Number 
Type of Log 
Beginning Depth 
Ending Depth 
Source of Data 

A 
A 
A 
A 

N2 
N2 

A 

15 
1 
3 
3 
1 
8 
5 
1 
7 

15 
1 
3 

10 
1 
1 

15 
1 
3 
1 
8 
8 
1 



XI. NETWORK RECORD 

Number Field Title 

2 

79 
80 
81 
82 
83 
84 
85 
86 
87 
88 

XII. 

2 

89 
90 
91 
92 
93 

Key: 

Site ID 
Transaction 
Record Number 
Type of Network 
Beginning Year 
Ending Year 

.. 

Type of Analyses 
Source Agency 
Frquncy Collectn 
Method Collection 
Analyzing Agency 
Primary Net. St. 
Secondary Net. St. 

WELL FIELDS RECORD 

Site ID 
Transaction 
Record Number 
Number of Wells 
Depth of Deepest 
Depth of Shallow 
Method Construct 
Size of Well Fld 

Field Characteristics (Can't.) 

1'ype Length 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 

NO 
NO 

A 
NO 

15 
1 
3 
2 
4 
4 
1 
5 
1 
1 
5 
1 
1 

15 
1 
3 
3 
3 
3 
1 
7 

XIII. WATER LEVEL RECORD 

Number Field Title Type Length 

2 

94 
95 
96 
97 
98 
99 

XIV. 

2 

100 
101 
102 
103 

Site ID A 
Transaction A 
Date Measured A 
Time Measured A 
Water Level N2 
Status A 
Method of Measur A 
Water Levl Acurcy A 

MEASURING POINT RECORD 

Site ID A 
Transaction A 
Record Number A 
Beginning Date A 
Ending Date A 
M.P. Height N2 
M.P. Remarks A 

15 
1 
8 
4 
7 
1 
1 
1 

15 
1 
3 
8 
8 
6 

100 

A -Alphanumeric field (this type is used for numbers when leading zeros.must be carried) 
Nx - Numeric Field; ''x" indicates the number of digits to the right of the decimal point. 

The decimal point and minus sign each take up one character in the field length. 
tin fields do not contain a decimal point. 

-- ----- - r-B-3 -- --- - - - - - -
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I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
I 
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I 
I 
I 
I 
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Coding Instructions 

I. SITE FILE 

The SITEFILE record is used for recording general information 
including location and ~ater use information. Information will 
not be stored for a site if any mandatory entry in this record 
is missing. There is only one SITEFILE for each SITE ID. (In 
case of nested piezometers or deepening of wells, contact 
Ecology for instructions on SITE ID's and LOCAL NUMBERS.) 

TRANSACTION CODE (mandatory) [Al] 
Select the correct transaction code for this file. 

A - Add (this is for sites that do not exist in WATSTORE) 
D - Delete (this will delete a sitefile and should not 

normally be used) 
M - Modify (this will allow changes in the existing file) 

WASHINGTON STATE START CARD NUMBER [A6] 
Ch. 18.104 RCW requires drillers to submit a notice of intent 
to begin construction, reconstruction, or abandonment 
procedures ("start card") in advance of commencing work, 
effective September, 1987. The start card has a six-digit 
number in the upper right corner. If a start card is submitted 
on any well identified in the Ground Water Management Area, the 
start card number must be included in the SITEFILE information 
transmitted to Ecology. 

1. SOURCE AGENCY (mandatory) [AS; WATSTORE i!4] 
For the Ground Water Management Areas the SOURCE AGENCY will be 
the Department of Ecology (WAOOl). 

2. SITE ID (mandatory) [AlS; WATSTORE #1] 
This is a 15-digit identification number assigned to the site. 
It contains no blanks or alphabetic characters. It is used 
primarily as an internal control number within the computer 
files. Although the site identification number is formed 
initially from the latitude and longitude of a point believed 
to represent the location of the site, the number is an 
identifier ?nd not a locator. 

** It cannot be too strongly emphasized that the site 
identification number. once assigned, is a pure number and HAS 
NO LOCATIONAL SIGNIFICANCE. 

The site identification number is assigned as follows: 
Spot the site on the best available map (usually a USGS 7 1/2' 
quadrangle) as accurately as possible. Using an appropriate 
scaling aid, determine the latitude and longitude of the point 
on the map. The location of this point is always scaled to the 
nearest second of latitude and longitude, even if there is 
doubt about the exact location of the site or the accuracy of 
the map. 

I- C-2 



The first six digits of the identification number are the value 
of latit~de, the seventh through thirteenth digits are the 
value of longitude, and the fourteenth and fifteenth digits are 
a sequence number used to distinguish between sites at the same 
location. 

Use leading zeros if the value of latitude is less than 10 
degrees, the value of longitude is less than 100 degrees, or 
the sequence number is less than 10. 

3. LOCAL NUMBER (mandatory) 
The local number for Ground 
following format: 

112=1 I ,N,/, 

[Al6; WATSTORE #12] 
Water Management sites is in the 

I ! 

S(C.. SUI S(Q 1"0. 

The last two digits are left blank unless the hole has been 
deepened since the initial local number was assigned (contact 
Ecology for instructions on how to handle deepened wells). The 
format for Township 20 l!orth, Range 2 West, section 29, 
subsection (40 acres) F, and the third well entered int~ the 
data base at this location is: 

29N/03E-09F03 

This is a text field. The local number should be entered as 
is to be printed; including leading zeros if the value of 
township or range is less than 10, or the sequence number is 
less than 10. The following diagram shows forty-acre tract 
letter designations. 

R. 2 II. 

0 c B A 

T. 

E F G H 

20 

H L K J 
N. 

N p Q R 

Section 29 

4. LATITUDE (mandatory) (A6; WATSTORE #9] 

it 

Enter the best available value for the latitude of the site in 
degrees, minutes, and seconds, right justified in the field. 
Use leading zeros if needed. Six digits must be coded. 

5. LONGITUDE (mandatory) (A7; WATSTORE #10] 
Enter the best available value for the longitude of the site, 
in degrees, minutes, and seconds, right justified in the field. 
Use leading zeros if needed. Seven digits must be coded. 

I- C-3 
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The values of latitude and longitude entered in these fields 
are locators: they should be the best available information 
about the location of the site. The accuracy of the location 
should be indicated by a suitable entry in the next field. 

* 6. LAT-LONG ACCURACY [A,l; WATSTORE #11] 
Enter the code for the'accuracy of the latitude-longitude 
values. 

s - the measurement is accurate to + 1 second 
F the measurement is accurate to + 5 seconds 
T the measurement is accurate to + 10 seconds 
M the measurement is accurate to + 1 minute 

No value (blank field) indicates that the accuracy is·unknown 
and is, therefore, assumed to be greater than one minute. 

7. STATE (mandatory) [A2; WATSTORE #7] 
The Washington State code is 53, Oregon is 41, and Idaho is 16. 

8. COUNTY (mandatory) [A3; WATSTORE #8] 
Enter the numeric code for the county in which the site is 
located. Include leading and trailing zeros if appropriate. 
The county codes in Washington state are: 

001 Adams 027 Grays Harbor 053 Pierce 
003 Asotin 029 Island 055 San Juan 
005 Benton 031 Jefferson 057 Skagit 
007 Chelan 033 King 059 Skamania 
009 Clallam 035 Kitsap 061 snohomish 
011 Clark 037 Kittitas 063 Spokane 
013 Columbia 039 Klickitas 065 stevens 
015 Cowlitz 041 Lewis 067 Thurston 
017 Douglas 043 Lincoln 069 Wahkiakum 
019 Ferry 045 Mason 071 Walla Walla 
021 Franklin 047 Okanogan 073 Whatcom 
023 Garfield 049 Pacific 075 Whitman 
025 Grant 051 Pend Oreille 077 Yakima 

* 9. LOCATION ~p [A20; WATSTORE #14] 
Enter the name of the best available map on which the site can 
be located, preferably a USGS 7 1/2' topographic quadrangle. 
If no topographic map is available for the area, a county 
highway map or similar map may be used. 

* Mandatory if reasonably available, such as from a drillers 
report or other easily available source. 
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* 10. SCALE (N0,7; WATSTORE #15] 
Enter the scale of the map identified in the previous entry, as 
follows. If the map scale is given as a ratio (1:24,000 
1:62,500, and so forth) omit figure '1' and the colon, and 
enter the remaining number without the comma. If the scale is 
given in miles per inch, as on many county highway maps, 
convert the scale to a: ratio (:multiply miles per inch by 
63,360) and proceed as above. A 7 1/2' quadrangle (1:24,000 
scale) would be entered as 24000; a county or other map of 2 
inches to the mile would be entered as 31680. 

ll. ALTITUDE (mandatory) (N2,8; WATSTORE #] 
For ground water sites, enter the altitude of the land surface 
at the site, in feet NGVD (National Geodetic Vertical Datum). 
Precision to two decimal places can be coded if avail·able. 
Altitudes below NGVD should be preceded by a minus sign(-). 

* 12. METHOD OF MEASUREMENT (A1; WATSTORE #17] 
Enter the appropriate code for the method used to determine the 
altitude. 

A - altimeter 
L - level or other surveying method 
M - interpolated from topographic map 

Failure to select one of these values (blank field) implies 
that the method is unknown. 

* 13. ACCURACY [A3; lvATSTORE !118] 
Enter the accuracy of the altitude in terms of the possible 
error in feet. An accuracy of +/- 0.1 foot would be entered as 
1 .1'. In general, the accuracy of altitudes interpolated from 
the contours on topographic maps is plus or minus one-half of 
the contour interval. 

* 14. HYDROLOGIC UNIT [AB; WATSTORE #20] 
Enter the eight-digit hydrologic unit code for the USGS 
catalog~ng unit in which the site is located. 

State Hydrologic Unit maps delineating the hydrographic 
boundaries of these units are available from the following 
address: 

·• 
U.S. Geological survey 
Branch of Distribution 
Box 25286, Federal Center 
Denver, Colorado 80225. 

If the site does not lie within a currently designated 
hydrological unit (e.g., offshore wells), the eight-digit code 
99999999 should be entered in this field. 

* Mandatory if reasonably available, such as from a drillers 
report or other easily available source. 
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15. STATION TYPE (mandatory) [Al; WATSTORE #802] 
Check which site type best describes the station. 
type can be assigned for a site. For Ground Water 
Areas the STATION TYPE will usually be "G". 

s - Stream ' 

L - Lake or reservoir 
E - Estuary 
c - Coastal other than estuary 
p - Spring 
G - Ground water other than spring 
M - Meteorological 

Only one 
Management 

16. LEAD AGENCY USE OF SITE (mandatory) [Al; WATSTORE #803] 
The allowable codes for the agency use of site are as follows: 

A - Active data-collection site (the agency is actively 
collecting data at this site) 

I - Inactive or discontinued data-collection site (data has 
been collected but is not actively being collected) 

0 - Inventory data site only (no data has been collected at 
this site} 

17. REMARKS [A50; WATSTORE #806] 
General remarks concerning the site. (up to 50 characters} 

* 18. DATE SITE ESTABLISHED OR INVENTORIED by the Lead Agency [AS; 
WATSTORE #711] 
Enter the date that site was established or inventoried in the 
following format - MMDDYYYY. 

* 19. DATA RELIABILITY [Al; WATSTORE #3] 
Enter the code indicating the overall reliability of the data 
available for the site. 

c - the data have been field checked. 
L - location not accurate. 
M - minimal data. 
U - the data have not been field checked but is considered to 

be reliable. 

When in doubt, always select the code which portrays the lesser 
confidence. (Note: The codes are listed in order of decreasing 
confidence}. · 

* Mandatory if reasonably available, such as from a drillers 
report or other easily available source. 
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20. SITE TYPE (mandatory) (A1; WATSTORE #2] 
Enter the code indicating the type of site to which these data 
apply. The most common site code is "W". 

c - collector or Ranney type well. 
D - drain dug to intercept the water table or potentiometric 

surface to either lower the ground-water level or serve 
as a water supply. 

E - excavation. 
H sinkhole. 
I interconnected wells, also called connector or drainage 

wells that is, a well interconnected via an underground 
lateral. 

M - multiple wells. Use only for well field consisting of a 
group of wells that are pumped through a single header 
and for which little or no data about the individual 
wells are available. 

0 - outcrop. 
P - pond dug to intercept the water table or potentio~etric 

surface and serve as a water supply. 
S- spring (used only on spring schedule). 
T - tunnel, shaft, or mine from which ground water is 

obtained. 
W - well, for single wells other than wells of the collector 

or Ranney type. 
X - test hole, not completed as a well. 

* 21. DATE OF FIRST CONSTRUCTION (AS; WATSTORE #21] 
Enter the earliest date for which data are available for the 
site or the date on which construction began, whichever is the 
earlier. If the month or day are not known, enter 00 in the 
spaces. Use leading zeros for month or day values less than 
10. Enter four digits for year. Use the following format -
MMDDYYYY. 

22. USE OF SITE (~andatory) (A1; WATSTORE #23] 
Enter the code indicating the principal use of the site or the 
purpose for which the site was constructed (the former always 
holds precedence over the latter) . The most common use of site 
code is "Wi". 

A - anode 
c - standby emergency supply 
D - drain 
E - geothermal 
G - seismic 
H - heat reservoir 

M - mine 
0 - observation 

P - oil or gas well 
R - recharge 
s - repressurize 
T - test 
U - unused 
W - withdrawal of 

water 
X - waste disposal 
Z - destroyed 

* Mandatory if reasonably available, such as from a drillers 
report or other easily available source. 
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(A) 

(C) 

(D) 

(E) 

(G) 

(H) 

(M) 

(0) 

(P) 

(R) 

Anode is a hole used as an electrical anode. Include 
in this category wells used solely to ground pipe
lines or electronic relays and other installations. 

Standby emergency supply refers to a water supply 
source that is used only when the principal supplier 
of water is unavailable. 

Drainage refers to the drainage of surface water 
underground. 

Geothermal well is a hole drilled for geothermal 
energy development. Use this category for 'dry' 
geothermal wells or wells into which water is 
injected for heating. For •wet' geothermal·wells, 
through which water is withdrawn, use W -withdrawal 
of water for the use of site, and E - power 
generation for the primary use of water. 

Seismic (G) hole is one drilled for seismic 
exploration. If it has been converted to water 
supply, it is used to withdraw water. A seismic hole 
used as an observation well should be in the 
observation-well category. 

Heat reservoir refers to a well 
circulated in a closed system. 
added to, nor removed from, the 

in which a fluid is 
Water is neither 
aquifer. 

Mine includes any tunnel, shaft, or other excavation 
constructed for the extraction of minerals. 

Observation well is a cased test-hole or well drilled 
either for water-level or for water-quality 
observations. Do not use this category for an 
oil-test hole, or water supply well used only 
incidentally as an observation well. 

Oil or gas well is any well or hole drilled in search 
of, or for production of, petroleum or gas. It 
includes any oil or gas production well, dry hole, 
core hole, injection well drilled for secondary 
recovery of oil, etc. An oil-test hole converted to 
a water supply well should be classified as 
withdrawal (W). 

Recharge site is a site constructed or converted for 
use in replenishing the aquifer. An irrigation well 
used to return water to the aquifer during nonpumping 
periods is a well for withdrawing water, not a 
drainage or recharge well. Use this category for 
wells that are used to return water to the aquifer 
after use, such as those for returning air
conditioning water. 

I-C-8 



(S) 

(T) 

(U) 

(W} 

(X) 

(Z} 

Repressurize refers to pumping water into an aquifer 
in order to increase the pressure in the aquifer for 
a specific purpose, for example, water.flood 
purposes in oil fields. 

Test hole is'' an uncased hole (or one cased only 
temporarily} that ;.,ras drilled for water, or for 
geologic or hydrogeologic testing. It may be 
equipped temporarily with a pump in order to make a 
pumping test, but if the well is destroyed after 
testing is completed, it is still a test hole. A 
core hole drilled as a part of mining or quarrying 
exploration work, should be in this class. 

An unused site is an abandoned water-supply site or 
one for which no use is contemplated. At an 
abandoned farmstead, a well originally used for 
domestic purposes may be classed as unused, even 
though it is equipped with a pump. Similarly, a 
stock '"ell with a pump may become unused when a 
pasture or ccrral is put into cultivation. An 
irrigation well that is not equipped with a pump, nor 
used because the yield is too low or the water is too 
mineralized, belongs in this class. 

Withdrawal of water refers to a site that supplies 
water for one of the purposes shown under use of 
water. It includes a dewatering well, if the 
dewatering is accomplished by pumping ground water. 

A waste-disposal site is one used to convey 
industrial waste, domestic sewage, oil-field brine, 
mine drainage, radioactive waste, or other waste 
fluid into an underground zone. An oil-test or 
deep-water well converted to waste disposal should be 
in this category. 

A destroyed site is one that is no longer in 
existence. The casing of most destroyed wells will 
be pulled, but some may be plugged or filled. Do not 
use this category for an abandoned site that merely 
is not in use. 

23. SECONDARY SITE USE (Al; WATSTORE #301] 
If the site is used for more than one purpose, show the 
secondary use here. Enter a code from the above list. 

24. TERTIARY SITE USE [Al; WATSTORE #302] 
If needed, a third use of the site can be shown here. Enter an 
appropriate code from the above list. 
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* 25. USE OF WATER [Al; WATSTORE #24] 
Enter the code indicating the principal use of water from the 
site. If water from the site is used for more than one purpose, 
enter the principal use here and enter the subordinate uses in 
the following two fields. 

A 
B 
c 
D 
E 
F 

H 

' 

- air conditioning I - irrigation R recreation 
- bottling J industrial (cooling) s stock 

commercial K mining T institution 
- dewater M - medicinal u - unused 
- power N - industrial y desalination 
- fire p - public supply z other (explain 

in remarks) 
- domestic Q - aquaculture 

(A) 

(B) 

(C) 

(D) 

(E) 

Air conditioning refers to water supply used solely 
or principally for heating or cooling a building. 
Water used to cool industrial machinery belongs in 
the industrial category, not in the air conditioning 
category. 

Bottling refers to the storage of water in bottles 
and use of the water for potable purposes (see 
Medicinal) . 

Commercial use refers to use by a business 
establishment that does not fabricate or produce a 
product. Filling stations and motels are examples of 
commercial establishments. If some product is 
manufactured, assembled, remodeled, or otherwise 
fabricated, use of water for that plant should be 
considered industrial, even though the water is not 
used directly in the product or in the manufacturing 
of the product. 

Dewatering means the water is pumped for dewatering a 
construction or mining site, or to lower the water 
table for agricultural purposes. In this respect, it 
differs from a drainage well that is used to drain 
s~rface water underground. If the main purpose for 
which the water is withdrawn is to provide drainage, 
dewatering should be indicated even though the water 
may be discharged into an irrigation ditch and 
subsequently used to irrigate land. 

Power generation refers to use of water for 
generation of any type of power. 

* Mandatory if reasonably available, such as from a drillers 
report or other easily available source. 

I- C-10 



(F) 

(H) 

(I) 

(J) 

(K) 

(M) 

(N) 

(P) 

Fire protection refers to the principal use of the 
water and should be indicated if the site was 
constructed principally for this purpose even though 
the water may be used at times to supplement an 
industrial or defense supply, to irrigate a golf 
course, fill a swimming pool, or for other use. 

/ 

Domestic use is water used to supply household needs, 
principally for drinking, cooking, washing, and 
sanitary purposes, but including watering a lawn and 
caring for a few pets. Most domestic wells will be 
at suburban or farm homes, but wells supplying small 
quantities of water for domestic purposes for 
one-classroom schools, turnpike gates, and similar 
installations, should be in the domestic category. 

Irrigation refers to the use of water to irrigate 
cultivated plants. Most irrigation sites will supply 
water for farm crops, but the category should include 
wells used to water the grounds of schools, 
industrial plants, or cemeteries, if more than a 
small amount of >.;ater is pumped and that is the sole 
use of the water. · 

Industrial (cooling) refers to a water supply used 
solely for industrial cooling. 

Mining refers to a water supply used solely for 
mining purposes. 

Medicinal refers to water purported to have 
therapeutic value. Water may be used for bathing 
andjor drinking. If use of water is mainly because 
of its claimed therapeutic value, use this category 
even though the water is bottled. 

Industrial use is within a plant that manufactures or 
fabricates a product. The water may or may not be 
incorporated into the product being manufactured. 
Industrial water may be used to cool machinery, to 
provide sanitary facilities for employees, to 
air-condition the plant, and to irrigate the ground 
at the plant. 

Public Supply use is water that is pumped and 
distributed to several ho~es. Such supplies may be 
owned by a municipality or community, a water 
district, or a private concern. In most states, 
public supplies are regulated by departments of 
health which enforce minimum safety and sanitary 
requirements. If the system supplies five or more 
homes, it should be considered a public supply, as 
four or less classify use as domestic. Water 
supplies for trailer or summer camps with five or 
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(Q) 

(R) 

(S) 

(T) 

more living units should be in this category, but 
motels and hotels are classified as commercial. Most 
public supply systems also furnish water for a 
variety of other uses, such as industrial, 
institutional, and commercial. 

Aquaculture'~efers to a water supply used solely for 
aquaculture, such as fish farms. 

Recreation refers to water discharged into pools, or 
channels which are dammed downstream to form pools, 
for swimming, boating, fishing, ice rinks, and other 
recreational uses. 

Stock Supply refers to the watering of livestock. 

Institutional refers to water used in the maintenance 
and operation of institutions such as large schools, 
universities, hospitals, rest homes, or similar 
installations. owners of institutions may be 
individuals, corporations, churches,, or governmental 
units. 

(U) Unused means water is not being removed from the site 
for one of the purposes described above. A test 
hole, oil or gas well, recharge, drainage, 
observation, or waste-disposal well will be in this 
category. 

Do not use this classification for an irrigation, domestic. 
stock. or other well during 'off season' or temporary periods 
of nonuse. The use of water from a newly constructed site 
should be considered as the use for which it is intended even 
though it may not yet be in use when inventoried. 

(Y) Desalination refers to water used in a desalting 
process whereby dissolved solids are removed to make 
water potable or suitable for other uses. Enter the 
type of use of the desalinated water in the next 
-<7olumn, "Secondary Water Use". 

(Z) Other refers to miscellaneous uses not included in 
the listed categories. 

26. SECONDARY WATER USE (Al; WATSTORE #25] 
If water from the site is used for more than one purpose, show 
the secondary use here. Enter an appropriate code from the 
list above. 

27. TERTIARY WATER USE [Al; WATSTORE #26] 
If needed, a third use of water from the site can be shown 
here. Enter an appropriate code from the list above. 
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28. AQUIFER TYPE CODE (Al; WATSTORE #713] 
Enter the appropriate code to describe the type of aquifer(s) 
encountered by the well. 

u 
N 
c 
M -
X 

Unconfined single aquifer 
Unconfined multiple aquifers 
confined single,'aquifer 
Confined ~ultiple aquifers 
Mixed (confined and unconfined) 

29. PRIMARY AQUIFER [AS; WATSTORE #714] 

multiple aquifers 

Left justify the code identifying the primary aquifer unit from 
which the water is obtained. Use codes given in the •catalog 
of Aquifer Names and Geologic Unit Codes used by the Water 
Resources Division' (Aquifer codes for Washington state are 
listed in Part I, Section D of this manual). 

* 30. WELL DEPTH (N2,8; WATSTORE #28] 
Enter the depth of the finished well, in feet below land 
surface datum. The depth of the well is the greatest depth to 
which the well can be sounded if measurement is not 
practicable. Enter the reported depth at which the well was 
finished. 

* 31. HOLE DEPTH [N2,8; WATSTORE #27] 
Enter the total depth to which the hole was drilled, in feet 
below the land surface datum, even though it may have been 
plugged back in completing the well. For collector or Ranney 
type wells, enter the depth of the central shaft. For 
multiple-well fields (listed as "M" in SITE TYPE field), leave 
the space blank. 

This field should be completed for wells whenever possible. If 
the hole depth is given, all other depths entered on the 
schedule will be compared with it for validity. Precision nay 
be carried to two decimal places. 

* Mandatory if reasonably available, such as from a drillers 
report or other easily available source. 
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* 32. SOURCE OF DEPTH DATA (Al; WATSTORE #29] 
Enter a code to indicate how the depth information of the well 
was obtained. 

A - reported by another government agency. Do not use 'A' 
if the reporting agency is the owner of the well--use 
I 0 I • ,' 

D - from driller's log or report. 
G - from the lead agency or a private geologist or 

consultant. 
L - depth interpreted from geophysical logs by personnel of 

source agency. 
M- memory (owner, operator, driller). 
o - reported by the owner of the well. 
R - reported by person other than the owner, driller, or 

another government agency. 
S - measured by personnel of reporting agency. 
z- other source (explain in remarks). 

33. IN\~NTORY WATER LEVEL [N2,8; WATSTORE #30] 
Enter the water level that is reported on the drillers report, 
in feet below land surface. Precision can be carried to two 
decimal places. If the water level is above land surface, enter 
the water level in feet above land surface preceded by a minus 
sign(-). If the site flows but the head is not known, the 
site is dry, the level cannot be measured, measurement has been 
discontinued, or the well destroyed, leave this space blank and 
see SITE STATUS. 

34. DATE MEASURED (mandatory only if 'inventory water level' or 
'site status• is entered) [AS; WATSTORE #31] 

Enter the date on which the water level entered above was 
measured. Use the following format - MMDDYYYY. If the day or 
month are not known, code the appropriate field with 00. Use 
leading zeros for values of month and day that are less than 
10, and provide all four digits of the year. 

* Mandatory if reasonably available, such as from a drillers 
report or other easily available source. 
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-35. METHOD OF WATER-LEVEL MEASUREHENT [Al: WATSTORE #34] 
Enter the code indicating how the water level was measured. 

A airline measurement 
B analog or graphic recorder 
C calibrated airline measurement 
E estimated 
G pressure-gage measureiOent 
H calibrated pressure-g"-g~ measurement 
L interpreted from geophysical logs 
M ~anoneter measurement 
N nonrecording gage 
R reported, method not known 
S - steel-tape measurement 
T electric-tape measurement 
V calibrated electric-tape measurement 
Z other 

36. SITE STATUS FOR WATER LEVEL [Al; WATSTORE #37] 
Enter the code indicating the status of the site at the time 
the water-level was neasured. 

** If no site status is indi~ated. the reported water-level 
measurement represents ~ s~atic level. 

D 
E 
F 

G 
H 

I 

J 

N 
0 -
p -
R 
s 

T -
v -
w -
X -

z 

the site was dry (~o water level is recorded). 
the site was flowing recently. 
the site was flowing, but the head could not be measured 
(no water level is recorded). 
a nearby site that taps the same aquifer was flowing. 
a nearby site that taps the same aquifer had been 
flowing recently. 
injector site (recharges water being injected into the 
aquifer). 
injector site monitor (a nearby site that taps the same 
aquifer is injecting recharge water). 
neasurement discontinued. 
an obstruction was encountered in the well above the 
water surface (no water level is recorded). 
the site was being pumped. 
the site had been pumped recently. 
a nearby site that taps the same aquifer was being 
pumped. 
a nearby site that taps the same aquifer had been pumped 
recently. 
foreign substance present on the surface of the water. 
well destroyed. 
water level affected by stage in nearby surface-water 
site. 
other conditions that would affect the measured water 
level (explain in remarks). 

37. SOURCE OF WATER-LEVEL 
Enter the code that best 
data. The codes are the 
(SOURCE OF DEPTH DATA). 

DATA [Al; WATSTORE #33] 
indicates source of the water-level 
same as those used for field number 32 
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This record can be repeated as many times as needed and linked 
through the site ID to the SITEFILE. Record numbers are used 
to distinguish between repeats. The first record must contain 
the Ecology identifier as explained below; additional records 
may be used for ID numbers defined by the Lead Agency for 
internal tracking purposes. 

* 38. IDENTIFICATION [A10; WATSTORE #190] 
Enter the name or number by which the site is identified. For 
Ground Water Management Areas the following codes shall be 
used: 

GWMA-86-01 
GWMA-86-02 
GWMA-86-03 
GWMA-86-04 
GY-'MA-86-05 
GWMA-86-06 
GWMA-86-07 
GWMA-86-08 
GWMA-87-09 
GWMA-87-10 
GWMA-87-11 
GWMA-87-12 
GWMA-87-13 
GWMA-87-14 
GWMA-87-15 

contact Ecology for 

Clover-Chambers creek Basin 
Island County 
s. King County 
Vashon\Maury Island 
Gig Harbor 
Kitsap County 
Redmond 
Issaquah 
Clark county 
North Thurston County 
Deer Park Basin 
Lummi Indian Reservation 
Toppenish Creek Basin 
East King County 
Methow River Basin 

any other Ground Water Management Area 

* 39. ASSIGNER (A15; WATSTORE #191] 
Enter 'Ecology' for the assigner. 

III. OWNERS RECORD 

This record can be repeated as many times as needed and linked 
through the site ID to the SITEFILE. Record numbers are used 
to distinguish between repeats. If the site is used, leased, 
or occupied by someone other than the owner, this fact should 
be entered.in the 'REMARKS' data record of the SITEFILE, 
together with the name of the user, lessee, or tenant. 

* 40. DATE OF OWNERSHIP [AS; WATSTORE #159] 
Enter the date (MMDDYYYY) that this owner acquired ownership of 
the well or the earliest date on which this owner was known to 
own the source. If the day or month are not known, enter 00 in 
these spaces. Use leading zeros for month and day values less 
than 10. Specify all four digits of the year. 

* 41. OWNERS NAME [A42; WATSTORE #161] 
Enter the last name of the owner. If known, enter the first 
na~e and middle initial. (Note: Although the form shows 23 
characters for this field, up to 42 may be used.) 
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IV. CONSTRUCTION RECORD 

This record can be re~eated as many ti~es as needed and linked 
through the site ID to the SITEFILE. Record numbers are used 
to distinguish between repeats. The entry number will always 
be 001 unless the well has been deepened or altered in some 
way; contact Ecology for instructions in these cases. 

* 42. DATE OF COMPLETED CONSTRUCTION [AS; IVATSTORE #60) 

Enter the date (~rnDDYYYY) on which the work was completed. If 
the day or month are not known, enter 00 in the spaces. Use 
leading zeros for values of day and mont~ less than 10, and 
specify all four digits for the year. For many sites, this 
date will be the same as the one entered earlier (Date of . 
construction/Completion) however, it must be re-entered here. 

* 4J. NAME OF CONTRACTOR/DRILLER [A12; WATSTORE #6J) 
Enter the name of the individual or company that did the work. 
For company names, use meaningful abbreviations or acronyms if 
needed to fit the space. 

* 44. SOURCE OF CONSTRUC7ION 'JATA LAl; lvATSTORE #64) 
Enter the code that best ind~cates the source of const~Jction 
data, that is, who furnished the data. The codes are the same 
as those used for field nunber 32 (SOURCE OF DEPTH DATA). 

* 45. METHOD OF CONSTRUCTION 
Enter the code indicating 
constructed~ 

[Al; WATSTORE #65) 
the method by which the site was 

A - air-rotary P air percussion 
R - reverse rotary 
T - trenching 

B - bored or augered 
c - cable-tool 
D - dug V - driven 
H - hydraulic rotary 
J - jetted 

W - drive and wash 
Z - other (explain in remarks) 

(A) Air-rotary ~ethod uses a stream of air to cool the 
bit and bri~g the rock cuttings to the surface. 

(B) 

(C) 

A bore'd or augered hole cuts and removes the earth 
materials from t~e hole with an auger. The auger may 
be powered by hand or machinery. 

Cable-tool refers to a ''percussion" or ''churn-drill" 
method whereby a heavy drilling tool is raised and 
lowered with enough force to pulverize the rock. The 
rock debris is commonly removed from the hole with a 
bailer. The California mud-scow method is a special 
variation of the cabletool method. 

* Mandatory if reasonably available, such as from a drillers 
report or other easily available source. 
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(D) 

(H) 

(J) 

(P) 

(R) 

(T) 

(V) 

Dug holes are excavated by hand tools or power-driven 
digging equipment. Caissons, Ranney-type collectors, 
and galleries belong here even though they may have 
laterals that are driven or jetted. 

The hydraulib-rotary well is constructed by rotating 
a length of pipe (drill stem) equipped with a bit 
that cuts or grinds the rocks. Water or drilling mud 
is pumped down the drilling stem. Cuttings are 
carried to the surface in the annular space between 
the drilling stem and the wall of the hole. Note that 
separate categories are provided for air-rotary and 
reverse-rotary. 

Jetted wells are excavated by using high velocity 
streams of water pumped through a pipe having a 
restricted opening or "jetting" nozzle. For some 
types of earth materials a cutting bit is attached to 
the end of the jetting pipe. The material cut or 
washed from the hole is carried to the surface in the 
annular space outside the pipe as by the hydraulic
rotary method. This method is most suitable for 
construction of small-diameter wells in 
unconsolidated material. 

An air-percussion drill is powered by compressed air. 
It uses a rapid percussion effect, coupled with 
rotary action, to drill hard rocks. Compressed air 
also is used to blow the cuttings from the hole. 
Air-percussion drills are generally used in 
conjunction with air-rotary drilling rigs. 

Reverse rotary is similar to the hydraulic rotary 
except that the water or drilling mud flows down the 
annular space between the drilling stem and the wall 
of the hole and the cuttings are pumped out through 
the drill stem. 

Trenching refers to the construction of a sump or 
open pit from which ground water may be pumped. 
Trenching may be done by hand but more commonly power 
equipment, such as a bulldozer, dragline power 
shovel, or a backhoe is used. 

Driven wells are constructed by driving a length of 
pipe, usually of small diameter and generally 
equipped with a sand point, to the desired depth. 
The wells may be driven by hand or with air hammer or 
other power equipment. An essential .feature of a 
driven well is that no earth material is removed as 
the well is constructed. 
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(W) Drive and wash wells are constructed by driving a 
small diameter open-end casing a few feet into the 
earth, then washing out the material from inside the 
casing with a jet of water. The process is repeated 
until the well has penetrated a sufficient depth into 
the aquifer. 

* 46. TYPE OF FINISH [Al; WATSTORE #66] 
Enter the code indicating the finish or the nature of the 
openings that allow water to enter the well. 

c 
F 
G 
H 
0 
p 

porous concrete 
gravel pack wjperforations 
gravel pack wjscreen 
horizontal gallery 
open end 
perforated or slotted 

s screen 
T - sand point 
W - walled 
X - open hole 
Z - other (explain in 

remarks) 

(C) Porous concrete is concrete casing that is pervious 
enough to allow g~ound water to seep into the well. 

(F & G) A gravel pack well is a drilled or dug well that has 
a gravel envelope opposite the part through tvhich 
water enters. Commonly, these wells will be finished 
either with commercial screen or with slotted casing. 

(H) 

(0) 

(P) 

(S) 

(T) 

A horizontal gallery or collector essentially is a 
horizontal type well in which the screen, slotted 
pipe, or gravel-filled trench is horizontal. All 
horizontal wells should be in this class, including 
Ranney collectors and infiltration galleries. 

An open-end well is one that is cased to the bottom 
of the hole so that water can enter the well only 
through the bottom of the hole. 

Perforated or slotted casing is well pipe that has 
had holes punched or slots cut in it to admit water. 
Do not use this designation if the well has a gravel 
J?ack. Use "F" instead. 

Screen refers to commercial well screen manufactured 
for the purpose of admitting water to a well. Common 
types of screen are wire mesh, wrapped trapezoidal 
wire, and shutter screen. Do not use this 
designation if the well also has a gravel pack. Use 
"G" instead. 

A sand point is the screen part of a drive point and 
usually is part of a driven well. 

* Mandatory if reasonably available, such as from a drillers 
report or other easily available source. 
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(W) 

(X) 

A walled or shored well is usually a dug well in 
which the walls have been shored-up with open-jointed 
fieldstone, brick, tile, concrete blocks, wood· 
cribbing, or other material. A few wells of this 
type may have gravel walls, however, they should be 
placed in this category instead of F or G. A dug 
well that is •'mostly open hole but has even a few feet 
of cribbing, corrugated pipe, or other shoring to 
prevent caving, should be in this category. 

An open hole well is one that has a finished open 
hole in the aquifer. A well belongs in this class 
even if the casing does not actually extend to the 
geologic unit or zone from which the water is 
obtained. 

* 47. TYPE OF SEAL [Al; WATSTORE #67] 
Enter the code indicating the material used to seal the well 
against the entry of surface water. 

B - bentonite 
C - clay or cuttings 
G - cement grout 

* 48. BOTTOM OF SEAL [N0,4; WATSTORE #68] 

N - none 
z - other (explain in 

remarks) 

Enter the depth to the bottom of the seal, in feet below land 
surface. 

* 49. METHOD OF DEVELOPMENT [Al; WATSTORE #69] 
Enter the code indicating the method used to develop the well. 

A - pumped with air lift 
B - bailed 
C - "blown" or surged wjcompressed air 
J - washed or jetted 

N - none 
P - pumped 
S - surged with surge 
Z - other (explain in 

remarks) 

* 50. HOURS OF DEVELOPMENT [AJ; WATSTORE #70] 

block 

Enter the number of hours that the well was bailed, pumped, and 
so forth, ~or development. 

* 51. SPECIAL TREATMENT DURING DEVELOPMENT [Al; WATSTORE #71] 
Enter the code indicating any special treatment that was 
applied during development of the well. · 

c - chemical (acid, and so forth) 
D - dry ice 
E explosives 
F - deflocculent 

H - hydrofracturing 
M - mechanical abrasion 
Z - other (explain in 

remarks) 

* Mandatory if reasonably available, such as from a drillers 
report or other easily available source. 
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V. HOLE DIAMETER RECORD 

This record c~n be repeated as nany times as needed and linked 
through the site ID to the SITEFILE. Record numbers are used 
to distinguish betweeri repeats. The entry number will always 
be 001 unless the well has 9een deepened or altered in some 
way; contact Ecology for instructions in these cases. 

* 52. DEPTH TO TOP OF HOLE SEGHENT [N2,8; HATSTORE 1173] 
Enter the depth to the point where this section of hole begins, 
in feet below land surface. The first section of hole always 
begins at depth 0.0 

* 53. DEPTH TO BOTTOM OF HOLE SEGMENT (N2,8; WATSTORE #74] 
Enter the depth to the bottom of the hole segment, in feet. 
below land surface. 

* 54. DIAMETER OF HOLE SEGHENT (N2,8; WATSTORE #75] 
Enter the nominal diameter of the bit used to drill this 
section of the hole or the diameter to which the hole was 
reamed, in inches. 

VI. CASING RECORD 

This record can be repeated as many times as needed and linked 
through the site ID to the SITEFILE. Record numbers are used 
to distinguish between repeats. The entry number will always 
be 001 unless the well has been deepened or altered in some 
way; contact Ecology for instructions in these cases. 

* 55. DEPTH TO TOP OF CASING SEGHENT (N2,8; WATSTORE #77] 
Enter the depth to the top of this section of casing, in feet 
below land surface. If the casing extends above land surface, 
enter the height of the casing above land surface preceded by a 
minus sign{-). 

* 56. DEPTH TO BOTTOM OF CASING SEGHENT (N2,8; WATSTORE i78] 
Enter the depth to the bottom of this section of casing, in 
feet below land surface. 

* 57. DIAMETER OF CASING SEGMENT (N2,5; WATSTORE #79] 
Enter the diameter of this section of casing, in inches. 
decimal places are provided for fraction sizes { 1 1/4 = 

Two 
1. 25) . 

* 58. CASING MATERIAL (A1; WATSTORE #80] 
Enter the code indicating the casing material. 

B - brick 
c - concrete 
D - copper 
G - galvanized iron 
I - wrought iron 
M - other metal 
p - PVC, fiberglass, other plastic 
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* 59. CASING THICKNESS [N3,6; WATSTORE #81] 
Enter the thickness of the casing wall, in inches. Three 
decimal places are provided. 

VII. OPENINGS RECORD 
This record can be repeated as many times as needed and linked 
through the site ID to .the SITEFILE. Record numbers are used 
to distinguish between repeats. The entry number will always 
be 001 unless the well has been deepened or altered in some 
way; contact Ecology for instructions in these cases. 

* 60. DEPTH TO TOP OF SECTION [N2,8; WATSTORE #83] 
Enter the depth to the top of the open section, in feet below 
land surface. 

* 61. DEPTH TO BOTTOM OF SECTION [N2,8; WATSTORE #84] 
Enter the depth to the bottom of the open section, in feet 
below land surface. 

* 62. TYPE OF OPENING [A1; WATSTORE #85] 
Enter the code indicating type of open 
F - fractured rock 
L - louvered or shutter-type screen 
M - mesh screen 
P - perforated, porous, or 

slotted casing 
R - wire-wound screen 

* 63. MATERIAL TYPE (Al; WATSTORE #86] 

section., 
S - screen, type not known 
T - sand point 
W - walled or shored 
X - open hole 
Z - other (explain in 

remarks) 

Enter the code indicating the type of screen material. 
B - brass or bronze P - PVC, fiberglass, or 

other plastic 
c - concrete R - stainless steel 
G - galvanized iron s - steel 
I - wrought iron T - tile 
M - other metal Z - other (explain in 

remarks) 
* 64. DIAMETER OF OPEN SECTION [N2,5; WATSTORE #87] 

Enter the diameter, in inches, of perforated or slotted pipe, 
the diameter of a screen, or the diameter of the hole, if the 
well is finished open-hole. 

* 65. WIDTH OF OPENING [N3,6; WATSTORE #88] 
Enter the short dimension of perforations or slots, or the mesh 
size of screens, in inches. (Note: The form should show three 
digits to the right of the decimal point.) 

* 66. LENGTH OF OPENING [N2,6; WATSTORE #89] 
Enter the long dimension of perforations or slots, in inches. 
This refers to the individual openings in the screen or slotted 
pipe. 

* Mandatory if reasonably available, such as from a drillers 
report or other easily available source. 
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VIII. LIFT RECORD 

This record can be repeated as many times as needed and linked 
through the site ID to the SITEFILE. Record numbers are used 
to distinguish between repeats. The entry number will always 
be 001 unless the well has been deepened or altered in some 
way; contact Ecology for instructions in these cases. 

* 67. TYPE OF LIFT [Al; WATSTORE #43] 
E~ter the code indicating the type of pump or lift. 
codes are: 

A air lift 
B bucket 
c centrifugal pump 
J jet pump 

R 
s 
T -
u 

rotary pump 
submergible pump 
turbine pump 
unknown 

Allowable 

P piston pump z other (explain in.remarks) 

(A) Air lift is a type of lift in which a jet of air 
pumped below the water table causes a stream of mixed 
air and water to issue from the well. 

(B) Bucket include the familiar "rope and bucket", chain 
and bucket lifts, and the small bailer lifted by a rope 
or chain and pulley. 

(C) Centrifugal pumps have rotating impellers in a closed 
chamber that draw the water into the pump. The water 
is then discharged from the pump, common under 
great pressure, by centrifugal force. Such pumps have 
maximum lift of about 25 feet but can force water to 
considerable heights above the pump. 

(J) Jet pumps have two pipes extending from the pump 
into the well. One pipe forces water down the hole 
under pressure while the other pipe discharges water 
that has been forced to the surface by the action of the 
jet. Jet pumps are used principally for small water 
supplies, such as would be used for a suburban home, 
farm, or small commercial establishment. 

(P) Piston pumps include the familiar lift and pitcher 
pumps common in many rural areas. The old 
"reciprocating" pumps and the "deep-well with 
walking-bean jacks" are of the piston type. 

(R) Rotary pumps operate on the principle that 
direct pressure is created by squeezing the water 
between specially designed runners. A relatively high 
vacuum may be created on the intake side so the suction 
lift is comparable to that for centrifugal pumps. 

* Mandatory if reasonably available, such as from a drillers 
report or other easily available source. 
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(S) A submergible pump is a special type of turbine in which 
an electric motor is connected directly to the impellers 
and submerged beneath the water. It can be recognized 
by the presence of insulated electric wire leading into 
the well and the absence of any pump or power unit at 
the surface. 

(T) Turbines are of several types and may be either for a 
deep or shallow well. A series of impellers, placed 
below the surface of the water, are rotated by a 
vertical shaft connected to a power source at the land 
surface. These impellers "pick up" the water and force 
it to the surface through the pump column. such pumps 
are commonly used to lift large amounts of water at high 
pressure. They are used in high capacity wells for 
public, industrial, or irrigation supply. 

(U) Use unknown only if the site is equipped with a 
pump about which other data are available, but the type 
of pump cannot be identified. 

(Z) Other. Place in this category any lifting device 
that does not belong in one of the other categories. 
Examples are: helical rotor, hydraulic ram, and siphon. 

* 68. DATE RECORDED [AS; WATSTORE #38] 
Enter the date (MMDDYYYY) on which the lift data were 
collected. If the day or month are not known, enter 00 in 
the spaces. Use leading zeros for month or day less than 10 
and specify all four digits for the year. 

* 69. INTAKE DEPTH [NO,S; WATSTORE #44] 
Enter the depth to the bottom of the pump bowls or intake, in 
feet below land surface. The value desired for this entry is 
the maximum distance the water level can be drawn down before 
the pump breaks suction. 

* 70. TYPE OF POWER [A1; WATSTORE #45] 
Enter the code indicating the type of power used to power the 
pump. The codes and their meanings are: 

., 
D - diesel engine 
E - electric motor 
G - gasoline engine 
H - hand 

L - LP gas (propane or butane engine) 
N natural-gas engine 
w - windmill 
Z other (explain in remarks) 

* 71. HORSEPOWER RATING [N2,7; WATSTORE #46] 
Enter the horsepower rating of the primary power source. TWo 
decimal places are provided for small motors. 

* Mandatory if reasonably available, such as from a drillers 
report or other easily available source. 
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IX. OTHER-DATA-AVAILABLE RECORD 

This record can be repeated as many times as needed and linked 
through the site ID to the SITEFILE. Record numbers are used 
to distinguish between repeats. The 'other data' record is 
used to indicate the availability of additional data pertinent 
to the site. 

* 72. OTHER DATA TYPE (AlO; WATSTORE i181) 
Describe the type of data that are available for the site, such 
as pump tests. Use meaningful abbreviations if needed. 

* 73. OTHER DATA LOCATION (A1; WATSTORE #182] 
Enter the code that identifies the location of the data. 

c - cooperator's office R - reporting agency office 
D - district office (USGS only) z - other (explain in remarks) 

* 74. FORMAT (Al; WATSTORE #261] 
Enter the code describing the form in which the data are 
stored. 

F - files (raw data) 
M - machine readable 
p - published (report or basic-data release) 
z - other (explain in remarks) 

X. GEOPHYSICAL-LOGS RECORD 

This record can be repeated as many times as needed and linked 
through the site ID to the SITEFILE. Record numbers are used 
to distinguish between repeats. 

This record is used to enter information about types of 
geophysical or other logs available for the site. 

* 75. TYPE OF LOG (A1; WATSTORE #199] 
Enter the code that best describes the log type. 

A - drilling time M - microlog 
B - casing collar N - neutron 
c - caliper 0 - microlateral log 
D - drillers p - photographic 
E - electric' Q - radioactive-tracer 
F - fluid-conductivity s - sonic 
G - geologists or sample T - temperature 
H - magnetic u - gamma-gamma 
I - induction v - fluid velocity 
J - gamma ray X - core 
K - dipmeter survey z - other (explain 
L - lateral log remarks) 

* Mandatory if reasonably available, such as from a drillers 
report or other easily available source. 
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* 76. BEGINNING DEPTH [N2,B; WATSTORE #200) 
Enter the depth to the top of the logged interval in feet below 
land surface. 

* 77. ENDING DEPTH [N2,B; WATSTORE #201] 
Enter the depth to the bottom of the logged interval, in feet 
below land surface. ,' 

* 78. SOURCE OF DATA [Al; WATSTORE #202) 
Enter the code that indicates who provided the information. 
The codes are the same as those used for field number 32 
(SOURCE OF DEPTH DATA). 

XI. NETWORKS RECORD 

This record can be repeated as many times as needed and linked 
through the site ID to the SITEFILE. Record numbers are used 
to distinguish between repeats. The network record indicates 
the availability of the site as an established data collection 
station for water-quality, water- levels, or withdrawal data. 
If there are periods of signifi- cant interruption in the 
measurements or if the frequency of measurement changes, 
multiple entries may be reported to reflect the variations. 

79. TYPE OF NETWORK [A2; WATSTORE #706) 
Enter the code for the type of network. 

'QW' Water quality network station 
'WL' Water levels network station 
'WD' Pumpage or withdrawals network station 

80. BEGINNING YEAR [A4; WATSTORE #115) 
Enter 4 digits for the year in which the data collection began. 

81. ENDING YEAR [A4; WATSTORE #116) 
Enter the year in which the data collection was ended at the 
site. Use 4 digits. If the site is currently monitored, leave 
this field blank. 

82. TYPE OF ANALYSES [Al; WATSTORE #120] 
Enter the code that indicates the type of water-quality data 
generally cOllected at the site. 

A - physical properties I - common ionsjtrace elements 
B - common ions J - sanitary analysis and common ions 
c - trace elements K - pesticides and nutrients 
D- pesticides L - trace elements, pesticides, 

and nutrients 
E - nutrients M - all or most of the above 
F sanitary analysis N - common ions, trace elements 

(organisms) and radioactive 
G pesticides and common ions P - common, trace, and physical 
H nutrients and common ions Z - other (explain in remarks) 

* Mandatory if reasonably available, such as from a drillers 
report or other easily available source. 
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83. SOURCE AGENCY [AS; WATSTORE #117] 
Enter the code identifying the principal agency responsible for 
c9llection of data. This field is mandatory only if necessary 
to uniquely identify the data collection network of more ~han 
one agency. Source Agency codes are listed in Part I, Section 
E of this manual). 

84. FREQUENCY OF COLLECTION [Al; WATSTORE #118] 
Enter the code indicating frequency with which data are 
collected at the site. The codes and their meanings are: 

A - ·annually Q - quarterly 
B - bimonthly (every 2 months) s - semiannually 
c - continuously (recorder) w - weekly 
0 daily z - other (explain 

remarks) 
F semimonthly (twice a month) 2 - biannually 
I intermittently 3 - every 3 years 
M monthly 4 - every 4 years 
0 one time only s - every S years 

X - every 10 years 

8S. METHOD OF COLLECTION (Al; WATSTORE #133] 

in 

Enter the code indicating the ~ethod by which water withdrawal 
data are collected at the site. 

C - calculated from power-consumption records 
E estimated 
M - metered 
U - unknown 
z - other (explain in remarks) 

86. ANALYZING AGENCY [AS; WATSTORE #307] 
Enter up to S characters to indicate which agency performed the 
analyses on the water-quality data collected for this site. 

87. PRIMARY NETWORK SITE [Al; WATSTORE #2S7] 
Enter the code to indicate the network designation. This .field 
is mandatory only if required to uniquely identify more than 
one data collection network for a single collection agency. 
Following are the codes and their meanings: 

1 - national 
2 - district 

3 - project 
4 - cooperator 

88. SECONDARY NETWORK SITE [Al; WATSTORE #708] 
This component allows for more than one entry for network 
designation. Use the codes as defined under field number 87 
(PRIMARY NETWORK SITE). 
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XII. HELL FIELDS RECORD 

This record can be repeated as many times as needed and linked 
through the site ID to the SITEFILE. Record numbers are used 
to distinguish between repeats. 

89. NUMBER WELLS IN GROUP [A3; WATSTORE #204] 
Enter the number of wells that make up this well group. 

90. DEPTH OF DEEPEST WELL [N0,3; WATSTORE #205] 
Enter the depth of the deepest well in the group, in feet below 
land surface. 

91. DEPTH OF SHALLOWEST WELL [N0,3; WATSTORE #206] 
Enter the depth of the shallowest well in the group, ln feet 
below land surface. 

92. METHOD WELLS CONSTRUCTED (Al; WATSTORE #207] 
Enter the code indicating the method by which the wells were 
constructed. 

D - drilled 
J jetted 
V - driven 

W - drive-wash 
Z other 

93. SIZE OF WELL FIELD [N0,7; WATSTORE #262] 
Enter the mean diameter of the well field, in feet; that is the 
diameter of a circle that will enclose the well group. 

XIV. WATER-LEVEL RECORD 

This record can be repeated as many times as needed- and linked 
through the site ID to the SITEFILE. Record numbers are used 
to distinguish between repeats. 

The 'water level' record is used to enter water-level data for 
ground-water sites. 

* 94. DATE MEASURED (AS; WATSTORE #235] 
Enter the d.ate (MMDDYYYY) on which the water level was 
measured. If the day or month are unknown, show them as 00. 
Use leading zeros for values of month and day that are less 
than 10, and specify all four digits for year. 

NOTE: Date is a control field, therefore, two entries with the 
same date and time will not be accepted. Furthermore, if the 
date is known to the year only, one entry only for that year 
may be specified. NOTE: The year is used as a secondary key. 

* 95. TIME OF MEASUREMENT [A4; WATSTORE #709] 
Enter the time of day, when known, using the 24-hour clock. 

* Mandatory if reasonably available, such as from a drillers 
report or other easily available source. 

r-c-28 



* 96. WATER LEVEL (N2,7; WATSTORE #237] 
Enter the water level at the site, in feet below land surface. 
Precision can be carried to two decimal places. If the water 
level is above land surface, precede the value with a minus 
sign(-). If the site flows but the head is not known, the 
site is dry, the level cannot be measured, measurement has been 
discontinued, or the hell was destroyed, leave this field blank 
and record the appropriate code under STATUS. 

* 97. STATUS [Al; WATSTORE #238] 
Enter the code indicating the status of the site at the time 
the water-level was measured. If no site status is indicated, 
the reported water-level measurement represents a static level. 

D the site was dry (no water level is recorded).· 
E the site was flowing recently. 
F the site was flowing, but the head could not be measured 

(no water level is recorded). 
G a nearby site that taps the same aquifer was flowing. 
H - a nearby site that taps the same aquifer had been 

flowing recently. 
I injector site (recharges water being injected into the 

aquifer). 
J injector site monltoc (a nearby site that taps the same 

aquifer is injecting recharge water). 
N measurement discontinued. 
o an obstruction was encountered in the well above the 

water surface (no water level is recorded). 
P the site was being pumped. 
R - the site had been pumped recently. 
S a nearby site that taps the same aquifer was being 

pumped. 
T a nearby site that taps the same aquifer had been pumped 

recently. 
V - foreign substance present on the surface of the water. 
W well destroyed. 
X - water level affected by stage in nearby surface-water 

site. 
Z - other conditions that would ~ffect the measured water 

level (explain in remarks). 

* 98. METHOD OF MEASUREMENT (Al; WATSTORE #239] 
Enter the code indicating how the water level was measured. 

A - airline measurement 
B analog or graphic recorder 
c - calibrated airline measurement 
E estimated 
G 
H 

pressure-gage measurement 
calibrated pressure-gage measurement 

* Mandatory if reasonably available, such as from a drillers 
report or other easily available source. 

L - interpreted from geophysical logs 
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M - manometer measurement 
N - nonrecording gage 
R - reported, method not known 
s - steel-tape measurement 
T - electric-tape measurement 
V - calibrated electric-tape measurement 
Z - other / 

* 99. WATER LEVEL ACCURACY [A1; WATSTORE #276] 
The accuracy of the water level can be coded as an aid to 
proper table formatting. 

0 Water level accuracy to nearest foot 
1 water level accuracy to nearest tenth of a foot 
2 water level accuracy to nearest hundredth of. a foot 

XIII. MEASURING-POINT RECORD 

This record can be repeated as many times as needed and linked 
through the site ID to the SITEFILE. Record numbers are used 
to distinguish between repeats. 

* 100. BEGINNING DATE [AS; WATSTORE #321] 
Enter the date on which the measuring point was established 
using the following format - MMDDYYYY. If the day or month are 
unknown, show them as 00. Use leading zeros for values of 
month and day that are less than 10, and specify all 4 digits 
for year. NOTE: Date is a control field, therefore two 
entries with the same date will not be accepted. 

* 101. ENDING DATE [AS; WATSTORE #322] 
If this measuring point is no longer used, enter the date on 
which it was last used as a measuring point using the following 
format - MMDDYYYY. A new occurrence of the measuring point 
data should be used for the new measuring point. In this way, a 
history of measuring point data corresponding to each water 
level can be maintained. 

* 102.· HEIGHT OF MEASURING POINT [N2,6; WATSTORE #323] 
For observation wells or other wells where repeated 
measurements are made, enter the height of the measuring point 
above or below land surface datum. Values for measuring points 
above land surface should be preceded by a minus sign(-). 

103. MEASURING POINT REMARK [AlOO; WATSTORE #324] 
A detailed description of the measuring point may be entered 
here. Up to 94 characters of remarks are allowed. 

* Mandatory if reasonably available, such as from a drillers 
report or other easily available source. 
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Section D - Aquifer Codes 

note: left justify the aquifer source code in field number 29~ 
OOOHKNS 
OOOLCHR 
OOOMNSR 
OOOMTHW 
OOONWKM 
OOOORCS 
OOOPSSN 
OOOSPCK 
OOOTLBK 
lOOGVWWO 
llOALVM 
llOBSLT 
llOCLVM 
llODGHD 
llODRML 
llODUNE 
llOGCPK 
llOGRCK 
llOMBKR 
llOMNRR 
llOMSHS 
lllALVM 
lllCLWD 
lllDUNE 
lllELCR 
lllOSCL 
112ADML 
112ALVM 
112ARLG 
112BRNG 
112CLVS 
112CRSN 
112CWCH 
112EPRC 
112EVCK 
112EVRS 
112FLVC 
112GALE 
112GLCV 
112KTSP 
112LCSR 
112LGHL 
112LLCK 
112LWTN 
112MDLD 
112MNRR 
112MRIN 
112MRVL 
112NPLM 
1120KNG 
1120RNG 

HAWKINS FORMATION 
LEECHER METAMORPHICS 
MOUNT STUART GRANODIORITE 
METHOW GNEISS 
NEWAUKUM SERIES' 
ORCAS GROUP 
PESHASTIN FORMATION 
SHEEP CREEK CONGLOMERATE 
TURTLEBACK COMPLEX 
GRAVEL OF WALLA WALLA,OLDER 
QUATERNARY ALLUVIUM 
BASALT 
COLLUVIUM 
DOGS HEAD ANDESITES 
DRUMHELLER SILTS 
DUNE SAND 
GLACIER PEAK VOLCANICS 
GOAT ROCK PYROCLASTIC DEPOSITS 
MOUNT BAKER LAVA 
MOUNT RAINIER LAVAS 
MOUNT ST HELENS LAVAS 
HOLOCENE ALLUVIUM 
COLWOOD FORMATION 
DUNE SAND 
ELECTRON MUDFLOW 
OSCEOLA MUDFLOW 
ADMIRALTY DRIFT OR CLAY 
ALLUVIUM 
ARLINGTON GRAVEL MEMBER OF VASHON DRIFT 
BORING LAVA 
COLVOS SAND 
CARSON LAVA 
COWICHE GRAVEL 
ESPERANCE SAND MEMBER OF VASHON DRIFT 
EVANS CREEK DRIFT OF FRASER GLACIATION 
EVERSON INTERSTADE OF FRASER GLACIATION 
FLUVIOLACUSTRINE DEPOSITS 
GALE SAND 
GLACIO-FLUVIATILE 
KITSAP FORMATION 
LACUSTRINE DEPOSITS 
LOGAN HILL FORMATION 
LILY CREEK FORMATION 
LA\ITON CLAY MEMBER OF VASHON DRIFT 
MIDLAND SAND 
MOUNT RAINIER VOLCANICS 
!".ARDlE DEPOSITS 
MARYSVILLE SAND MEMBER OF VASHON DRIFT 
NESPELEM SILT 
OKAllOGAN TILL 
ORTING DRIFT OR GLACIATION 
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112PCCK 
112PLLP 
112PLUS 
112QUTS 
112RGLD 
ll:!SCSD 
112SKKM 
112SLCM 
112SLGM 
112SSPG 
112STCK 
112STSP 
112SUMS 
112TCHT 
112TFLS 
112THLH 
112TILL 
112TRHL 
112TRRC 
112TTON 
112VSHN 
112WGHL 
112WHLK 
112WLLP 
120CAMS 
120CDRL 
120CLDP 
l.20KRGR 
120PLLK 
120PLMR 
120RSLD 
120SDCK 
120SPRD 
120TIGR 
120TSSR 
120UDRD 
121BVRL 
121ELPM 
121HARO 
121HOKO 
121HWSN 
12L'!NSN 
121QLLT 
121QNLT 
121RFRV 
121SELH 
121SGLF 
121SLBT 
121SMMT 
121SNPS 
121SQLM 
121TRDL 

Aquifer Codes (Can't.) 

PILCHUCK CLAY MEMBER OF VASHON DRIFT 
PUYALLUP FORMATION OR INTERGLACIATION 
PALOUSE FORI1ATION 
QUEETS BEDS 
RINGOLD FORMATION 
SCASL"JID FLOOD·'DEPOSITS 
SKOKOMISH GRAVEL 
STEILACOOM GRAVEL 
STILLAGUAMISH SAND MEMBER OF VASHON DRIFT 
SAL~ON SPRINGS DRIFT 
STUCK DRIFT 
SATSOP FO~~TION 
SUK~S DRIFT OF FRASER GLACIATION 
TOUCHET BEDS 
TIFLIS MEMBER OF WAHLUKE FORMATION 
TAHOLAH FORIIATION 
TILL 
TROUT HILL LAVA FLOWS 
TERRACE DEPOSITS 
TIETON ANDESI'l'E 
VASHON DRIFT OF FRASER GLACIATION 
WI~;GAl'E HILL DRIFT 
WAELUKE FORHATION 
WI!.LAPA CLAYS 
CA:~l\.S BASALT 
CATHEDRAL GRANITE 
CL~UDY PASS DIORITE 
KRUGER ALKALINE SYENITES 
FF-~LEN LAKE VOLCANICS 
PAL"!ER VOLCANICS 
ROSSLAND GROUP 
SOLEDUCK FORMATION 
SHEPPARD GRANITE 
TIGER FORMATION 
T\'liN SISTERS DUNITE 
UN;:;ERIVOOL> LAVA 
BE-v"C:RLY 11EMBER OF ELLEi'l:SBURG FORI1ATION 
ELEPHANT MOUNTAIN FLOW 
HARO FOR!"!ATION 
HOKO FORMATION 
HOWSON Al'WESITE 
MONTESANO FORMATION 
QUILLAYUTE FORMATION 
QUINAULT FORMATION 
RAFT RIVER FORMATION 
SELAH TUFF MEMBER OF ELLENSBURG FORMATION 
SUGARLOAF ANDESITE 
SEL~ BUTTE FLOW 
StnlliiT CONGLOMERATE 
SNIPES CONGLOMERATES 
SNOQUALMIE GRANODIORITE 
TROUTDALE FORMATION 
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121UDDM 
122BRNP 
122CBRV 
122CLLM 
122DGLC 
122EGCK 
122ELBG 
122EMCL 
122FFPK 
122FSPG 

122GDRD 

122HMBF 
122HOH 
122WWRD 
122IMNH 
122LATH 
122LCCK 
122LKVG 
1221-:BTN 
122HSHL 
1220CDP 
122PCGG 
122PDOV 
122PRPD 

122QNCY 
122ROZA 
122RSRP 
122SDL."'! 

12 2SEL."l 
122SKMH 
122SLVS 
122SQCK 

122SVRG 
122TNUM 
122VNTG 
122WIDX 
122WNPM 

122YKII1 
12JBLKL 
l. 2 3 G:t\.0!·: 
l23GRRC 
~ .... -................. .. 
~.4 .)-"1.J""""·· 

12 3L"1CL 
123}~SN 

1230PCS 
12JPRTR 

Aquifer Codes (Con•t.) 

UNDERWOOD MOUNTAIN LAVA 
BROWNS POINT FORMATION 
COLUMBIA RIVER BASALT GROUP 
CLALLAM FORMATION 
DOUGLAS CANYON FORMATION 
EAGLE CREEK FORMATION 
ELLENSBURG FORMATION 
ENUMCLAW VOLCANIC SERIES 
FIFES PEAK FORMATION 
FRENCHYJili SPRINGS MEMBER OF YAKIMA BASALT OF COLUMBIA RIVER 
GROUP 
GRAND RONDE BSLT OF YAKIMA BSLT SUBGROUP OF COLUMBIA RIVER 
BSLT GROUP 
HAMMER BLUFF FORMATION 
HOH FORMATION 
HOWARD ARKOSE 
H!HAHA BASALT OF COLUMBIA RIVER BASALT GROUP 
LATAH FORMATION 
LINCOLN CREEK FORMATION 
LAKE VANTAGE LAVAS 
MABTON MEMBER (INFORMAL USAGE) OF ELLENSBURG FORMATION 
MASHEL FORMATION 
ORCHARD POINT CONGLOMERATE OF BLAKELEY FORMATION 
PICTURE GORGE BASALT OF COLUMBIA RIVER GROUP 
PEND OREILLE VALLEY ANDESITE 
PRIEST RAPIDS ~l:E~IBER OF YAKIMA BASALT OF COLUMBIA RIVER 
GROUP 
QUINCY DIATOMITE BED OF PRIEST RAPIDS MBR OF YAKIMA BASALT 
ROZA MEMBER OF YAKIMA BASALT OF COLUMBIA RIVER GROUP 
RESTORATION POINT MEMBER OF BLAKELEY FOR¥ATION 
SADDLE MNT BASALT OF YAKIMA, SUBGROUP OF COLUMBIA RIVER 
BJ..SALT GROUP 
SELAH MEMBER (INFORMAL USAGE) OF ELLENSBURG FORMATION 
SKA¥.ANIA VOLCANIC SERIES 
SILVER STAR GRANODIORITE 
SQUAW CREEK DIATOMITE BED OF FRENCHMAN SPRINGS MBR OF YAKI}~ 
BASALT 
STEVES RIDGE FORMATION 
TANEUM ANDESITE 
VANTAGE MEMBER OF ELLENSBURG FORMATION 
WEST INDEX ANDESITIC SERIES 
WANAPUM BASALT OF YAKIMA BASALT SUBGROUP OF COLUMBIA RIV. 
BASALT GROUP 
YAKIMA BASALT SUBGROUP OF COLUMBIA RIVER BASALT GROUP 
BLAKELEY FORMATION 
GERO!-iE VOLCANICS 
GRIES RANCH FORMATION 
KLOI;L>IKE MOUNTAIN FOR11ATION 
LINCOL~ FORMATION 
MARROWSTONE SHALE 
OHhNAPECOSH FOffi1ATION 
PORTER SHALE 
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I 123PUGT 

123QMPR 

I 
123RNTN 
123RSRP 
123SKCK 
123STTL 

I 123TKWL 
123TMTB 
123TNSD 

I 123TRVR 
123TUTL 
123WI<KM 
124BLGM 

I .124BNDR 
124BYNE 
124CBRV 

I 124CCKN 
124CHLS 
124CLTZ 

I 
124CRBD 
124CRSC 
124EVCK 

I 
124FRFX 
124FRKL 
124FRKLS 

~. 
124GUYE 

I 124KBHL 
124KCSS 
124KMMR 

I 
124KMMRF 
124LYRE 
124MCIS 

I 
124MCSN 
124MLMN 
124MNSS 
124NCHS 

I 124NRCF 
124NTPC 
1240BCK 

I 1240LQU 
1240QCK 
124PELL 

I' 
124PPNC 
124PUYR 
124RGRV 
124RSLN 

I 124SCCK 
124SKKK 
124SLCK 

I 124SNPL 
124SPKN 
124SPRR 

I 
I 

Aquifer Codes (Can't.) 

PUGET GROUP 
QUIMPER SANDSTONE 
RENTON FORMATION OF PUGET GROUP 
RESTORATION ?OINT HORIZON 
SKATE CREEK T~.~IC BRECCIA 
SEATTLE FCP..::· ."2JN 
TUKWILA FOR'·' .. ~ON OF PUGET GROUP 
TOM THUMB Tt ~EMBER OF KLONDIKE MOUNTAIN FORMATION 
TOWNSEND SHt 
TWIN RIVER F: :: ':.'\TION 
TOUTLE FORMA'.:': 7JN 
WAHKIAKUM FO::U·!...\TION 
BELLINGHA!1 BEDS 
BOUNDARY SHALE 
BAYNE SERIES 
CARBON RIVER COAL SERIES 
CHUCKANUT FORM..\TION 
CHEHALIS S&~DSTONE 
COWLITZ FORH.\TION 
CARBONADO FOR!'ATION OF PUGET GROUP 
CRESCENT fOFJ.I:.-z"Imi 
EVANS CREEK CCAL SERIES 
FAIRFAX COAL B=:A..~H!G ROCKS 
FR&'l'KLIN SANDSTONE 
FR&'l'KLIN SERIES 
GUYE FORI-f.ATION 
KNOB HILL ANDESTIE 
KACHESS RHYOLITE 
KUMMER SERIES 
KU"Ml-!ER FORMATION 
LYRE FORH.ATION 
MC INTOSH FO&~TION 
METCHOSIN VOLC;NIC SERIES 
MEL.'10NT COAL BEARING ROCKS 
~.ANASTASH FO&~.ATION 

NACHES FO~-~TION 
NORTHC:aAFT &OF.}!ATION OF PUGET GROUP 
N.a.TAPOC FOID1.a.TION 
OBRIEN CREEK FORMATION 
OLEQUA FOID!Ari0N 
OLEQUA CREEK MEMBER OF COWLITZ FORMATION 
PE ELL VOLCANICS MEMBER OF COWLITZ FORMATION 
PIPESTONE CA.'l'YON FORMATION 
PUYER FOR.'L\TION 
P.AGING RIVER FOR!1ATION 
ROSLYN FORNATiiJN 
SCATTER CREEK RHYODACITE OR FORMATION 
SKOOKUMCHUCK FORMATION 
STILLWATER CREEK MEMBER OF COWLITZ FORMATION 
SANPOIL VOLCANICS 
SPIKETON FORMATION OF PUGET GROUP 
SOUTH PRAIRIE F0~'1ATION 

I-D-4 



124SUMS 
124SWUK 
124TGRM 
124TNWY 
124WLKS 
125EGLE 
125ESTN 
200JUMB 
200KRGM 
2000SYS 
2001\SKM 
210BGCL 
210CLEM 
210LCRV 
210LNLK 
210VGRG 
211MGPK 
211WNRP 
217PSTN 
217SPDN 
220EGCF 
220INDX 
220NWBY 
220RMML 
220TYE 
221CHLN 
221MTOR 
221SKSN 
230COVD 
230FDLG 
230VNTR 
230VNTR 
300CLGS 
300DRLK 
300EGL."1 
300FCRK 
300LDPN 
300SNJN 
310GRFL 
320CHPKB 
320CHPKS 
320GNPK 
320HZMN 
320KRGR 
330CLVL 
331CHLH 
350SVNS 
360L!JBR 
36011LNY 
370BCKK 
370ENDR 
370CDCK 

Aquifer Codes (Con•t.) 

SUMAS SHALE IN CHUCKANUT FORMATION 
SWAUK FORMATION 
TIGER MOUNTAIN FORMATION OF PUGET GROUP 
TEANAWAY BASALT 
WILKESON COAL SERIES 
EAGLE GREENSCHIST 
EASTON SCHIST 
JUMBO VOLCANICS 
KRUGER MOUNTAIN MALIGNITE 
OSOYOOS GRANODIORITE 
WHISKEY MOUNTAIN GRANODIORITE 
BOGACHIEL FORMATION 
CLE ELUM FORMATION 
LEECH RIVER GROUP 
LOON LAKE GRANITE 
VIRGINIAN RIDGE FORMATION 
MIDNIGHT PEAK FORMATION 
WINTHROP SANDSTONE 
PASAYTEN FORMATION 
SPIEDEN FORMATION 
EAGLE CLIFF PORPHYRITE 
INDEX GRANODIORITE 
NEWBY FORMATION 
REMMEL GRANODIORITE 
TYE GRANITE 
CHELAN GRANODIORITE 
METEOR GRANODIORITE 
SHUKSAN FORMATION 
COVADA GROUP 
FIDALGO FORMATION 
VENTURA FORMATION 
VENTURA FORMATION 
CLUGSTON LIMESTONE 
DEER LAKE ARGILLITE 
EAGLE MOUNTAIN QUARTZITE 
FISH CREEK ARGILLITE 
LEAD POINT ARGILLITE 
SAN JUAN SERIES 
GRANITE FALLS LIMESTONE 
CHOPAKA BASIC INTRUSIVES 
CHOPAKA SCHIST 
GUNN PEAK FORMATION 
HOZOMEEN SERIES 
KRUGER SCHIST 
COLVILLE QUARTZITE 
CHEH'EIJI.H ARGILLITE 
STEVENS SERIES 
LEDBETTER SLATE 
MALONEY METAMORPHIC SERIES 
BUCKSKIN SCHIST 
BOUNDARY ARGILLITE 
CEDAR CREEK ARGILLITE 
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Aquifer Codes (Can't.) 

370CHKM CHIWAUKUM SCHIST 
370DPLK DEEP LAK~ ARGILLITE 
370FRNW FERNOW GNEISS 
370GYPS GYPSY QUARTZITE 
370REVS REEVES LIMESTONE MEMBER OF MAITLEN PHYLLITE 
370SWKN SWAKANE BIOTITE GNEISS 
37QTONG TONGA FORMATION 
374MSSN MISSION ARGILLITE 
374MTLN METALINE LIMESTONE OR FORMATION 
374NRPR NORTHPORT LIMESTONE 
374RBCK REPUBLICAN CREEK LIMESTONE 
374RDTP RED TOP LIMESTONE 
377ADDY ADDY QUARTZITE 
377MTLN MAITLEN PHYLLITE 
3770DDM OLD DOMINION LIMESTONE 
400BDLK BEAD LAKE FORMATION 
400BFHP BUFFALO HUMP FORMATION OF DEER TRAIL GROUP 
400DRTL DEER TRAIL GROUP 
400EDNA EDNA DOLOMITE OF DEER TRAIL GROUP 
400HCKB HUCKLEBERRY FO~~TION 
400LEOL LEOLA VOLCANICS 
400MCHL HC HALE SLATE OF DEER TRAIL GROUP 
400MNHL MOON HILL QUARTZI'IE MEMBER OF SKOOKUM FORM.l\.TION 
400MRDG MARTIN RIDGE SCHIST 
400MRSL MARSHALL DIORITE 
400NONM NO NMU: ARGILLITE 
400NPRT NEWPORT GROUP 
4000RNT ORIENT GNEISS 
400RBBN - RIBBON GNEISS 
400SDRF SHEDROOF CONGLOMERATE 
400SKKM SKOOKUM FORMATION 
400SSGR STENSGAR DOLOMITE OF DEER TRAIL GROUP 
400TOGO TOGO FORMATION OF DEER TRAIL GROUP 

I- 0-6 
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USGS 
WAOOl 
V7A002 
V7A003 
WACO~ 

WAOOS 
WA006 
WA007 
WA008 
V7A009 
WAOlO 
WAOll 
~vA012 

WA013 
WA014 
WA015 
WA016 
WA017 
WA018 
WA019 
WA020 
WA021 
~lA022 

WA024 
WA025 
WA026 
I\A027 
v11>.o2a 
WA029 
1·1A03 0 
WA031 
WA032 
WA033 
WA034 
WA035 
WA036 
USAF 
USAHS 
USAPA 
USARS 
USBIA 
USB~·: 

USBPA 
USBR 
useE 
US CEQ 

Section E - Source Agency Codes 

GEOLOGICAL SURVEY 
WASH DEPARTMENT OF ECOLOGY, WA 
PUBLIC UTILITY DIST N0.1, SKAGIT COUNTY, WA 
CHELAN COUNTY PUBLIC UTILITY DISTRICT N0.1 WA 
WASHINGTON UNIV-FISHERIES RES INST, WA 
ENVIRONl1ENTAL ENG, WASHINGTON STATE UNIV, WA 
DEPARTHENT OF ZOOLOGY, UNIV OF WASHINGTON, WA 
CITY OF BREMERTON WATER DEPARTMENT, WA 
CITY OF EVERETT DEPARTMENT OF WATER, WA 
WATER QUALITY DIV, SEATTLE WATER DEPARTMENT, WA 
DEPT OF PUBLIC UTILITIES, CITY OF TACOMA, WA 
MUNICIPALITY OF METROPOLITAN SEATTLE, WA 
DEPARTMENT OF PUBLIC WORKS, KING COUNTY, WA 
WASHINGTON WATER POWER COMPANY, WA 
DOUGLAS COUNTY PUBLIC UTILITIES DISTRI.CT, WA 
PUBLIC UTILITIES DISTRICT OF GRANT COuNTY, WA 
PUGET SOUND POWER & LIGHT COMPANY, WA 
DEPARTMENT OF LIGHTING, CITY OF SEATTLE, WA 
WASHINGTON STATE DEPARTMENT OF FISHERIES, WA 
WASHINGTON STATE DEPT OF NAT RES. AERIAL PHOTOG, 
WATER RESEARCH CENTER, WASH STATE UNIV, WA 
ALBROOK LABORATORY, WASHINGTON STATE UNIV, WA 
GEOHYDROLOGY SECTION, WASHINGTON STATE UNIV, WA 
WEYERHAEUSER COMPANY, WA 
WALKER & ASSOCIATES, INC, WA 
WASH STATE DEPT OF TRANS-PHOTOGRAMMETRY BR, WA 
BURLINGTON NORTHERN, WA 
CLARK COUNTY MAP SERVICE, WA 
SNOHOMISH COUNTY, WA 
CITY OF BELLEVUE, SURVEY DEPT, WA 
HANFORD ENGINEERING DEVELOPMENT LABORATORY, WA 
BATTELLE PACIFIC NORTHWEST LAB, WA 
EVERGREEN STATE COLLEGE, WA 
WASH STATE UNIV. DEPT OF CIVIL ENG, WA 
S.J. GROVES & SONS COMPANY, WA 
NORTHWEST AIR PHOTOS, WA 
AIR FORCE 
ARMY HEALTH SERVICES 
ALASKA POWER ADMINISTRATION 
AGRICULTURAL RESEARCH SERVICE 
BUREAU OF INDIAN AFFAIRS 
BUREAU OF LAHD MANAGEl-ffiNT 
BUREAL' OF MINES 
BONNEVILLE POWER ADMINISTRATION 
\<lATER AND POWER RESOURCES SERVICES 
CORPS OF ENGINEERS 
COUNCIL ON ENVIRONMENTAL QUALITY 
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USDA 

I US DOE 
USEDS 
US EPA 

I 
USERL 
USESS 
USFEC 

I 
USFEM 
US FHA 
USFS 
USFWS 

I US GPO 
US HEW 
USHUD 

I 
USIBW 
USMA 
USMC 

.I 
USMFS 
USN 
USNFE 
USNOA 

I USNOS 
USNPS 
US NRC 

I 
USNTS 
USNWS 
USOSM 

I 
USPCC 
USRDC 
usscs 
USSPA 

I USSWP 
US TVA 
USWRC 

I 
I 
I 
I 
I 
I 

Section E - Source Agency codes (Can't.) 

FRUIT PROT 1UI.D PRODCCTiotl RESE LAB 
DEPARTMENT OF ENERGY 
ENVIRONMENTAL DATA AND INFORMATION SERVICE 
ENVIRONMENTAL PROTECTION AGENCY 
ENVIRONMENTAL RESEARCH LABORATORIES 
NATIONAL ENVIRONMENTAL SATELLITE SERVICE 
FEDERAL ENERGY REGULATORY COMMISSION 
FEDERAL EMERGENCY MANAGEMENT 
FEDERAL HIGHWAY ADMINISTRATION 
FOREST SERVICE 
FISH AND WILDLIFE SERVICE 
GOVERNMENT PRINTING OFFICE 
DEPT OF HEALTH, EDUCATION AND WELFARE 
DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 
INTERNATIONAL BOUND~~y AND WATER COMMISSION 
AR.~Y MILITA.~Y ACADEMY, SCIENCES RESE LAB, NY 
MARINE CORPS 
NATIONAL MARINE FISHERIES SERVICE 
NAVY DEPARTMEl'IT 
NAVAL FACILITIES ENGINEERING COMMAND 
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 
NATIONAL OCEAN SURVEY 
NATIONAL PARK SERVICE 
NUCLEAR REGULATORY COMMISSION 
NATIONAL TECHNICAL INFORMATION SERVICE 
NATIONAL WEATHER SERVICE 
OFFICE OF SURFACE MINING RECLAM & ENFORCEMENT 
PANAMA CANAL COMMISSION 
RENO FEDERAL DISTRICT COURT (NV) 
SOIL CONSERVATION' SERVICE 
SOUTHEASTERN POw~R ADMINISTRATION 
SOUTIDvESTERN POWER ADMINISTRATION 
TENNESSEE VALLEY AUTHORITY 
WATER RESOURCE COUNCIL 
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Section F.- Example Completed Form and Corresponding 
Computer Files 

There are three SITEFILEs shown in this example. The completed 
form on the following pages corresponds to the third SITEFILE, 
Site 10 number 460333122243801. 

SIHOO.U' • 

~A •, u, "V.I.OQI•, '46-1;5l21U4~4301•, '1211/)41· OS 101•, •Uo45ll", 0 \ilUU•, •s•, •SS•, 00067", -G1AJ1D IICU:O", 24000,ZOO.DO, "K", 5. 00, "17100\0l•, •co•, "A", ••, -G7\4ItaJ'•, •t•, "''I", ~I &I Pal", Y, ••, "","I", -s•,-, "'I","" ,Tl.OO, 73.00, "D" ,8,1.0, •OZ111Pal• • "1' •.,. ;,~" 
"A", ••, "11•001', •UUHU:Hl4&01", '1211/lJ( · 09MDI", 0 464))7•, 0 \U4l'l•, •s•, •Sl•, '061", "CCAIID III!UID", zi.ooa, Z0S .00, "'t", 5, 00, •17!00101•, "G', •A•, ••, "'J'" l9tf!o 1 -c", "'/", "'S 121m•, "V",-, "", 0 1°, ••, .. , Y, 0", 92.00, 92.00, "0" ,ZS,Il, '05121971•, 'I" • •• • "D" 

"A". u, "1/AOQI', •uosn uzzuaot•. •llMilll • "101•, •460313". "1Ul(Jt~. •s~. -s3•. "067", "'CUliD IICUIID" ,l4000,US .oo, ..,.. , s. oo, •11100103•. •;•, .,. •• ••. -or1s ltaf", ooc•,..,.. -ot!Oitl1", "V"',-. ··,-a-, .. , ••,.,., ••, 1n.oo, 113.00, -o• ,It .n. -o9toltn•. -a• • •• · 

C~IOOO.UC 

•46( 5321U-ISU01", "A", •001•, •GII\A ·17•10•, "ltoi.OCil" 

•46-t ll71224l4601", "A", "lXII•, •QIU.•I1·10", •!etlOCil' 

"460ll31222U&OI", "A", "001•, "GIIIA·67•10", •£tCILCIC1'" 

CMIOO.ASC 

•46ot5l2\U-ISUOI',"A","001",•0l!1198l","SMIU, Till o.• 
"46otll7tUOUO!•, "A", •00 !•, •OS!llt71•, •JONE 1,1:. A, • 
•460Hl!Ul43601",'A","001•,•0910im•,•tu:Aiw.l.tU flU U.liC• 

toNSTOO,ASC 

•4645l21ZJ.ISUOI" ,'A", '00!• ,•001•, "'ll&ltlll• ,"1:110 llfiS,•,"'• ,"C","'" ,•1•, 1t,•s•,•6•,•• 
•464ll71UUU01", "A", "001•, •001', •OSIZ\971~, "J(IIG tl fill. •, "0", •t•, "0", •1• ,11, •s•, •1•, •• 
"460))]122243601•, "A",'001•, "001•, 0 0910!t1S• ,•ltfiCU DIU", "''",'A" ,•s• ,•1• ,II,"'" ,'2'"•"" 

~ouoo.uc 

'46-tSl2tll1-SHO I", "A", •OO I•, 0 00\ 0 , G .00, n, 00,1.00 

•46(.ll71Z2U4ao1•, 'A". •oo 1•, •oot•, o. oo, n. 00,1.00 

"4603HIZZ24310\","A" ,•001•, "001" ,0.00, 11l.00,1Z.OO 

C,O.S(OO,Ut 

"4645l212l4Suo 1•, 'A". "001 ~, •001• ,o .oo, n .oo ,a .oo, •• .o 
"H4ll1t22U410 1", "A", •OO!•, •00 t•, 0 .00, U .00 ,1.00, u ,0 

"460351 1Zl243801", "A","OOI•, "001" ,0.00,12.3.00,12.00, "" ,0 

OP!MOO.ASC 

"46Clll Ull4)101", 'A", "001 00, •001",13. 00, 11. 00, •s•, •s~, 12. 00, 0.11, 1.00 
"460lll1UHl601' ,.,.. ,•oo1~, •oo2•, lll.00,12l.oo, •s•, •s•, u.oo,o.ta, t .oo 

LlfTOO.ASC 

~46(.])712204101", "A", ~001~, •001•, •s•, "05301911", SO, "E•, 0 
"4t.Olll12l24l801", "l", •oot•, •oo 1•, •t•, "0910 1 tts•, ts, "I•, o 

- - - - - -

OTDAOO.AIC. 
"'460U3 IZUU601•, "A", -clOt•, ...U.TIIfl', •t", •t• 

CEOLOO.ASC 
"460m1UNW1•, •.t.•, -oot•, '"G• ,0.00, ID.OO, "0" 

IIUWO.ut 
0 460lll1ZUUtcl1•, •A•, -oD1", "WW.•, •1979", •1914•, "G", "WAAOI.•, -s•, "C", "Wl001•, "4', •• 

WI.FOOO.AIC 
"4603)) 12120"ao1•, 'A", 0001", "4• ,136,611, "0" • 700 ,. 
WTLVQO,AS(': 

"46.Ul212l4SUOI•, •••, 006201913", •UOO•, 22 ,64, ••, •t•, "2'" 
"'645l2t2l4SUot•,•t.•,•ottOiftlfoo,•tzoo-,2t.so,-,•r•,•t• 
"464ll7\22Ut.a01•, •t.•, •09121917", •1200", 2l.D, "", •t•, •z
•4643l11Z24l4&o1•, •A•, 00110191.,.., "1200" ,U.H, ••, •t•, "2'" 
.,60333 unoao1•, .,. •• "06111917". •1zooo. zo. n. ••• ·r·. "2" 1 

. •460))312224380\~ ·""" ,"09t01ftlfoo, •!ZOO., 19.0,-a•,•t• ,•2" i 
•460lS3122Ul801• ,•A•, "01101917" ,•t2CJO",II.K,"*"• "I" ,•2" 1 
•460)53 1212:43801•, "A", "GnG19t7", •1200", II.U, "I", •t• o "2'" 

19'1i'TOO.ASC 
"464Sl212l4SU01•,•A•,-"OOt•,"'2111911l",""•0.SO,•tOI' Of ~11.1.1.1 SL.U• 
•46Ai)l11224l'&ot•,•A•,•ocn•,"'Sizttra•,••,o.ao,•tCI' Of unt.ut stAl' 
•460335 12220801•, "A", 101", -ott0191S", ••, t.OO, •AtaSS POll" 

- - - .. - - -' - -
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WASHINGTON STATE DEPARTMENT OF ECOLOGY 

GROUND WATER MANAGEMENT DATA FORM 
SITE FILE 

,--..,.....--=--
'""fCS~ ; r- IAl 0 M • 

\;;,? """ 

WA~TC)H SUit 
SToi..,.T CAAO fiiU04E.fl 

2. ... ..,lg G.0.?.>3.311.Z.2.2 4.;,.<Q;O II ··- . - --
J. LOCAl. NO 1•2• I 3N f 3;, f -'.?,'1.'8.0 I I - -·· ., -··-
4. I.ATITUOE ls•y<oo~~31 5. LONOn\.<>< bo~~~ 2..2.12.-'J!:?.l!>l 

•• 

1. ..... ;7=;s 31 

9. ~AT!ON i14=iG K A"' p M o.u ND 

11. ... nTVDE ':.::'6:.:=:.:.1 --'---'=2.'-'2...__.5>-.:·-'0::...:::0:.~1 

14. ~::,""'"""' !2~0;,:=:;!.!1_7.L.LQ!.l..lQ""-liL·.!.0'-'.-="3i 

16. ~~""" laoJ=i @ - --0 

-· 
17. RIEMAPI<S :J!1!06~·~======================~ 

19. ~~ 1 J= !(c) L --.. -
20.~< r~~2~='1~c~~D--~E--~H~~~M~-=o--~P~~S--~T~7.(w~ry~~x~! 

O.HE ~"lAST 
Zl. COHS<::I:UCi'.Qfol !21= 0 9 f 1.0 l I 9 7.51 _... .... -

- -· -. IUf ·--· _, 

M 

6. ~v:11•(~ F T M 
illc. ... , -

u 

• 13. =vo= '".18;,:=:;:c.;s-,__ _ _, 

13 
secONoAATj 30 ,_i 

• SITE USE -

24. ~~; 1302=· 

25.~~e~ ~!2~4==~!A=-~!~.-~~~~?~.~--~=~.~-~F~~~~-=-~--=J~·-=-~~~~~~~~~~~~:~.~(~J3i~i~R~~.~~.~-=~==~-*~u=.~.~:~.~~Z~' 
-- "~ --· -•'11. ..,~ Col- ~-.. - - -·· -·-- -· 

26 
SECOHOA.AY 125 =! 

. wdER USE · 27. ::~A~SE l26=j 

c M --· -· - -~. 

30. :;:;~. c:I2"B:o=lc......o_.L2""-3""-. :..· _,o., . .J.d"' 

33. =~~=~~Es. ~l.::~~O==--~· ,i\..;"':.L..· :..· ."'3~·..!1!.]1 

1"001 OOOT£5 

I .A 0 G l M 

X -

0 R ...... __ ... s 

' 

......... ,, ' 
29. AOIP'EA 1!!.!1::;4 =::.':._· -~-'--'-'-"...J 

SOURC£ Of' 
0

!29=lbl 32. O( .. n.. C)AfA 

z ' Recorded by A .Wa..l:tz'1../J 
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CiAOUNO WAfEA I.IAHACi£1.1£NT L.JENTIFICA110H AECORO 

!R·•~9I ! r•@..?~ :;:[ 

~":1736 .. 0 0 1! 

~=I7Js"' o o zl 

J!.oc.r.I•90:::G W. M ~-- 'i5.l.- I o\ 39 .• , ....... \•9•3 E C 0. L 0 G. Y 

Ja. ..... \•90 .. 39. d~ll 191 

OWNER tO!HTIFICA noN AECOAO 

~ \r•\A o "! -...... -
!Q. OA tt 0# 0""""111~ 41. ,_.... = l11a·: o o d • •s9= o.9 ,A 1 ._oo~, 1,4., .sl Gl·~si• :J~~<:..~L~5E-~~B~is~~w~A~:rr:. fE]R.;:JEE:;::, J~~:;;wc. :£e~:aa:e.~JM;::::= - .... - ............... __ _ 

.. . ..... ·--·-.. --
CONSTAUCTIOH RECORD 

IR·sa 1 l'""r--(9=-=.~,_~....,.~"1 lsg:i o, o . 1 I :-:1123" 1 o, o • I 

42. 

45. 

I :o-lo,g.t. I,Q,A 119.7.51 - - -
jssO{A) --·· -· ·-· 

c ... ·-
0 H J p -

51 .,.."""' '"""''"' 1,7 ·..:'.::~~....::,::C::-,_..:o::-.....,=E==-===;:=-=H;..__._;M~--'z:....JI • OUIINQ OCVE\.OI"""NT - - • _ _.._ ";· ~ ...._ .. , . .:=... -.::- -
HOLE DIAMETER RECORD 

I R•721 ~"lr.,..·'"'(!'"A:-~):-.. -=o~:---~:71) ~·:-::~"-ls9::lo. o II 

R 

~COAO .......... II 1:2•=1 o o , I \12u! 0 0 21 

.o .. o ol sz. 
53. ~"" ro •onow ~ !'0..1 sa.GJ.~''" ;; ':•:"'~

1 

===t::Z.=:. 3;::-:·:0;::0:;1 
·.;;J . 1 2. .. o.ol 

CASING RECORD 

-c-.-~-A'""')-_"o.-.-!!~) iZ""s:':!fl'ON Iss= o a I I 

.~ 

58. "'~ .... ..r(II\M.-..!,/ 

F"OOT I'<OTES: 

G) 1Qua(( ~ :•U CCOt:S 

:;. J G L 

hs=lo a •l 

.o . . oo\ 

'.' 

0 A S Zl 

lnd 

179:: 

T 

--.. -· ··-· - ..... 

v w 

p 

• SOUI'Ci ,:,~0.64::::o:l) 
: ... co .. :n. o .. r .. ·--'-

J 

u 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
•• 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

OPENING RECORD 

I R•82 II,-=-T·-67A':'"'~r:~-=-~-:-~:-. 

6Q. O(PlW TO TOP Of'- UC'hON 

61. MPT\ot TO aonOM OF S(CtlOM 

62. TYPE OF OII'EHIHGS ~ 

63. TYPE OF ..,.ftAfAl(l) 

64. ()1.-.-..t:TtR 011' OPlH SECTION 

65. W.OT\ot OF 0"(....0 

66. LEHGTM OF OPENING 

LIFT RECORD 

I R=•21 T• (A) 0 M ' 
-. IUC"l. -· 

=~"""1591'1 0 0 I I 
l726#i 0 0 ,, 

183=1 1 3 ·.0 01 

~·-1 %>, t, . a,o 1 

~ 
~s-Is! 

@1-! 1 .2,. -o o/ 
~a-! ,0 1 ?.1 
@9•i 1 o ol 

~ \2S4::j 0 0,( I 

I I 3 ·0.0! \BJ: 

' 1,2 '3, ooi 

.0,. I ~I 

. 1,. o oi jag~ 

= l254t:iO 0. II 

67 · ·::.,r: ~ ... "'43:::"::.Li .;;:;,.. -..:!.m.,,.....,fr. ..... -.;;i,.. . ....,,.a,~ .... .....,u.;,R;;,~ • .-. -.m~L~..~(,Jl:.&:-.... u~..-.:;.:,:0! 68. :.;:,. ... /38-0 9 I '3 O·h I ,q. 7 Si - ... ~'~--
l'olfAI(£1 44=} .'1 Si 69. OEPTH o_! .=-L.I ~-~ ...... -<.> • 

..oASC·! <46=1 
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PART II 

CODING INSTRUCTIONS FOR WATER QUALITY DATA 

Water qua~ity . data 6o~~ected for the Ground Water Management 
Programs wi~~ be entered into the OMS according to PC-STORET 
system format defined by WDOE. 

The remainder of PART II presents the current WDOE-DRM for STORET 
(primari~y water qua~ity station indexing information) . Where 
appropriate, the existing SKCHD/dms wi~~ be modified to PART II 
coding instructions. 

In order to prevent dup~icate we~~ entries in the STORET system, 
each grantee or its contractor wi~~ review a data retrieva~ of 
a~~ we~~s in the nationa~ STORET data base that are in that 
Ground Water Management Area (GWMA) . If a we~~ to be used in the 
GWMA study a~ready exists in the ST9RET system, the existing 
primary and secondary station codes shou~d be used. See the 
STORET ground water manua~ for instructions ·and definitions of 
primary and secondary station codes. (Ground Water Data 
Management with STORET, 1986, EPA/600/M-86/007). New primary 
station codes shou~d not be assigned for we~~s a~ready in the 
STORET system. 

RBCGWMP.S25 
S21-03.04 

II-1 Rev 0 06/02/89 
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A. Introduction 

The following instructions outline procedures for reporting 
water quality and associated data in STORET format. STORET 
is the data base used by Ecology and EPA for water quality 
and associated.informition. Data must be submitted in ASCII 
text-type files. Boundaries between lines are marked by 
carriage return and line feed. The end of the file is marked 
by Control z. 

An example of the STORET WATER QUALITY FILE - STATION LOCATION 
STORAGE form follows. Since this form is used for several 
different functions, parts of the form do not pertain to·this 
program. Mandatory fields are shaded in green on the form. 
Fields outlined in green are mandatory if the information is 
reasonably available, such as from a driller's report or 
other easily available source. Fields outlined in black do 
not pertain to this program and should not be filled in. 

GROUND WATER QUALITY DATA STORAGE FORMATS 

This part contains an introduction to the formatting and 
retrieval strategies used in STORET. An explanation of data 
needed for storage is presented. in the next several sections. 

Data Needs Identified for Ground Water/STORET Users 

A station must be thoroughly and correctly described so that 
data associated with it can be stored and later retrieved. 
It should be emphasized that the more information available 
about a station, the more flexibility there will be in re
trieving the data stored with that station. 

Three broad categories of descriptors have been identified as 
needed by Ground Water/STORET users to completely document 
information available for a particular station. These cate
gories are: 

o Station descriptors. 
o Sample descriptors. 
o Analytical findings. 

There are several elements under each category that will 
enable the user to describe the station thoroughly. These 
elements are perhaps more information than would be needed to 
store surface water data. Elements making up each category 
of descriptors are described below. A graphic representation 
of where these descriptors should be entered into the data 
record are given in Appendix A.· 
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Station Descriptors 

Factors which are descriptive of the sampling· location 
and would not ch?nge ·over time are called •station de
scriptors·. • There are three types of stat~cn descr~p
tors needed by ground-water data managers to support 
their ground-water monitoring data. They are as 
follows: 

Facility Descriptors 

Facility descriptors are descriptors of the operation 
being monitored, such as type of waste management area 
(e.g., landfill), facility location (not the corporate 
headquarters), (e.g., zip code), and type of business 
(e.g., disposer of hazardous waste). Facility descrip
tors except ownership, will always be stored in either a 
station header or a descriptive paragraph. 

Physical Setting Descriptors 

Physical setting descriptors are descriptors of the 
setting in which the facility is located and from which 
samples were taken, such as aquifer name or geologic 
formation name. For the most part, these descriptors 
are stored in the parametric data field. TWo of these 
descriptors are stored in the descriptive paragraph and 
one descriptor in the station header. 

Well Descriptors 

Well descriptors are descriptors of those characteris
tics of a well that may be an important factor in data 
analysis and that would not be expected to change over 
time, such as type of well, well depth, and casing ma
terial. All but one of these descriptors will be stored 
in the parametric data "fixed date" field. Note that 
the term "fixed date• under the parameter field means 
elements that will not change with time. 

Sample Descr:.ptors 

Factors that describe a sample at the time it was taken 
and that are expected to change with each sampling event 
are called "sample descriptors.• Three types of sample 
descriptors needed by ground-water data managers to 
support their ground-water monitoring data are: 

II- 2 
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Sampling Purpose Descriptors 

Sampling purpose descriptors are descriptors of why and 
by whom a sample was taken. These descriptors are 
stored in the pa~ametric "variable date field." 

Sampling Condition Descriptors 

Sampling condition descriptors are descriptors of the 
conditions during the sampling event, such as the depth 
to the top of the water table or-the temperature. These 
descriptors are stored in the parametric "variable date 
field. • 

Sampling/Analysis Descriptors 

Sampling/analysis descriptors are descriptors to docu
ment how a sample was taken and/or analyzed, such as how 
the sample was drawn and whether or not it was replicated. 

Analytical Findings 

The findings that were determined from each sample at a 
station are called "analytical findings" (e.g., the 
concentration of arsenic in the sample). Analytical 
findings will be stored in the STORET parametric data 
field by using "parameter codes." A printed list of all 
current STORET parameters and their codes may be ob
tained by users of the STORET system with the command 
%Batch with one of the following: PARMALFA, PARNUMER, 
and PARCAS. Descriptions of these lists are contained 
in Section 4.6.5 of this report, and .instructions on 
storing findings can be found in Chapter WQ-DE of the 
STORET User's Handbook (February 19S2). A list of the 
parametric codes especially pertinent to RCRA and likely 
useful to others can be found in Appendices G and H of 
this manual. 

There are specific formats that must be used when input
ting station and parametric data into STORET. Station 
header data are always stored and modified with the ?01 
format which is a fixed form method. Exhibit 4-1 is the 
EPA form used for storing station location data in the 
STORET water Quality File. Parametric data can be stored 
with five ·different formats: ?0~, ?\H, ?02, ?~3, and 
?04. Whereas any of these formats are acceptable, the 
?00 format is the most versatile and contains special 
features to be discussed in a later section that make it 
the only recommended format for ground-water users. 
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Chapter WQ-DE of the STORET User's Handbook (February 
1982) describes the techn~cal procedures for storing 
data in STORFT. Specifically, it describes the various 
storage formats, how each one can be used, how to invoke 
each format, and'.·how to enter data. This chapter is 
mean to be a supplement to Chapter WQ-DE of the STORET 
User's Handbook (February 1982). Rather than descr~b~ng 
the technical procedures for entering any data into 
STORET, this chapter assists ground-water users in under
standing what information is needed for data storage, 
and describes what has been determined to be the most 
useful organization and format for ground-water monitor
ing data in STORET. Extensive capabilities have been 
provided for storing station and sampling data. Users 
should detern1ine which of these capabilities are appro
priate to them. 

Station Header 

Before any ground-water monitoring data can be entered 
in STORET, an identification of each station from which 
the samples were taken must be •established" in the data 
base. In other words, a station header must be created 
for each ground-water mon~toring well to wh~ch data are 
attributed. 
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B. Entering Header Data in STORET Format 

Figure 1 is a station location storage format form to be used 
for station headers. The information described in these 
instructions for enter}ng header data is to be submitted one 
time only for each well unless the information for that sam
pling location (e.g., well) changes. Figure 2, an example 
station location storage form, with information filled in, 
illustrates the following instructions. 

To store a new station, you have to use the following "cards.• 
Lines in a data set are the equivalent of a deck of cards, 
and the terms are used interchangeably in this documentation. 

Name 

Agency 

Station 
Type 
Card 

Station 
Card 

Lat/Long 
Card 

Basin 
Card 

Location 
Card 

Descriptive 
Paragraph 
Card 

Card 
Type (in 

Use space 80) 

FOR ECOLOGY USE ONLY. A 

Supplies the attributes or T, 
the characteristics of the 
site. 

Supplies station identifier, S 
state and county codes. 

; Supplies latitude/longitude, 0 
precision code, and depth of 
water at site. Also supplies 
surface elevation of station, 
and up to 5 aquifer codes. 

Supplies EPA basin names, 3 
basin codes, and EPA eco-
region code. 

Supplies narrative station 4 
description, hydrologic unit 
code, and river reach 
information. 

Further descriptive infor- 5 
mation about the station. 
~his can be anything the 
user wishes. 
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AGENCY CODE - FOR ECOLOGY USE ONLY. 
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STATION TYPE CARD (T CARD) 

Space 

1-78 

79 

80 

Contents Required 

Must begin with a slash (/) which is pre- Yes 
printed on th~ form for users' convenience. 
A valid station type which describes the 
type of water body being sampled and other 
characteristics of the sampling site. Each 
level is separated by a •;•, and no embed-
ded blanks are allowed. This is a required 
item. For a list of all the ·.valid station 
types, see the STORET Help File "STORET.HELP. 
STATION.TYPE". The Help File also contains 
examples of their format and use. 

Blank 

The letter "T" is entered. This is the 
card identifier. 

No 

Yes 

A list of valid station types is in the back of this document 
(Exhibit 4-1 in Appendix A). It includes a short definition 
of the types. Users are required to specify one one-level 
and one two-level code for each station. 
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STATION CARD (S CARD) 

NOTE: No two wells can have the same Primary or Secondary 
Station Code. 

Space 

1-3 

4-18 

19-33 

34-41 

Contents Required 

Blank No 

The latitude/longitude followed by the se- Yes 
quential number will represent the Primary 
Station Code for each sampling location. 
This code must be the same as the USGS 
latitude/longitude Site ID number if the 
site exists in the USGS data base. If the 
site is not in the USGS data base, the 
latitude/longitude location should be 
determined to the nearest second using a 
map of no larger scale than a 7.5 minute 
quadrangle map, and a sequential number 
assigned (01 if no site with the same 
latitude/longitude already in the USGS 
system; the next highest sequential num-
ber if others with the same latitude/ 
longitude already exist). 

Blank No 

The first Secondary Station Code is the No 
Ecology I.D. number consisting of the 
following: 

First 4 characters = the Ground-Water 
Management Area Identifier Code:-

Clover-Chambers Creek Basin 
Island county 
south King County 
Vashon/Maury Island 
Gig Harbor 
Kitsap County 
Redmond-Bear creek 
Issaquah Valley 
North Clark County 
Thurston County 
Deer Park Basin 
Lummi Indian Reservation 
Toppenish Creek Basin 
East King County 
Methow River Basin 

- 8601 
- 8602 
- 8603 
- 8604 
- 8605 
- 8606 
- 8607 
- 8608 
- 8709 
- 8710 
- 8711 
- 8712 
- 8713 
- 8714 
- 8715 

Last 4 characters = 
(grantee's choice). 
mandatory. 

assigned a unique number 
Leading zeros are 
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STATION CARD (S CARD) - continued 

Space 

42-45 

46-56 

57 

Contents Required 

Blank No 

If the sampling site is in the USGS data No 
base, the second Secondary station Code 
should be the USGS local identifier which 
is the.township, range, section, quarter
quarter letter (Figure 3) , sequential 
number (leaving out slashes and dashes). 
See Part I, LOCAL NUMBER, pg; C-3. 
Leading zeroes required: e.g., 20N02W29R01. 

R. 2 W. 

0 c B A 
T. 

E F G H 
20 

H l K J 
N. 

N p Q R 

Section 29 

Figure 3. Forty-acre tract letter (quarter
quarter diagram). 

If the sampling site is not in the USGS 
data base, the local identifier (township, 
range, section; quarter-quarter letter, 
sequential number) should be determined 
using a map of no larger scale than a 7.5 
minute quadrangle map. The sequential 
number should be the next consecutive 
integer (01, 02, ••• ) higher than the 
highest existing one for that township, 
range, section, quarter-quarter letter. 

Blank 
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STATION CARD (S CARD) - continued 

Space 

58-67 

68-69 

70-72 

73-77 

78-79 

80 

Contents Required 

If the samp{i ng site is a pul:>l i c water No 
supply well~ the Secondary Station Code 
should be the 6-digit DSRS .Station I..D. 
Number followed by a dash and the 3-digit 
source code. (Source codes have been 
stored as 2 digits in the past, but DSHS 
is planning to change them t9 3 digits 
soon. I 

The two-character FIPS state code which is Yes 
required. It is always "53" for Washing-
ton. It is pre-printed on the form for 
users' convenience. 

The three-character FIPS county code which Yes 
is required. A leading zero is required. 
The zero is pre-printed on the form for 
users·' convenience. (See Table 1 for a 
list of county codes.) 

Blank 

For new stations, "NS" is entered. 
is an existing STORET station, you 
have to enter this line. 

If it 
do .not 

The character •s• is entered. This is the 
card identifier. 
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No 

Yes 

Yes 



Table 1. County codes 

Count;( Code 

Adams oo! 
Asotin 003 
Benton 005 
Chelan 007 
Clallam 009 
Clark 011 
Columbia 013 
Cowlitz 015 
Douglas 017 
Ferry 019 
Franklin 021 
Garfield 023 
Grant 025 
Grays harbor 027 
Island 029 
Jefferson 031 
King 033 
Kitsap 035 
Kittitas 037 
Klickitat 039 

for Washington State. 

Count;( 

Lewis 
Lincoln 
Mason 
Okanogan 
Pacific 
Pend Oreille 
Pierce 
San Juan 
Skagit 
Skamania 
Snohomish 
Spokane 
Stevens 
Thurston 
Wahkiakum 
Walla Walla 
Whatcom 
Whitman 
Yakima 
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Code 

041 
043 
045 
047 
049 
051 
053 
055 
057 
059 
061 
063 
065 
067 
069 
071 
073 
075 
077 
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LATITUDE/LONGITUDE CARD (HEADER CARD ~) 

Space 

1-6 

7-13 

7-8 
9-10 
11-12 
13 

14-21 

14-16 
17-18 
19-20 
21 

22-27 

28 

Contents 

Blank 

The degrees, minutes, seconds, and tenths 
of seconds of latitude. No decimal point 
is entered. The latitude of the station is 
checked along with the longitude to ensure 
that the specified lat/long is within the 
county entered on the •s• card. 

For C'lad ty: 

= degree f. 
= minute!; 
= seconds 
= 1/lOths of seconds 

The degrees, minutes, seconds, and tenths 
of seconds of longitude. No decimal point 
is entered. The longitude of the station 
is checked along with the latitude to en
sure that the specified lat/long is within 
the county entered on the •s• card. 

For Clarity: 

= degrees 
= minutes 
= seconds 
= 1/lOths of seconds 

·slank 

The precision code which indicates the 
preciseness with which the lat/long was 
measured. If nothing is coded, a •4• 
is assumed. 

Code 

1 
2 
3 
4 
5 
6 
7 
8 

Precision 

Tenth of a second 
One second 
Ten seconds 
Thirty seconds 
One minute 
TBn minutes 
Thirty minutes 
One degree 

II-16 

Required 

No 

Yes 

Yes 

No 

No 



LATITUDE/LONGITUDE CARD (HEADER CARD ~) - continued 

Space 

29 

30-32 

33-37 

38-77 

78-79 

80 

Contents Required 

The units use? when entering the aquifer No 
thickness at'the sampling site (F for feet 
or M for meters). If nothing is entered, 
feet are assumed. 

Refers to aquifer thickness. If nothing No 
is entered, •ooo• is assumed. 

The surface elevation of the.station in No 
feet as a five-digit, whole number. 

Aquifer code of sampling site. Five sets No 
of aquifer codes, each 8 characters long, 
can be entered. The first three characters 
must be numeric; the remaining five are 
alphanumeric. Used predominantly with 
ground-water wells. See Part I, Section D, 
Aquifer Codes, page D-1 through D-6. 

Blank No 

The character zero •o• is entered. This Yes 
is the card identifier. 
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MAJOR/MINOR BASIN CARD (READER CARD 3) 

Space 

1-3 

4-27 

28-67 

68-69 

70-71 

72-73 

74-79 

80 

Contents Required 

Blank No 

The EPA major basin name in which the sta- Yes 
tion is located. It is a required field. 
The name is always "Pacific Northwest.• It 
is pre-printed on the form for users' con
venience. 

Minor Basin name starting with space no. Yes 
28 (e.g., Puget Sound, Coastal, Yakima). 
May be up to 29 characters. See Table 2 
for list of Minor Basin names. For added 
clarity, the subbasins are also listed. 

The EPA ntajor basin code where the station Yes 
is located. This is a required field. It 
is always "13" in the Pacific Northwest. 
It is pr~-printed on the form for users' 
convenience. 

The EPA minor basin code where the sta- Yes 
tion is located. This is a required 
field. ~linor and Subbasin codes are 
shown in Table 2. 

This is an optional field which is used No 
to enter the subbasin code if one is 
availabl<•. EPA has not defined sub-
basins, <•nd if nothing is entered, two 
zeros are assumed. See Table 2 and 
Figures 4a-e. 

Blank No 

The character "3" is entered. This is 
the card identifier. 
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Table 2. Minor and subbasin names and codes in Washington State. 

11 - Puget Sound (Minpr basin) 
01 Nooksack (Subbasin) 
02 San Juan 
03 Lower Skagit 
04 Upper Skagit 
05 Stillaguamish 
06 Island 
07 Snohomish 
08 Cedar 
09 Duwamish-Green 

12 - Coastal (Minor basin) 
19 Lyre-Hoko (Subbasin) 
20 Soleduck-Hoh 
21 Queets-Quinault 

10 - Lower Columbia (Minor basin) 
25 Grays-Elochoman (Subbasin) 
26 Cowlitz 
27 Lewis 
2 8 Salmon-Washougal 

08 - Lower Snake (Minor basin) 
33 Lower Snake (Subbasin) 
34 Palouse 

04 - Yakima (Minor basin) 

.. ·· 

10 
]] 

12 
13 
14 
15 
16 
17 
18 

22 
23 
24 

29 
30 
31 
32 

35 

37 Lower Yakima (Subbasin) 39 
38 Naches 

05 - Upper Columbia (Minor Basin) 
36 Esquatzel Coulee (Subbasin) 49 
40 Alkali-Squilchuck 50 
41 Lower Crab 51 
42 Grand Coulee 52 
43 Upper Crab-Wilson 53 
44 Moses Coulee 58 
45 Wenatchee 59 
46 Entiat 60 
47 Chelan 61 
4 8 Methow 

03 - Spokane (Minor basin) 
54 Lower Spokane (Subbasin) 56 
55 Little Spokane 57 

02 -Clark Fork, Pend Oreille (Minor basin) 
62 Pend Oreille (Subbasin) 
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Puyallup-Whitc
Nisqually 
Chambers-clover 
Deschutes 
Kennedy-Gcldsboro 
Kitsap 
Skokomish-Dosewallips 
Quilcene-Snow 
Elwha-Dungeness 

Lower Chehalis 
Upper Chehalis 
Willapa 

Wind-White Salmon 
Klickitat 
Rock-Glade 
Walla Walla 

Middle Snake 

Upper Yakima 

Okanogan 
Foster 
Nespelem 
Sanpoil 
Lower Lake Roosevelt 
Middle Lake Roosevelt 
Colville 
Kettle 
Upper Lake Roosevelt 

Hangman 
Middle spokane 
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P'igure 4b. 
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Subbasin boundaries~ Resource 
southwest Washington. 
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Figure 4d. Subbasin boundaries ~~s~esource Inventory Areas) for 
} east-central 'Washington. 
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LOCATION DESCRIPTION CARD (HEADER CARD 4) 

Space 

1-3 

4-51 

52-59 

60-62 

63-65 

66-73 

74 

75-79 

Contents Required 

Blank No 

Brief description of station's location. Yes 
May be up to 48 characters. Leave 1 
character space between words. This is 
a required field and should be as informa
tive as possible. 

The USGS cataloging unit number in which Yes 
the station is located is entered. Codes 
can be found on US Hydrologic Unit Map-
1974, State of Washington, which may be 
obtained from USGS Purchasing (Spokane) , 
phone (509) 456-2524. 

The EPA reach number on which the station No 
is located or the reach that receives the 
drainage from the stream where the station 
is located is entered. If a cataloging 
unit code is entered and a reach number 
is not supplied, this field is left blank. 

If a reach number is entered, this field No 
must be completed. "ON" indicates that 
a station is located on the reach, and 
"OFF" is used if the station is on a 
stream whose water enters the indicated 
reach directly or through one or more 
tributaries. When "ON' is utilized, it 
is entered left-justified. 

The miles from the downstream end of the 
reach to the point where the station is 
located or where the water enteis the 
reach if the station is noted on the 
reach. The mileage is entered left
justified, and decimal fractions of 
miles may be utilized with the unused 
spaces left blank. 

A check digit is entered which is used 
by an algorithm to verify that the 11-
digit reach data are correct. The check 
digit is shown in the river reach file 
directory. 

Blank 
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No 

No 
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LOCATION DESCRIPTION CARD (HEADER CARD 4) - continued 

Space 

80 

Contents 

The character "4" is entered. This is 
the card identifier. 

Required 

Yes 

Columns 60-74 make up the reach coding for the station a~d 
presently its use is optional. However, it is recommended 
that these fields be·used to further identify the station's 
location and to enhance station retrieval capabilities. · 
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DESCRIPTIVE PARAGRAPH CARDS (HEADER CARD 5) 

Space Contents Required 

1-6 Blank No 

7-78 To be used for additional information on No 

79-80 

the sampling site location, directions 
for finding the site, elevation of the top 
of the casing, USGS quadrangle map name 
and scale, Ecology region. Up to 15 "5" 
cards may be used, allowing the user to 
store up to 1,080 characters of addi
tional information about the station. 
(Leave 1 character space between words.) 

"05" through "NS" is entered, which 
identifies the card and which of the 
"5" cards is to be used. Must be en
tered in sequence beginning with "OS" 
and incrementing by 1. After the "95" 
card is used, the next card is "JS" and 
then it is incremented by 1 letter of 
the alphabet until "NS" is reached. 

Yes 

Figure 5 shows how the header data looks when printed in the 
STORET format. 

r1cure ~. Example station location printout in STORET format. 

/WELL/ AHBNT /l11lN 
482242122274701 12A007 33N421102R01 HS1~8-0~1~30~3 

482242012227470 2FOOO 
PACIFIC NORTHWEST PUG£! S0UND 33N4211C2R131112 
CAREFREE ACRES HOBIL£ HOME PAR¥. 17110019 

T 
NSS 

~ 
3 

• 
CLASS 4 WELL AT 372 PJNEAFfLE DRIVE. HILTON 98404. oLLL INSIDE Pl~HOUSEO~ 
IN BACKYARD. SFlGOT BEFORE HOLDING TANK. EL£VAT10N C•F TOF OF CAS IN.:; IN ! ~ 
FEET' 201.30. ECOLOGY SOUTHWEST REGION. USGS BLACK BUTTE 7.~ MINUTE 2~ 
QUADRANGLE HA~. 3 ~ 
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c. Entering Parametric Data in STORET •sc• Format (water 
quality, sampling parameters) 

Table 3 is a sample data reporting form. Figure 6 demon
strates how data frou( this form look in STORET SC' format. 

Fi9ure 6~ Example of STORET SC format for parametric data in Table 3. 

SC,86010007,8709240945,M£DIA-GRWTR,SMX•OOOOOO,UMK•OOOOOOOO,P72019,52.3, 
P82546,55.3,P72004,15,P73655,230,P84124,SBPHP,P8412S,CELTP,P84077,SBP.HP, 
P84129, 11 ,Pl0,11.2,P400,6.8,P95,138,P70304,150;P630,.264,P940,12.4,Pl04S,S.6, 
P945,26,P31616,1K,Pl002,1U,Pl027,1U,Pl034,2.8,Pl051,10.5,P71900,.200U, 
SC,86010007 ,8709241000,MEOIA-CRWTR·,SHK•310000,UMX•033601, P82546 ,55 .2, P72004 ,15, 
P73675,230,P84124,SBPHP,P94077,BAIL,P84l29, 11 ,Pl0,11.2,P400,6.9,P95,140, 
P34506,3U,Pl2102,8J,P34423,10B, 
SC,86010007,8709241005,KEDIA-GRWTR,SMK•320000,UHX•033601,P825~6,55.2,P72004,15, 
P73675,230,P72004,15,P73675,230,P84124,SBPMP,P84077,BAIL,P84129, 11 ,P23406,3U, 
P344232,SN,P34423,5J, 

Each set of samples taken at a particular time and place with 
the same System Multipurpose Key (SMK) and Users Multipurpose 
Key (UMK) code values is a separate data entry. Each data 
entry begins with •sc,•. See the sample form (Table 3), 
Appendix B pages 43 through 46, and Appendix E for an 
explanation of SMK and UMK codes. 

Lines for entering parametric data are up to 80 characters 
long. 

The Station Code comes after •sc,• followed by a comma. This 
may be either the primary station code or a secondary station 
code. Next comes the Date (YRMMDD) and Time, followed by a 
comma (no comma between Date and Time). "MEDIA=GRWTR,• is 
entered next for all ground-water samples; then •sMK =· fol
lowed by the 6-digit code and a comma; then "UMK =· followed 
by the a-digit code and a comma. 

Parametric data immediately follows the above sample descrip
tor information. Parametric data is always in the format: 
parameter code, value, parameter code, value. 

Parameter codes and the corresponding values must always be 
on the same line. There should be no spaces in the line 
except at the end. For instance, if the parameter code ends 
on the 77th character and the value and comma go beyond the 
80th character, both the parameter code and the corresponding 
value would drop down to the next line. Space must be left 
at the end of a line in such a case. If all the data does 
not fit on one line, the second line (and third, etc.) begin 
with parameter code, value, rather than •sc,•. 
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The Data Quality Assessment parameter code, P 84129, is an 
exception to the rule of no spaces in a line. Values for 
this code may be blank spaces. See Appendix C for instruc
tions for using the "Quality Assurance/Quality Control" 
parameter code. ,' 

In addition to water quality information, the following parame
ters should be included in data entries: 

0 

0 

0 
·o 
0 

0 
0 

Depth to water surface from land surface (feet) (P72019) 
Depth to measuring point (sampling point) from land 
surface (feet) (P82546) · 
Pumping period (minutes) (P72004) 
Volume of water evacuated from well (gallons) (P73675) 
Method of evacuation (P84124) 
Monitoring well sampling method (P84077) 
Data quality assessment (P84129) 

Appendix D lists additional sample descriptor parameter codes 
that may be used. 

water quality parameter codes and values should follow those 
above. See Appendix F for a listing of commonly used parame
ter codes. Parameter codes for some organics are listed in 
U.S. EPA's Ground-Water Data Management with STORET, 1986. 

Leading and following zeroes in parameter values are optional 
(e.g., 0.3or .3). 

Remark codes should be used to explain numerical values as 
needed, particularly with metals and organics results. See 
Table 4 for a list of remark codes. The remark code is en
tered as the character directly following the value. See the 
last four lines of Figure 6 and corresponding data in Table 3 
for examples. 

A separate entry should be made to specify collection and 
quality control techniques (SMK and UMK codes) for each dupli
cate, replicate, or special treatment. Organics should always 
be entered separately from other data results. The examples 
(Figure 6 and corresponding Table 3) show that conventional 
parameters were sampled with a submersible pump at the well 
on Sept. 24, 1987, after the well was purged with the sub
mersible pump. A few minutes later, two duplicate samples 
were collected for volatile organics using a teflon bailer. 

The time and SMK and UMK codes for the organics samples are 
different from those for the conventionals. Duplicates were 
collected using a teflon bailer which changes the SMK code 
and the time tells someone looking at the data the order in 
which samples were collected. 
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( Table 4. Remark codes to use with STORET data. 

Code 

Blank 

J 

K 

L 

M 

N 

u 

B 

c 

s 

R 

* 
+ 

Definition 

Values greater than the detection limit 

Estimated value 

Actual value is known to be less than the value 
shown 

Actual value is known to be greater than the 
value shown 

Presence of material verified but not quantified 

Presumptive evidence of presence of material 

Material specifically analyzed for but not 
detected 

Analyte found in blank as well as in the sample 

Pesticide parameters identified and confirmed 
by GC/MS 

Value determined by Method of Standard Addition 

Spike sample recovery not within control limits 

Duplicate analysis not within control limits 

Correlation coefficient for Method of Standard 
Addition less than 0.995 
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It is helpful to include water level information (P82546), 
pumping period (P72004), volume of water evacuated (P73675), 
method of evacuation (P84124), monitoring well sampling method 
(P84077), and data quality assessment (P84129) in addition to 
the concentrarion of the specific organics or other constjtu
ents, as well as SMK, UMK, and media information on shorter 
data entries. 

. --~-,-.~; -, . '·:. • !-. 
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PART III 

OTHER GROUND WATER INFORMATION 

Part III covers ground water data that is not covered in Parts I 
and II. Many types of data may be entered into various computer 
programs for Ground Water Management Programs. These data may 
include but not be limited to well inventories (a minimal amount 
of information for a very large number of wells), lithology, 
ground water models, water rights, water use, precipi~ation, 
runoff, and various types of maps and plots. As these data are 
not suitable for WATSTORE or STORET, Ecology needs the following 
where applicable: 

Hard and digital copy of the data; 
Manufacture, model, amount of memory, CPU, and modification 

(if any) to the computer; 
What peripherals, if any, are required to run the program; 
The name and source of the program used to process the data 

(including the version if applicable); 

If digital data is on a floppy disk, include: 

Disk operating system (DOS), 
Number of tracks, 
Number of sectors per track, 
Density tracks per inch, 
Hard or soft sectored, 
Number of bytes per sector, 
For sequential files the data separators, 
For random access files the number of fields per record and 

field length, 
Data file format, ASCII, binary, etc. 

If digital data is on reel of tape include: 

Number of tracks, 
Density, 
Is it labeled or unlabeled, 
Record length 
Track length, 
For sequential files the data separators, 
For randon access files the number of fields per record and 

field length, 
Data file format, ASCII, binary, etc. 
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In addition, Ecology requires a written description of what the 
software does and what is contained in the data set. Each site 
must have a unique site number which is consistent with the Site 
ID described in Part I, field number 2 (see Page C-2) or 
consistent with the Local Number (Part I, field number 3, Page 
C-3). In addition, the type of site (i.e. well, spring, etc.) 
must be identified and the source of the data stated. 

For the case of computer generated maps Ecology requires the 
latitude and longitude of the reference or register points and the 
projection and scale of the source map used. The data files must 
be compatible with ARC/INFO. The software Auto LISP can be used 
to convert Auto CAD files (version 2.5 or more recent) into export 
files that Ecology will then convert to ARC/INFO. 
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PART IV 

DESCRIPTIONS OF DATABASE FILES AND FILE STRUCTURE 

DATABASE 
FILE NAME 

xxxCASG. DBF 

xxxCONS.DBF 

xxxGEOP.DBF 

xxxGWNA.DBF 

xxxHOLE.DBF 

xxxLIFT.DBF 
xxxLOGl.DBF 
xxxLOG2.DBF 
xxxLOG3.DBF 
xxxLOG4.DBF 
xxxLOB5 . DBF 
xxxMPNT . DBF 

xxxNETW.DBF 

xxxOPEN.DBF 

xxxOTDA.DBF 

xxxOWNR.DBF 

xxxPROD. DBF 

xxxRGHT.DBF 

xxxSITE.DBF 

xxxWFLD . DBF 

xxxWLVL.DBF 

xxxWQSF.DBF 

xxxSDAF.DBF 

xxxWQil.DBF 
xxxWQI2.DBF 
xxxWQI3.DBF 
xxxWQI4.DBF 
xxxWQI5.DBF 

FILE ,' 
DESCRIPTION 

WELL CASING DATA (i.e. depth, diameter, interval, 
etc.) 
WELL CONSTRUCTION DATA (i.e. driller, 
information, date of construction, etc.) 

seal 

BOREHOLE GEOPHYSICS DATA (i.e. type of log, depth, 
etc.) 
GROUND WATER MANAGEMENT IDENTIFICATION DATA (i.e. 
identification number, assigner) 
HOLE DIAMETER RECORD (i.e. depth and diameter of 
hole intervals) 
LIFT RECORD (i.e. pump information) 
WELL LOG DATA (i.e. descriptive soil 
WELL LOG DATA (i.e. descriptive 'soil 
WELL LOG DATA (i.e. descriptive soil 
WELL LOG DATA (i.e. descriptive soil 
WELL LOG DATA (i.e. descriptive soil 
MEASURING POING DATA (i.e. height 
point for water level measurements) 

logs) 
logs) 
logs) 
logs) 
logs) 

of measuring 

WELL NETWORK DATA (i.e. identification of observed 
well network parameters) 
WELL OPENINGS DATA ( i . e . 
openings, type of openings, 
OTHER DATA AVAILABLE (i.e. 
other data) 

depth 
etc.) 
types 

and diameter of 

and location of 

WELL OWNER DATA (i.e. owner name, address, contact 
person, DSHS No., etc.) 
WELL PRODUCTION DATA (i.e. well 
drawdown, specific capacity, etc.) 

discharge, 

WATER RIGHTS DATA (i.e. water rights number, 
withdrawal quanitiy, etc.) 
WELL SITE DATA (i.e. Location of site, altitude, 
site use, water use, etc.) 
WELL FIELDS DATA (i.e. well field parameters, no. 
of wells, etc.) 
WATER LEVEL DATA (i.e. water level depths, tim eand 
date of measurement, etc.) 
WATER QUALITY SITE DATA (i.e. location of site, 
STORET station codes, etc. 
WATER QUALITY QA/QC DATA (i.e. SMK and UMK codes, 
sample collection information, etc. 
WATER QUALITY DATA (i.e. water quality results) 
WATER QUALITY DATA (i.e. water quality results) 
WATER QUALITY DATA (i.e. water quality results) 
WATER QUALITY DATA (i.e. water quality results) 
WATER QUALITY DATA (i.e. water quality results) 
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DATABASE FILE STRUCTURES 
' 

Structure for database: c:xxxcasg .dbf 

Field Field Name Type Width Dec 
1 SITEID Character 15 
2 TRANS_CODE Character 1 
3 RECORD_NO Character 3 

·. 

4 CONST_ENTR Character 3 
5 TOP_CASING Numeric 8 2 
6 BOT_CASING Numeric 8 2 
7 DIA_CASING Numeric 5 2 
8 CASING_MAT Character 1 
9 THICK_CASE Numeric 6 3 

10 TRANS_DATE Date 8 

** Total ** 59 

----------------------------------------------------------------
Structure dor database: c:xxxcons.dbf 

Field Field Name Type Width Dec 
1 SITEID Character 15 
2 TRANS_CODE Character 1 
3 CONST_ENTR Character 3 
4 RECORD_NO Character 3 
5 DATE_CONST Character ·a 
6 DRILLER Character 12 
7 SRCE_CONST Character 1 
8 METH_CONST Character 1 
9 FINISH Character 1 

lO TYPE_SEAL Character 1 
11 BOT_SEAL Numeric 4 
12 METH_DEV Character 1 
13 HRS DEV Character 3 
14 SPEC_TRT Character l 
15 TRANS DATE Date 8 -

** Total ** 64 

----------------------------------------------------------------
structure for database: c:xxxgeop.dbf 

Field Field Na.me Type Width Dec 
1 SITEID Character 15 
2 TRANS CODE Character 1 
3 RECORD NO Character 3 
4 TYPE_LOG Character l 
5 BEG DEPTH Numeric 8 2 
6 END DEPTH Numeric 8 2 
7 SOURCE Character l 
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8 TRANS_DATE Date 8 
** Total ** ' 46 

' 
Structure for database: c:xxxgwma.dbf 

Field Field Name Type Width Dec 
l. SITEID Character 1.5 
2 TRANS_CODE Character l 
3 RECORD NO Character 3 
4 IDENT Character l.O 
5 ASSIGNER Character 15 
6 TRANS_DATE Date 8 

** Total ** 53 

Structure for database: C:xxxhole.dbf 

Field Field Name Type Width Dec 
l. SITEID Character 15 
2 TRANS_:CODE Character 1 
3 RECORO_NO Character 3 
4 CONST_ENTR Character 3 
5 TOP_HOLE Numeric 8 2 
6 BOT_HOLE Numeric 8 2 
7 DIA_HOLE Numeric 8 2 
8 TRANS_DATE Date 8 

** Total ** 55 

----------------------------------------------------------------
Structure for database: C:xxxlift.dbf 

Field Field Name Type Width Dec 
1 SITEID Character 15 
2 TRANS_CODE Character 1 

¥'JI<'#;f3 CONS_ENTR Character 3 
4 RECORD NO Character 3 
5 TYPE LIFT Character 1 
6 DATE Character 8 
7 PUMP INTAK Numeric 5 
8 TYP_POWER Character 1 
9 HORSEPOWER. Numeric 7 2 

10 ADD_LIFT Character 3 
11. RAT_CAP Character 5 
12 TRANS DATE Date 8 

** Total ** 61 



' 

Structure for database: c:xxxlog1.dbf 

Field Field Name Type Width Dec 
1 SYSTEMID Character 6 
2 SITEID Character 15 
3 NO INTERVAL Numeric 2 
4 DATE Date 8 
5 INTER VALl. Character 7 
6 DESCRPTN1 Character 35 
7 INTERVAL2 Character 7 
8 DESCRPTN2 Character 35 
9 INTERVALJ Character 7 

10 DESCRPTN3 Character 35 
11 INTERVAL4 Character 7 
12 DESCRPTN4 Character 35 
13 INTERVALS Character 7 
14 DESCRPTN5 Character 35 
15 INTERVAL6 Character 7 
16 DESCRPTN6 Character 35 
17 INTERVAL7 Character 7 
18 DESCRPTN7 Character 35 

** Total ** 326 

----------------------------------------------------------------
structure for database: C:xxxlog2.dbf 

Field Field Name Type Width Dec 
1 SITEID Character 15 
2 INTERVALS Character 7 
3 DESCRPTNB Character 35 
4 INTERVAL9 Character 7 
5 DESCRPTN9 Character 35 
6 INTRVALlO Character 7 
7 DESCPTNlO Character 35 
a INTRVALll Character 7 
9 DESCPTNll Character 35 

10 INTRVAL12 Character 7 
11 DESCPTN12 Character 35 
12 INTRVAL13 Character 7 
13 DESCPTN13 Character 35 
14 INTRVAL14 Character 7 
15 DESCPTN14 Character 35 

** Total ** 310 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Structure for database: c:xxxlog3.dbf 

Field Field Name Type Width bee 
l. SITEID Character 15 
2 INTRVAL15 Character 7 
J OESCPTNl.S Character JS 
4 INTRVAL1.6 Character 7 
5 DESCPTN1.6 Character JS 
6 INTRVAL1.7 Character 7 
7 OESCPI'N17 Character JS 
8 INTRVAL18 Character 7 
9 DESCPI'N18 Character 35 

1.0 INTRVAL19 Character 7 
l.l. OESCPI'N19 Character 35 
12 INTRVAL20 Character 7 
13 OESCPTN20 Character 35 
14 INTRVAL2l. Character 7 
1.5 DESCPTN2l. Character 35 

** Total. ** 310 

----------------------------------------------------------------
Structure for database: C:xxxlog4.dbf 
Field Field Name Type Width Dec 

1 SITEID Character 15 
2 INTRVAL22 Character 7 
J DESCPI'N22 Character 35 
4 INTRVAL23 Character 7 
5 OESCPTN23 Character 35 
6 INTRVAL24 Character 7 
7 DESCPTN24 Character JS 
8 INTRVAL25 Character 7 
9 DESCPTN25 Character 35 

10 INTRVAL26 Character 7 
ll OESCPI'N26 Character 35 
12 INTRVAL27 Character 7 
13 DESCPTN27 Character 35 
1.4 INTRVAL28 Character 7 
15 DESCPTN28 Character 35 
16 INTRVAL29 Character 7 
17 DESCPI'N29 Character 35 
18 INTRVALJO Character 7 
19 DESCPTN30 Character 35 
20 INTRVALJl Character 7 
21. DESCPTNJl Character 35 
22 INTRVALJ2 Character 7 



23 OESCPTN32 Character 35 
24 INTRVAL.33 Character 7 
25 OESCPTN33 Character 35 
26 INTRVAL34 Character 7 
27 DESCPTN34 Character 35 
28 INTRVAL35 Character 7 
29 OESCPTN35 Character 35 

** Total ** 604 
Structure for database: C:xxxlog5.dbf 

Field Field Name Type Width Dec 
~ SITEID Character ~5 

2 INTRVAL.36 Character 7 
3 OESCPTN36 Character 35 
4 INTRVAL.37 Character 7 
5 OESCPTN37 Character 35 
6 INTRVAL38 Character 7 
7 OESCPTN38 Character 35 
8 INTRVAL.39 Character 7 
9 OESCPTN39 Character 35 

~0 INTRVAL40 Character 7 
~~ OESCPTN40 Character 35 
~2 INTRVAL4~ Character 7 
~3 DESCPTN4~ Character 35 
~4 INTRVAL42 Character 7 
~5 OESCPTN42 Character 35 
~6 INTRVAL43 Character 7 
~7 OESCPTN43 Character 35 
~8 INTRVAL44 Character 7 
~9 DESCPTN44 Character 35 
20 INTRVAL45 Character 7 
2~ DESCPTN45 Character 35 
22 INTRVAL46 Character 7 
23 DESCPTN46 Character 35 
24 INTRVAL47 Character 7 
25 OESCPTN47 Character 35 
26 INTRVAL48 Character 7 
27 DESCPTN48 Character 35 
28 INTRVAL49 Character 7 
29 DESCPTN49 Character 35 

** Total ** 604 

----------------------------------------------------------------
Structure for database: C:xxxmpnt .. dbf 

Field Field Name Type Width Dec 
1 SITEID Character 15 
2 TRANS CODE Character 1 
3 RECORD_NO Character J 
4 BEG_OATE Character 8 
5 END DATE Character 8 
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6 MP HEIGHT 
7 MP -REMARKS 
8 MP -REMARK2 
9 TRANS_OATE 

** Total ** 

Numeric 
Character 
Character 
Date 

6 
so 
so 

8 
15.0 

Structure for database: c:xxxnetw.dbf 

Field Field Name Type Width 
1 SITEID Character 15 
2 TRANS_CODE Character 1 
3 RECORD_NO Character 3 
4 NETWX_TYP Character 2 
5 BEG_YR Character 4 
6 END_YR Character 4 
7 TYP_ANALYS Character 1 
8 AGENCY Character 5 
9 FREQ_COL Character 1 

10 METH_COL Character 1 
11 ANAL_AGNCY Character 5 
12 NETWORX_ST Character 1 
1:3 SECNETW ST Character 1 
14 TRANS_DATE Date 8 

** Total ** 53 

Structure for database: c:xxxopen.dbf 

Field Field Name Type Width 
1 SITEID Character 15 
2 TRANS_CODE Character 1 
3 RECORD NO Character 3 
4 CONST_ENTR Character J 
5 TOP_SECT Numeric 8 
6 BOT_SECT Numeric 8 
7 DIA_OPENG Numeric 5 
8 TYP_HATL Character 1 
9 TYP_OPNGS Character 1 

10 LEN_OPENG Numeric 6 
11 WID OPENG Numeric ·6 
12 TOP_SCREEN Numeric 8 
1J BOT SCREEN Numeric 8 
14 TRANS DATE Date 8 

** Total ** 82 
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Dec 

Dec 

2 
2 
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2 
J 
2 
2 

----------------------------------------------------------------



Structure for database: C:xxxotda.dbf 

Field Field Name 
1 SITEID 
2 TRANS CODE 
3 RECORD NO 
4 CONST_ENTR 
5 TYPE_DATA 
6 LOC 
7 FORMAT 
8 TRANS DATE 

Type 
Character 
Character 
Character 
Character 
Character 
Character 
Character 
Date 

Width 
15 

1 
3 
3 

38 
1 
1 

** Total ** -
structure for database: 

8 
71 

c:xxxownr.dbf 

Field 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Field Name 
OWNER ID 
SITEID 
SYSNAME 
CLASS 
STORE 
ADDRESS 
CITY 
COUNTY 
STATE 
ZIP_CODE 
PHONE NO 
CONTACT NM 
CONNECTS 
POPULATION 
DATE_CON 
DATE POP 
CLS_RES 
CLS_COM 
CLS_IRR 
CLS IND 
TRANS_CODE 
RECORD_NO 
DATE OWN 
OWNERNM 
TRANS_DATE 

** Total ** 

Type 
Character 
Character 
Character 
Character 
Character 
Character 
Character 
Character 
Character 
Character 
Character 
Character 
NUllleric 
NUllleric 
Date 
Date 
NUllleric 
NUllleric 
NUllleric 
NUllleric 
Character 
Character 
Character 
Character 
Date 

Width 
6 

15 
35 

2 
20 
30 
20 
12 

2 
5 
8 

20 
6 
6 
8 
8 
3 
3 
3 
3 
1 
3 
8 

42 
8 

278 

Structure for datab;1se: c: xxxprod.dbf 

Field Field Name Type Width 
1 SITEID Character 15 
2 RECORD NO Character 3 
3 ENTRY NO Character 3 -
4 DATE Character 8 
5 DISCHARGE NUllleric 10 

Dec 

Dec 

Dec 

2 
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6 SOURCE_DAT Character 1 
7 METH MEAS Char9cter 1 
8 PROD-LEVEL Numeric 8 2 
9 STAT-LEVEL Numeric 8 2 

10 SOURC_DATA Character 1 
11 METH_MEAS2 Character 1 
12 PUMP_PER Numeric 6 1 
13 SPEC CAP Numeric 8 2 
14 DRAWDOWN Numeric 8 2 
15 TRANSIVITY Numeric 8 
16 STOR_COEFF Numeric 9 7 
17 TEST TYPE Character 1 
18 TRANS_DATE Date 8 

** Total ** 108 
Structure for database: c:xxxrght.dbf 

Field Field Name Type Width Dec 
1 SITEID Character 15 
2 WR_NO Character 12 
3 TYP_USE Character 3 
4 ANN_AFY Numeric 6. 
5 INST_GPM Numeric 6 
6 SUPP_USE Character 8 
7 SUPP_AFY Numeric 6 
8 SUPP_GPM Numeric 6 
9 WR_DATE Date 8 

10 TRANS_DATE Date 8 

** Total ** 79 

----------------------------------------------------------------
Structure for database: C:XXXW'fld.dbf 

Field Field Name Type Width Dec 
1 SITEID Character 15 
2 TRANS CODE Character 1 
3 RECORD_NO Character 3 
4 NO_WELLS Character 3 
5 DEPTH_DEEP Numeric 3 
6 DEPTH_SHAL Numeric 3 
7 METH_CONS Character 1 
8 SIZE_WFLD Numeric 7 
9 TRANS DATE Date 8 

** Total ** 45 



I 
I 
I 

' 

I 
I 
I 
I 

Structure for database: c:x:xxsite.dbf I 
Field Field Name Type Width Dec 

1 TRANS_CODE Character 1 

I 2 STRT_CARD Character 6 
3 SITEID Character 15 
4 RPl'G_AGNCY Character 5 

I 5 PROJ_NO Character 6 
6 LOCAL_NO Character 15 
7 LATITUDE Numeric 7 
a LONGITUDE Numeric 7 I 9 LATLONG_AC Character 1 

l.O LAMBERT_N Numeric 10 
ll. LAMBERT E Numeric 10 

I 12 OWNER_ID Character 6 
1.3 STATE Character 2 
1.4 COUNTY Character 3 
15 LOC_MAP Character 20 I 1.6 SCALE Numeric 7 
17 ALTITUDE Numeric a 2 
l.a METH_MEASR Character 1 I 1.9 ACCU"RACY Character 3 
20 HYDRO_UNIT Character 8 
21. STAT_TYPE Character l. 

I 22 AGNCY_OSE Character l. 
23 REMARXS Character 50 
24 DATE_EST Character 8 
25 DATA_RELY Character 1 _I 26 SITE_TYPE Character l. 
27 DATE_CONST Character a 
2a USE_SITE Character 1 I 29 SEC_SUSE Character 1 
30 TERT_SUSE Character l. 
31. USE WATER Character 1 

I 32 SEC_WUSE Character 1 
33 TERT_WUSE Character 1 

I 



I 
I 
I 34 AQUIF_TYPE Character 1 

35 PRIM_AQUIF Character 8 

I 36 DEPTH_WELL Numeric 8 2 
37 DEPTH_HOLE Numeric 8 2 
38 SRCE_DATA Character 1 

I 39 WATER_LVL Numeric 8 2 
40 DATE_MEAS Character 8 
41 METH_MEAS Character 1 

I. 
42 SITE_STAT Character 1 
43 SOURCE_ COD Character 1 
44 GEOLOG Logical 1 
45 TRANS_OATE Date 8 

I ** Total ** 272 

I 
I 

Structure for database: c:xxxwqsf.dbf 

Fie1d Field Name Type Width Dec 
1 STA_TYPi Character 6 

I 2 STA TYP2 Character 6 

3 · STA TYP3 Character 6 
4 STA_TYP4 Character 6 

I 
5 STA_TYP5 Character 6 
6 STA_TYP6 Character 6 
7 STA_TYP7 Character 6 
8 SITEID Character 15 

I 9 SS_CODE1 Character 8 
10 SS_CODE2 Character ll. 
11 SS_CODEJ Character 10 

I 
12 STATE Character 2 
13 COUNTY Character 3 
14 STA_STAT Character 2 
15 LATITUDE Character 7 

I 16 LONGITUDE Character 8 
17 LATLONG_AC Character 1 
18 UNITS Character 1 

I 19 AQ_THICK Numeric 3 
20 ALTITUDE Numeric 5 
21 PRIM_AQUIF Character 40 

I 22 MA.J_BASIN Character 24 
23 MIN_BASIN Character 40 
24 MA.J_B_CODE Character .2 

I 
25 MIN_B_CODE Character 2 
26 SUB_B_CODE Character 2 
27 LOCATION Character 48 
28 CAT_NO Character 8 

I 29 REACH NO Character ] 

30 ON OFF Character ] 

31 REACH MI Character 8 

I 



I 
I 

32 REMARK~ Character 72 I 
33 REMARK2 Chariicter 72 
34 REMARK3 Character 72 

I 35 REMARK4 Character 72 
36 REMARKS Character 72 
37 REMARK6 Character 72 

I 38 REMARK7 Character 72 
39 REMARKS Character 72 
40 REMARK9 Character 72 
4~ REMARK~O Character 72 ,I 42 REMARK~~ Character 72 
43 REMARK~2 Character 72 
44 REMARK~3 Character 72 

I 45 REMARK~4 Character 72 
46 REMARK~S Character 72 
47 TRANS_DATE Date 8 

** Total ** 1387 I 
Struct=e for database: C:xxxsdaf.dbf I 
Field -Field Name Type Width Dec 

I ~ SITEID Character 15 
2 DATE_TIME Character 10 
3 MEDIA Character 6 
4 SMK_1 Character 1 I 5 SMK_2 Character 1 
6 SMK_J Character 1 
7 SMK 4 Character l 

I 8 SMK 5 Character 2 
9 UMK_1 Character 2 

10 UMK 2 Character 3 
1~ UMK_J Character 1 I 12 UMK 4 Character 2 
13 P72019 Character 10 
14 P82546 Character 10 I ~5 P72004 Character 10 
~6 P73675 Character 10 
17 P84124 Character 10 

I ~8 P84077 Character 10 
19 P84~29 Character 10 
20 TRANS DATE Date 8 

** Total ** 124 I 
I 
I 
I 



I 
I 
I 

' 

I 
I ·. 

I 
I 
I 
I 
I 

,structure for database: c:xx:xwqi1.dbf 

Field Field NaJne Type Width Dec 
1 SITEID Character 15 

I 2 RECORD_NO Character 3 
3 PARM_001 Character 10 
4 CONC_001 Character 10 

I 
5 PARM_002 Character 10 
6 CONC_002· Character 10 
7 PARM_003 Character 10 
a CONC_003 Character 10 

I 9 PARM_004 Character 10 
10 CONC_004 Character 10 
11 PARM_OOS Character 10 

I 12 CONC_OOS Character 10 
13 PARM_006 Character 10 
14 CONC_006 Character 10 

I 
].5 PARM_007 Character 10 
16 CONC_007 Character 10 
].7 PARM_ooa Character 10 
].8 CONC_008 Character 10 

I 19 PARM_009 Character l.O 
20 CONC_009 ~aracter 10 
2l. PARM_010 Character 10 

I 22 CONC_OlO Character 10 
23 PARM_011 Character 10 
24 CONC_Oll Character 10 

I 
25 PARM_012 Character 10 
26 CONC_Ol.2 Character 10 
27 PARM_Ol3 Character 10 

I 



I 
I 

28 CONC_013 Character 10 I 
29 PARM_014 Character 10 
30 CONC_014 Charl!.cter 10 

I 31 PARM_OlS Character 10 
32 CONC_OlS Character 10 
33 PARM_Ol6 Character 10 
34 CONC_016 Character 10 I 35 PARM_017 Character 10 
36 CONC_017 Character 10 
37 PARM_Ol8 Character 10 

I 38 CONC_Ol8 Character 10 
39 PARM_019 Character 10 
40 CONC_019 Character 10 
41 PARM_020 Character 10 I 42 CONC_020 Character 10 

** Total ** 419 

I 
I 

Structure for database: C:xxxwqi2 .dbf I 
Field Field Name Type Width ·oec I 1 SITEID Character 15 

2 RECORD_NO Character 3 
3 PARM_021 Character 10 
4 CONC_021 Character 10 I 5 PARM_022 Character 10 
6 CONC_022 Character 10 
7 PARM_023 Character 10 I 8 CONC_023 Character 10 
9 PARM_024 Character 10 

10 CONC_024 Character 10 

I ll. PARM_025 Character 10 
12 CONC_025 Character 10 
13 PARM_026 Character 10 
14 CONC_026 Character 10 I 15 PARM_027 Character 10 
16 CONC_027 Character 10 
17 PARM_028 Character 10 I 18 CONC_028 Character 10 
19 PARM_029 Character 10 
20 CONC_029 Character 10 

I 21 PARM_030 Character 10 
22 CONC_OJO Character 10 
23 PARM_OJ1 Character 10 
24 CONC_OJl Character 10 I 25 PARM 032 Character 10 

I 



I 
I 
I 26 CONC_OJ2 Character 10 

27 PARM_033 Character 10 

I 28 CONC_033 Character 10 
29 PARM_034 Character 10 
30 CONC_034 Character 10 

I 31 PARM_035 Character 10 
32 CONC_035 Character 10 
33 PARM_036 Character 10 

I 
34 CONC_036 Character 10 
35 PARM_037 Character 10 
36 CONC_037 Character 10 
37 PARM_038 Character l.O 

I 38 CONC_038 Character 10 
39 PARM_039 Character 10 
40 CONC_039 Character 10 

I 
41 PARM_040 Character 10 
42 CONC_040 Character 10 

** Total ** 419 

I 
I 
I structure for database: c:xxxwqi3.dbf 

Field Field Name Type Width Dec 

I 1 SITEID Character 15 
2 RECORD_NO Character 3 
3 PARM_041 Character 10 

I 4 CONC_041 Character 10 
5 PARM_042 Character 10 
6 CONC_042 Character 10 

I 
7 PARM_043 Character 10 
8 CONC_043 Character 10 
9 PARM_044 Character 10 

10 CONC_044 Character 10 

I 11 PARM_045 Character 10 
12 CONC_045 Character 10 
13 PARM_046 Character 10 

I 
14 CONC_046 Character 10 
15 PARM_047 Character 10 
16 CONC_047 Character l.O 

I 
17 PARM_048 Character 10 
18 CONC_048 Character 10 
19 PARM_049 Character 10 
20 CONC 049 Character 10 

I 21 PARM_OSO Character 10 
22 CONC_OSO Character 10 
23 PARM_051 Character 10 

I 



: 

I 
I 

24 CONC_051 Character 10 I 
25 PAR.M_052 Chaz;acter 10 
26 CONC_052 Character 10 I 27 PAR.M_053 Character 10 
28 CONC_053 Character 10 
29 PAR.M_054 Character 10 

I 30 CONC_054 Character 10 
31 PAR.M_o55 Character 10 
32 coNc_o55 Character 10 
33 PARM_OS6 Character 10 I 34 CONC 056 Character 10 
35 PAR.M 057 Character 10 
36 CONC_057 Character 10 

I 37 PAR.M_058 Character 10 
38 CONC 058 Character 10 
39 PAR.M 059 Character 10 
40 CONC_059 Character 10 I 41 PAR.M_060 Character 10 
42 CONC_060 Character 10 

** Total ** 419 I 
I 
I 

Structure for database: c:xxxwqi4.dbf 

Field Field Name Type Width Dec I 1 SITEID Character 15 
2 RECORD_NO Character 3 

I 3 PAR.M_061 Character 10 
4 CONC_061 Character 10 
5 PARM_062 Character 10 
6 CONC_062 Character 10 I 7 PARM_063 Character 10 
8 CONC_063 Character 10 
9 PARM_064 Character 10 

I 10 CONC_064 Character 10 
11 PARM_065 Character 10 
12 CONC 065 Character 10 

I 13 PARM_066 Character 10 
14 CONC_066 Character l.O 
15 PARM_067 Character 10 
16 CONC 067 Character 10 I 17 PARM 068 Character 10 
18 CONC 068 Character 10 
19 PARM 069 Character 10 

I 20 CONC_069 Character 10 
21 PARM_070 Character 10 

I 



. . 

I 
~ 

I 
I 22 CONC_070 Character ~0 

23 PARM_07~ Charjl.cter ~0 

I 24 CONC_071 Character ~0 

25 PARM_072 Character ~0 

26 CONC_072 Character ~0 

I 
27 PARM_073 Character ~0 

28 CONC_073 Character ~0 

29 PARM_074 Character ~0 

30 CONC 074 Character ~0 

I 3~ PARM=075 Character ~0 

32 CONC_075 Character. ~0 

33 PARM_076 Character ~0 

I 34 CONC_076 Character 10 
35 PARM_077 Character 10 
36 CONC_077 Character 10 

I 
37 PARM_078 Character ~0 

38 CONC_078 Character 10 
39 PARM_079 Character ~0 

40 CONC_079 Character ~0 

I 41 PARM_OSO Character ~0 

42 CONC_080 Character ~0 

** Total. ** 4~9 

I 
I 
I Structure for database: c:xxxwqi5.dbf 

I 
Field Field Name Type Width Dec 

1 SITEID Character 15 
2 RECORD_NO Character 3 
3 PARM_081 Character 10 

I 4 CONC_081 Character 10 
5 PARM_082 Character 10 
6 CONC_082 Character 10 

I 7 PARM_08J Character 10 
8 CONC_08J Character 10 
9 PARM_084 Character 10 

I 
~0 CONC_084 Character 10 
~~ PARM_085 Character 10 
12 CONC 085 Character 10 
~3 PARM_086 Character 10 

I ~4 CONC_086 Character 10 
~5 PARM_087 Character 10 
16 CONC 087 Character 10 

I 
17 PARM_088 Character 10 
18 CONC 088 Character 10 
19 PARM_089 Character 10 

I 



• ,. 

I 
I 

20 CONC_089 Character ~0 I 
2~ PARM_090 Cha:z;acter ~0 

22 CONC_090 Character ~0 I 23 PARM 09~ Character ~0 

24 CONC=09~ Character ~0 

25 PARM_092 Character ~0 

I 26 CONC_092 Character ~0 

27 PARM_093 Character ~0 

28 CONC_09J Character ~0 

29 PARM_094 Character ~0 I 30 CONC 094 Character ~0 

3~ PARM=095 Character ~0 

32 CONC 095 Character ~0 

I 33 PARM=096 Character ~0 

34 CONC_096 Character ~0 

35 PARM 097 Character ~0 

36 CONC_097 Character ~0 I 37 PARM_098 Character ~0 
!• ... 

38 CONC_098 Character ~0 

39 PARM_099 Character ~0 I 40 CONC_099 Character ~0 

4~ PARM_lOO Character ~0 

42 CONC_lOO Character ~0 

I ** Total ** 41.9 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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APPENDIX A. Instructions for entering STORET Station Type 
Codes. 

4.3.5 Station Type,Codes 

Station type codes are those station header data elements 
that describe the type and purpose of the monitoring station. 
STORET currently has several categories of station type codes. 
In STORET terminology, each category is called a level. 
Different levels are required depending on the type of data 
entered (Ground-Water, Surface-Water POTW, sediment, or 
biological). 

Existing and planned station type codes of particular importance 
to Ground-Water/STORET users are highlighted in Exhibit 4-1. 
Many of the station type codes that are recommended for the 
station headers of ground-water monitoring wells are not of 
the "required" type for STORET. However, in order to com
pletely distinguish ground-water monitoring stations from 
others in STORET, they should be used. 

Users are required to specify one level-one and one level-two 
code for each station entered into STORET. The station codes 
in levels three through five are optional and may be used in 
any combination to further describe the sampling site. For 
example, with ground-water data, level-four codes are not 
pertinent. However, using two level-five codes may make 
station identification easier. 

Users must string together station type codes relevant to 
their station. For example, a station monitoring a hazardous 
waste landfill located in an industrial facility might have a 
station type code of: 

A 

B 

r-----------------------A 
r-------------------8 

.---------- c ' .1. r-1-,-.-r-1 ~--. -_ -_ -_: 
WE ll/AMBNT /IND/lNDFl/HAZARO 

level 1 Code c level 3 Code 

level 2 Code 0 L.,..el 5 Code 



EXHIBIT 4-1 

Recommended STORET station-type codes 
for gro,und water monitoring stations 

Category Code Definition 

1 - Station Location; one required •. 

WELL 

SPRING 

PIPE 

- ... : . 

Station samples from a well. 

Station samples from a spring. A natural 
flow of ground water fro the earth, which 
feeds into a stream or body of water on 
the surface. 

Station samples at or within a man-made 
facility. Includes water supply, waste
water treatment and industrial 
facilities. 

2 - Monitoring Class; one required. 
·:t -;· , .: r 

AMBNT 

NONAMB 

Monitoring ambient conditions of the 
environment. Includes facility intakes 
pulling directly from an ambient source 
(EX-STREAM/AMBNT/MUN/INTAKE). 

Monitoring at or within a man-made 
facility. Compliance monitoring falls 
into this category. Includes sites where 
facility discharge has directly influ
enced or impacted the environment 
(Ex-PIPE/NONAMB/IND/OUTFL/NTRTMT). Only 
valid for station locations "PIPE" or 
"WELL". NONAMB is assumed for "PIPE" 
sites. 

3- Operation; required for "PIPE", otherwise optional. 

MUN 

IND 

CMBMI 

Public drinking water intake sites or 
wastewater treatment facilities. Public 
facilities munici-pal/state/federal). 

Industrial private facility. 

Combined "MUN" and IND". 
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F.XHIBIT 4-1 - continued 

Category Code Definition 

3- Operation; required. for "PIPE", otherwise optional
continued. 

AGRI 

MINE 

COMNTY 

DEVLMT 

DOMEST 

ABANDN 

DISPOS 

Agricultural site. 
feedlots, grazing, 
(forestry). 

Includes raw crops, 
and silviculture 

Mine or site of minLng activities. 

Community (unincorporated). Includes 
water supplies and septic systems. 

Development site. Includes construction. 

Domestic (residential) grey water dis
charge facility. Includes water supplies 
and on-lot septic systems. 

The site from which samples are gathered 
is abandoned. 

Waste disposal site (solid/liquid). 

4- Treatment Status; required for "PIPE", otherwise 
optional. 

NTRTNT 

PTRTMT 

TREATED 

CMBTRT 

No pollution abatement has been 
performed. 

Some, but not all, of the intended 
pollution abatement has been performed. 
Pretreatment. 

All of the intended pollution abatement 
has been performed. 

Combined treatment, where treatment 
status does not clearly fall into. 
Includes unknown treatment status. 

5 -Source Type; required for "PIPE", otherwise optional. 

INTAKE 

OUTFL 

CMASRC 

Intake or influent. 

Outfall, discharge or effluent. 

Combined source ("INTAKE and "OUTFL"). 
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EXHIBIT 4-1 - continued 

category Code Definition 

6 - Waste Source; one or more optional. 

IMPDMT 

LNDFL 

INJECT 

SEPTIC 

LNDTRT 

NONPNT 

Impoundment. 
ment lagoons, 
tion ponds. 

Landfill. 

Includes waste pits, tre?.t
arid settling and evapora-

Site where liquid waste has been injected 
underground as a means of disposal. 

Septic system. 

Land treatment area. 

Nonpoint source pollution. Includes 
eutrophication, acidification, thermal 
change, organic nutrients, sedimentation, 

, and hydromodification. 

7 - Miscellaneous Descriptors; optional. 

SPRAY 

SBSOIL 

HRZTL 

TUNNEL 

GALERY 

RUNOFF 

STMSWR 

SANSWR 

CMBSWR 

Site where water has been sprayed on the 
surface of the land for purposes of 
irrigation. 

subsoil - a drain tile system or other 
points just below the surface of the 
land. 

Horizontal well. 

TUnnel - an underground corridor. 

Gallery - an artificial, underground 
structure implanted to collect ground 
water. 

Stormwater runoff. 

Stormwater sewer. 

Sanitary sewer. 

Combined stormwater and sanitary sewer. 
"STMSWR" and "SANSWR". 
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EXHIBIT 4-1 - continued 

Category Code Definition 

7 - Miscellaneous Descriptors; optional - continued. 

SUPPLY 

NET 

MONITR 

HAZARD 

BACK 

DOWN 

MET 

UPGR 

DOWNGR 

RCRA 

CERCLA 

water supply storage or treatment 
facility. 

Fixed site network station. 

Source monitoring site, which monitors a 
known problem or detects a specific 
problem. 

Site of hazardous or toxic waste or 
substances. 

Monitoring for background (baseline) 
water quality. Opposite of "DOWN". 

DoWn (i.e., within a potentially polluted 
area) from a facility which has a 
potential to pollute. See also "DOWNGR" 
and "UPGR". 

Site where sampling is performed to 
describe scientific phenomena related to 
the meteorological conditions, such as 
temperature, solar radiation, winds, and 
the quantit.y and qua1ity of atmospheric 
deposition. 

Upgradient of a well or spring. Only 
valid for use with "WELL" or "SPRING" 
(ground water sites). 

Downgradient of a well or spring. Only 
valid for use with "WELL" or "SPRING" 
(ground water sites). 

RCRA monitoring site. 

Cercla ("Superfund") mcnitoring site. 
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The complete list of valid STORET station type codes may he 
retrieved in the on-line data set called "STORET.HELP. 
STATION. TYPE". 

4.3.6 Station Depth 

The station depth field in the STOPET station header is used 
for surface-water stations, to store the total depth (i.e., 
from surface to bottom) of the point where the sample was 
taken. Ground-Water/STORET users may score the aquifer thick
ness, at the point. where the well is located, in the station 
depth field. 

4.3.7 Hydrologic Unit Code 

The hydrologic unit code of the STORET station header is an 
eight-digit code representing the USGS hydrologic unit in 
which the station is located. The components of the codes 
represent hydrologic region, sub-region, accounting unit, and 
cataloging unit. This coding.scheme represents different 
basin designations than the major/minor/sub-basin required by 
STORET. Codes can be found on US Hydrologic Unit Map-1974, 

·c,;.State of Washington, which may be obtained from USGS Purchas
ing (Spokane), phone (509) 456-2524. 
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APPF.NDIX B. Instructions for entering STORET SMK and UMK 
Codes. 

4.5.4.1.1 Media Key 

The media key identifies the medium in which sampling was 
done (e.g., water, sediment, etc.). For ground-water, there 
are currently two media keys: •GRWTR" and •RCRAGW.• •GRWTR" 
is to be used by all programs except RCRA. The RCRA Program 
has designated its own media key •RCRAGW" which is to be used 
for inputting RCRA ground-water monitoring data. Any program 
that wishes its own media key can develop it own code. This 
option is currently being investigated at the Agency. 

4·.5.4.1.2 System Multipurpose Key (SMK) 

When doing _ground-water monitoring, it is common to extract 
more than one sample per monitoring station. There are several 
ways to obtain multiple samples, and for quality assurance 
purposes, it will be beneficial for STORET/Ground-Water users 
to be able to distinguish the manner in which multiple samples 
were obtained. The system multipurpose key enables users to 
make this distinction. A brief review of sampling is included 

. here which will help explain the coding used with the system 
multipurpose key. 

There are three common methods for obtaining multiple samples 
'·from ground-water monitoring stations. 

0 

0 

Several samples may be taken from the same sample point 
and placed into separate sample bottles. For the pur
pose of this manual, each individual sample of the total 
set will carry its own unique number. 

One sample may be taken from the sample point, immedi
ately divided in the field, and placed into different 
sample bottles. Each portion of the original sample now 
residing in separate sample bottles will be called a 
•Field replicate" in this manual. 

o One sample may be taken from a well and not divided into 
separate sample bottles until it arrives at the labora
tory. Each portion of the original sample now residing 
in sample bottles will be called a "laboratory repli
cate" in· this manual. 

It should be understood that when multiple samples are indi
cated on a data sheet, it may mean that any one of the above 
methods was used to obtain the multiple sample or that a 
combination of the above methods was used to obtain the mul
tiple sample. The SMK code will enable a STORET/Ground-Water 
user to determine whether the ground-water data is a multiple 
sample, what method(s) was(were) used to obtain the multiple 
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sample, ho,. many multiple samples "'ere taken, and which one 
of the multiple samples the data examined came from. 

This information is obtained via the six-digit SMK code. 
Each of the first four digit positions of tr.e code signifies 
a specific piece of information. At this time, the last two 
digits of the code will appear as zeros because no specific 
pieces of sampling information have yet been defined for 
these positions. One SMK will be entered fore each sampling 
event (each set of multiple samples will be considered a 
sampling event). 

The information CC·nveyed in the first four digit positions of 
the SMK is summarized in the following: 

Digit 
Position Component Definition 

1 Identifies whether the sample is an individual 
sample or one of a multiple sample set. For exam
ple, the sample in question could bei one of a set 
of samples taken from a station (well) and nor 
further divided; one of a set of multiple samples 
divided in the field; one of a set of multiple 
samples divided in the laboratory; or a combination 
of the above. The actual number placed in the 
first digit position will be a value ranging from 
0-7. The meaning attached to the first digit posi
tion nun~er can be determined from the table on 
page 4-29. 

2 

3 

4 

Identifies which sample in the set of multiple 
samples the data received comes from. For example, 
if a sampling event from a single sample point has 
resulted in four undivided samples, the data values 
reported for the first sample would have an SMK 
code with "1" in the second digit position; the 
data values reported for the second sample would 
have an SMK with "2" in the second digit position, 
etc. 

Identifies which one of the field replicates the 
data received comes from. For example, if one 
sample was collected at the sample point and divided 
in to several sample bottles for analysis in the 
field, the data values reported for the first "field 
replicate• would have a "1" in the third digit 
position of the SMK code; the second field repli
cate would have "2" in the third digit position of 
the SMK code, etc. 

Identifies which of the lab replicates the data 
received comes from. For example, if one sample 
was collected at the sample point and divided into 
several sample bottles for analysis in the lab, the 
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data values reported for the first "lab replicate• 
would have a "l" in the fourth ~igit position of 
the SMK code: the second "lab replicate• would have 
a "2" in the fourth digit position of the SMK code, 
e~. ~ . 

The following table will enable the user to determine the 
significance of the value appearing in the first digit posi
tion of the SMK. 

Sample Media Key "SMK" Notation for Ground-Water/STORET User 

First 
Digit Multiple Field Lab 
Code Sample Replicate Replicate 

0 NO No No 
1 No No Yes 
2 No Yes No 
3 Yes No No 
4 NO Yes Yes 
5 Yes Yes No 
6 Yes No Yes 
7 Yes Yes Yes 

For example, should the first value of an SMK code be 3, the 
user knows that several separate samples were taken at the 
sample point. None of these were further divided in either 
the field or the lab. If the first value of the SMK code 
were a 5, the user would know that several samples were taken 
at the station and further, that one or all of the samples 
were subsequently divided in the field so that the data re
trieved is from a field replicate. Finally, should the first 
value of the SMK code be a 1, the user would know that only 
one sample was obtained from the sample point, but this was 
divided into several portions in the lab and the data re
trieved is from one of the lab replicates. 

The example of an SMK code illustrated below indicates that 
the data observed is one sample from a set of samples, that 
this particular sample was the first in the lot, the sample 
was divided in the field, and that this is the first of the 
field replicates. There was no division in the lab. 

IITF~ 
511000 

Key 

A 5 indie<~tes that this one set of multiple sample. 
which was subsequently dovided into field replocat~' 

B 1 indoe<~tes that this is the first repliC<Jte of the 5Rt 
of samples for thi\ particular ltation 

C 1 indicate\ that th1s is the first field replicate 

0 0 indicate~ that tht! original umple~ were not 
4 7 divided in the lab. 

E These field\ are currently undefined 



4.5.4.1.3 Users Multipurpose Key (UMK) 

The UMK is an eight-digit number which will be used to de
scribe the method in which a ground-water sample was collected 
and analyzed. There will be one "UMK" per sampljng ~vent· 
(each multiple sample may be considered a sampling event). 
There are four components of a UMK code, defined below. 

Digit 

1-2 

3-5 

6 

7-8 

Component Definition 

Coded value for sampler type (see Appendix E) 

Identifies up to three different materials making 
up the sampling equipment; one digit each (see 
Appendix E) 

Flag for indicating whether the reported values 
were determined in the lab or the field (see Appen
dix E) 

Coded value to identify analytical method used 
determine reported values (see Appendix E) 

to 

A sample UMK is illustrated below: 

~~ 
01001!>01 

Key 

A Sampler type; 01 = Bottom Valve Bailer 

B Sampling equipment material; 001 = stainleu steel 

C Lab or field determination flag; 5 = contract, field 

D Analytical method used to determine reported 
values; 01 = Gas chromatography /mas. 
spectrometry (GC/MS) 
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APPENDIX C. Instructions for entering STORET Data Quality 
Assessment information. 

Remark codes may be entered with each dat~ point. They need 
not always be used. Complete instruction on how to store 
data with remark codes.·may be found in Chapter WQ-DE of the 
STORET Users' Handbook (February 1982). 

It should be noted that some data (Superfund especially) may 
have remark codes identical to STORET's but with different 
definitions. These are usually indicated on the lab data 
forms. For example, remark code "B" in STORET refers to 
bacterial counts out of range, while Superfund uses "B" to 
indicate a compound found in a travel or lab blank sample. 
Another example is that Region IX's office policy is to sub-· 
stitute •u• for "B" if data value is below the detection 
level. If the value is above detection level, no data is 
entered at all. These inconsistencies are mentioned to en
sure that users "pre-edit" suspect data so that they maintain 
consistency with STORET remark codes. 

4.7 Quality Assurance/Quality Control 

Information of QA/QC for ground-water monitoring such as well 
construction, sampling methods, and laboratory analysis tech
niques is extremely important because of the numerous factors 
which may affect the accuracy of the parameter values input 
into STORET. For example, knowledge of the well construction 
may help the user determine the reliability of the data, and 
knowing the sampling method used might help the users deter
mine the possibility of sample aeration and a subsequent 
volatilization of organics. Accessibility to this type of 
information will assist users in determining the usefulness 
of STORET data for their particular needs. 

A parameter QA/QC code named Data Quality (84129) has been 
added to STORET. As with all parameter codes in STORET, four 
characters of coded values are available for use with the 
Data Quality parameter code. The presence of this code will 
enable users to store fairly detailed QA/QC information for 
each sample. 

QA/QC is a complex element of a data management system and 
involves many activities in well location, construction, 
sampling, and laboratory analysis. A decision on how all or 
some of these activities should be included in the data base 
has not been made at this time. However, because of the 
importance of this issue, a preliminary approach has been 
added to STORET by the Office of Solid Waste. The approach 
will provide a mechanism for starting to address this topic. 
This approach is expected to be refined by EPA over the next 
year. 
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The four-digit code contains the following for the specified 
digit positions: 

o The first-position (left) character will contain a one
digit code for thE' Pvaluation of well construction. The: 
values in the first digit position will range from 0-2 
or be blank. The meaning of each of the possible values 
is summarized below: 

0 

1'::· •. • :.: ....... , ... ·: 

0 

2 -- Well has been EPA/State inspected in the last 
five years and determined to be of high quality. 

1 -- Well has been properly drilled, constructed of 
inert materials, properly developed, properly 
located, and has controls to prevent tampering. 
Well constructed in accordance to guidance 
produced by EP~/State. 

0 Well is known to be inadequate in some manner. 

Blank Well information unknown or not'stored. 

The second-position character will contain a one-digit 
code for the evaluation of sampling QA/QC. The values 
of digits in the second position can range from 0-3 or 
be blank. The meaning for each value is given below: 

3·-- EPA/State has performed a QA/QC evaluation 
within the last two years, with a positive 
result. 

2 -- A detailed QA/QC plan with standard procedures 
and internal checks exists; the objectives of 
the plan have been verified as being met for 
at least one year (e.g., RCRA guidance for 
waste analysis, September 1984). 

1 -- A detailed QA/QC plan with standard procedures 
and internal checks exists (e.g., RCRA guid
ance for waste analysis, September 1984). 

0 No detailed QA/QC plan exists. 

Blank Information unknown or not stored. 

The third-position character will contain a one-digit 
code for the evaluation of laboratory QA/QC and will 
have values ranging from 0-3 or be blank. The meaning 
for these values is identical to the second-position 
character described above. 
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0 
The fourth-position character will contain a one-digit 
code for the evaluation of overall QA/QC during the 
entire sequence of the sampling event. The fourth
position character can have values ranging from 0-3 or 
be blank. The meaning for these values is identical to 
the second-position character described above. 

r .. ~;f· 
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Vl 
N 

-TP':'n<lll< n 

PAr~ter C~es, V8]ues, 8n<l Definition ~IP. ~crlrtnr 

Par~ter 

Ccxle 

S~le purpose descriptors 

84053 Samp 6 ~~-1 t '""' " m f rP.<'] ue ncy 

84067 N8ture of onnl tnri!Yl 

Vl\lueq 

Sf.LP 
!TJ'IP 

Value OP.flnltlons 

Water quality, monthly 
W8ter auallty, quarterly 
Water auallty, seml-annu8lly 
W8ter quality, annually 
Welter \eve 1, cont I nJOJ:'I 

Water level, monthly 
Water level, au8rterly 
Water level, seml-annu8lly 
Wat~r level, 8nnually 

-------------------



--·------ -- - - - - -

Ul 
w 

- --
.. 1\pP?rrllx 0 (cnntlruP.d, p.2) 

S~le ~crlptor P~rameter Code9, V~lueg, and Definition 

PAraneter 
Code 

!14121 

R4122 

~amplinQ condition rle~crlpt~~ 

7)674 Procluc t. I r:m 1 "v"' 1 

12000 

Val UP.!'! 

m'IITF: 
n:nL 
fYJllf:R 

CN'Ml 
AS-INT 
PRMIT 

... 

ValuP. Definitions 

~tAt~ '" r~ulAt\nq fAcility 
f"'l<>rA 1 ..r1ency Is rP.<llll at I nq f AC lll ty 
n• h~r ,,,ertcy 19 re<1ul at I nq f i'lci \1 tv 
:;,,,·p1E'<l to detennlne bacl<grn.Jnd level!'! 
f:I'U11p\P<f to .~tennlne ground-w"t"r 'IUAII ~y 
~iln,p\E'<l to c1etetlnloo qround-Yater !'!U\ta-
hility AS drlnl<ina WAter ~reP. 

Si1"1Ple<1 to determine qt"OUnd-watP.r contll"ll Mt Inn 
~led as part of facility's a~!'!eq~nt pli'ln 
~.,~led M part of faclllty'n flP.Mit r~ulrP.n>nt<~ 

Watl'r lev~!. In feet oolow t.~o ....... 11P. well WA'I 

•1\ ... ch" r<1l ro 

F.lev~t ion l')f \an• I .'!urf'ICP., In f~><>t IIOnv" "'~'"'" 
f\,...A lf'Vf'l\ 

-



!\p[>C'ncllx 11 1-:-nntlnuoo, p.JI 

SaiiP._~fW'q(:_r_l_r.t.or PM.-.-ter Cod~, ValUE:''!, 11rd Definition 

Parmneter 
Coclf> 

Smrpllrq comltlon de9crlptorn (contln•1P<1) 

F.levot ion of nrounrt w.~tPr 

720 I 'l Oepth to water lr.VP.l 

A25~5 W11ter l<?vel rP.\at lv,. to MC-ln "<:'" 1~-""1 

82514 Me11~urlnn point elev,.tlnn 

B254n OP.pth frm leVP.l to rreA~url nn rot nt 

S8mpllng/An,lytlc11l ~thodA De~crlptor.R 

73675 Volume of water evacuate<! fron well 
prior to sample collection 

Value'! 

<. '· 

------- --- -

Value Definitions 

Elev"tlon of top of water t"hle "t s~l.lm 
oolnt, In feet abovo toean Rea levol 

OP.pth, In feet, f~ lanrt aurfa~ to top of 
WAt~r. table at sampllnq pelnt · 

nlrference betwoen top of "'"t~r table anrt 
-. .. n Mil level at ~~~lim oolnt 

F:]Pv,,t.lon of meMur.lnn roln~. In f<'et .. mvP 
mean 'lP.a \eve l 

l)>pth, In feet, fr.-,., lan<l qurf'lce to -.a~urlna 
rr•lnt, In foot 

In gallons 

-· - - - - - -- -



- ---- - - - - - - - - - - - - - --·- -

V1 
V1 

Parameter 
Cn<le 

Mpendlx n (continued, p.4) 

Cod Values, and Definition sample Descriptor Parameter es, 

Value OP.flnltlons 

( cont I nuNl) • • • fS~am~p~l~l!ng9L/~an~~~l~y~tll£c~al~me~t~h~od£~~~~e~s~c!r!lr~t~o~rB~.~~~~~~--

A4\l'l .'>ource of eVIIC'Il>lt ton <lilt II 

A~\24 I-IPthe<l of 'lVIIC:oJ'It. I on 

·r.rA 
~p 

CT. 
F:'-lOL 
STATP. 
~f.ll 

1\1'( 1'1 
·, "Ail, 

t:n'IPJ\ 
·Jr.ro 
PERl' 
C.F:NP 
PtTP 
l:,..pJ, 
IIII('KT 

RrPMP 
:>BPI'1P 
TRPMP 
PSP"'P 
ntJtVR 
SR/'rn 
('111LVB 
nt,ORP 

EPA 
OWn<!r/on<'rator. 
Contrart labs 
F".c;o J,,M 
Statr 
Other 

Air llftDIJF'If' 
Railed 
CQnflrcsse<l a I r 
.Jetted 
Peristaltic pump 
Centrlfuoal ~ 
PI tchP. r Plll"P 
~~l,,r 

nw·'<-••1 
lbt II ry fl\JI'fl 
submrslnle P'J!'1) 

'fu rb i ne P-JIT10 
Piston pumn 
Rottom v~lv~ ballP.r 
syd nqe Nliler 
O.ta 1 v11J vc billler 
Rlad~r flunp 



~~ncllx !"I (C<)ntinued, p.Sl 

~~~~.£~~~e~s~,_~v~a~l~u~e~s,~a~nd~~De~~fl~n~i~t~i~o~n l h-.~Crfptor r~ramet~r 'Ao -SaMp c '" _ 

methcd~ descrlntorR (continued) SI'IMpll '9/"M]yt.lcl'll 

A4124 '1ethoo of P.V·'rllllt Inn (cont I nuP<l) 

8412'> 

Vi!!lUP.~ 

1\Rl.M.'i 
ANGRP 
CARL'I 
EST 
Pl'lc:(; 

CPRSG 
GPH~ 

'1l'«<'R 
NRF:r.G 
IINKN 
S"It.TP 
F:CTP 
Ct-lt.JN. 
S!~JI'JD 

Cf.t.TP 
O'nlER 
LIN!<N 

Value Oeflnlt!ons 

Nltroaen lift pump 
CompreRsad nlt~n 
llnknown 
Other 

~lrllne measurement 
Analoq or 9raphlc r-ecorded 
Calibrated airline reasurement 
F.:Rt IN tOO 
PreRRure-gaoe measurement 
Callbraterl pressure QI!IOe 

tntP.rpreted fran qeophyslcal loqs 
Mananeter 
Non-McnrcH nq oaaP. 
Rerortw1, metho<1 unknown 
Steel tane 
F:lectrlc tape 
Chl'llk line 
Sounder 
Calibrated electric tape 
Other 
Unknown 

\ 

-------------------



-----------------·--
.apperolx o (continued, p.6) 

Code Values, and Definition Sample ~ecrlptor Parameter a, 

rnethod~ dP.~crlpton> Ccont.lnuoo) s~llng/analytlcal 

04126 ~'""--rce of c11'!p~.h rlata 

R4127 

Value~ 

MrnRY 
~p 

tmiF.R 
AAC»: 
f.Pf\ 
.~TI\Tf. 

cr.. 
r.~rn 

~rr.Tfl 

f.~T 
('Hf,[N 
<;(I Nil 

C:I11VS 
UNKN 
CTI'llf.R 

Value OP.flnltlons 

nr Iller • A log or report 
Prlv~tc Qao\oglnt/conaultant 
~pth 1 ntP.rpreted frcrn geophylo lea 1 

hy l'lm>e source ~ency 

~:~~e<l 17y '(ell a-mer/operator 
ll<'f""'lrtt-<1 hy othf!r 
~asured l-oy rP.pOrt I rq t!IQBr"f::l{ 
f. PI\ 
state 
Contr11ct lab!! 
f.Sn lab~ 

~ti'P \ ~ llf"• 
F:'lt l~t<¥1 
Chi\ 1 k ll nP 
!Xll mri-> r 
lntr.rpr<>tP<1 frr:nt QPC"lPhy.'llc~\ lO<J'I 
tlnl<.no.tn 
flt:heC" 



Ul 
en 

rarM><!ter 
Co<l•' 

tnet.hodR descriptors (continued) 5amplino/~nalytlcal 

84l2A Source of water level data 

84077 Man l tori ng '-"" 11 s ampll "'1 ,.. thod 

ORLLG 
Gl.C.ST 
GPflYS 

MEMR'f 
~p 

OTHF.:R 
FW:iNC 
f. PI\ 
I'TI\Tf. 
Cl. 
f.SI)Ul 

API 1M 
MIL 
a::MPA 
·1 F.:1T) 

PERP 
CF:NP 
PITP 

ValuP Definitions 

Driller's log or report 
Private aeol091st/consultant 1 loos by 
Depth lnterprete<l frCM qeoohyslcll -, . 

BCMe source agency 
Metrory 
Peported by well owner/operator 
Reported by other 
Measur~ by reportlnq agency 
f.PI\ 
State 
contract lab" 
f.SO labs 

AIr ll ft po.unp 
1\alled 
Can(1res11e<l air 
Jetted 
Peristaltic pump 
Centrlfu,al pump 
PItcher f'UI!t> 

-------------------



-------------------
!fp'n<ll x n I_C!'.!'t I niH'<!, P· R > 

1 and Definition sample DeAcrlptor Parameter COdes, Va ues, 

P~rarooter 

Cocle 

I 1 method,; _rl .. e:_:!l~c:..!r~lc.~;p:_::t;::o·.o.rs:::...._,_< c::...on t I nul"d ) ~Smp~~~~~~~/~a~n~a~l~~~c~a~~~-

A4077 

oooon 

72004 

Mon l tnrlnq wP t t n~~mpll nq lt'<('thnrl 
(cnnt I nur.<l) 

Lah ldent.l f !eM l<>n nll~lv>r 

----· 

V.11\IP.S 

I''IPL 
f"IICKT 
PTI'MP 
:-:nPMP 
·niP"1P 

PSPMP 
OOIVf.l 
S~A 

rtlLVI' 
nt.rlRP 
N!.~IP 
O'f!Nl 
IIN!<N 
Olllf.R 

Value nef\nitions 

samr 1 p r 
Fluck Pt. 
Rnta ry ['lUl'>l' 
Sui r¥' 1:'!1 I h 1 P. PU"'tt 
1\trhi n'! rump 
PI g t.on l"""fl 
Ar>ttO"l vnlve bailer 
Syrl~a l'l'lllor 
Oulll v'llVP. halter 
Bla<lllP.r pU!Tip 
Nltr~P.n lift pump 
OamprPAA~ nitrogen 
tlnknnwn 
Other 

Cn<lP<l l•l,.nt.lflcl\t.lon numoor fnr 1"hr:>r..,t.ory 
loherr. "·'mr1P. ~o~a.'l analyze<1 

PurrplnrJnr fla-t pedo1 rrlor ~.o "im'1Pll,.,, In 
ml rut'"" 



methnrls rlP~cr!ptors (~ntl~•Prll*•• ~Sa~rnp!2)l!_!i!NJ9/L:"':'".!n:;:"~l:lY:.!:t.!.i C=:ll::.;l:,._,:= 

114062 Si\~llnn pnlnt npscrlptlon 

A4129 ~ta quality as~~sRmP.nt 

ValuP.s 

L"'ll'>R 
TPCAS 
Pf.IPI3S 
RFX:RD 

... 

_,_, 

' - . 

ValuP. Oef.ln!tlons 

Lltm ~<urf acP. 
Top of C/1!1\rQ 

l'urrp bil qe 

Cont 1 rruo-."1 recorded 

(See Section 4.7 of this manual for code 
· iclentl Hc11tlon) 

-------------------



-------------------
fiPI'F:Nl)!)( f. 

Co<l~s f 0 r nt.,l t'l DP.f.l nl t I on 
1 ~~ 2 -------------------------------

00 
01 
02 
0) 
04 
OS 
06 
07 
OR 
(I 'I 
10 
I I 
12 
ll 
14 
lS 

Entry not nP.ede<l/not apo 11 cab 1 e 
Bottom valve bailer 
syrinoe bailer 
D.Ja 1 val liP. baIter 
Rotary pu!T{) 
Centri fuoa l r>ll11l> 
Peristaltic pump 
9ladder p•JIT() 
'J\1 rh I ne pump 
Piston P~P 
.&.I r llft numP 
~itrooen lift numo 
c011pr~!;P<I aIr 
eompre~~~ nltrooen 
UnknOJn 
Other 



APPnmtX f. (oontlrue<l, p.2) 

u~er Mu 1 t I purpose Key ( "!.Jo~K" 1 

3 4 nd 5 of the UMX S8mpler ~terlel Codes for Dlgltft ' ' e 

r.-.1,.. for Ol']lt. 1 11rvl/or 
4 11 n<l/ n r r; 

0 
I 
2 
l 
~ 

~ 

6 
7 

. ' 
D?flnltlon 

;_ -~ ! . 

Hot App11cat>le 
!'ltAinl"!!" "tee! 
Po 1 'fV 1 ny) ch lor! de I I'VC) 

~flon 1 etc) 
Pnlyalkene , "' rpolvet'-•]P.ne, polyoropy ene, 
Nylon 
Rub~[" 

nt.h~r 

•, 

. r 

-------------------



-------------------

n 
1 
7. 
3 
4 
'; 

h 
7 
A 

~flnltlon 

Not Applicable l 
F:P/1 l.J\b ( 1 n-hou"e anrl cent r~tctoM 

1 1·~11 flold (I n-hn""" M1d contractors 
().olner/operator. fle)rl 
owner/operator, lab 
contract, field 
\.t>ntract, J;,h 
ffnkn""" 
nt:hrr 



--

Co<le for 1th 
~nd 8th dlgl t-'1 

00 
01 
f12 
()) 

04 
()', 

()!, 

07 
()R 
l)q 

10 
11 
12 
I J 
14 
IS 
\ ,, 
\1 
18 
19 
20 

--

APPrntJIX e (continued, p.4) 

user Mult ipu!J'lOAe Key ( "ll'IK• l 

An8}yt\c8l Method Codes for the 7-B Digits of the UMK 

Defl nit I"" 
Not app llc.~ble 
GM chraMti'"J<'lraphy/mMs sr:>ectranetry (OC/HS) 
Gas chr~toqraphy/El~ Ionization detector (OC/FIO) 
Gas ch~ti'"J<'lraphy/e\Pctron ~apturP. rletPr.tor (r~/f.CD) 
Gas chrOT\i\ti'"J<'lraphy/thermal con<luct ivi ty clE'tector (C.C/11)) 
~'" chrnmatnur~phy/nther 
t.iquid rhrn».1lfYJrilphy 
Other r.hr:nnatnrtrnphy 
J\tm>lc abRnrptlon "nectror>hotomP.try, flan"(' (M/flatrtl') 
llt.<"l'1ic ahRnrpt!on snectrq:~hotaretry, furnac<> ("A/furnace) 
Ato-nIc 11bsnrpt I on snectrqJhotcrnet ry, other: 
trvluct! vely cn1plo<l fllll~ ( 1\.P) 
srecl f ic ion E' 1 ec t rode I ! nc 1 urles pill 
Resistivity or conductivity 
Other elect.rr>chP.n>lcal 
Co lnrim<'t rl c 
Tnfr,,_,...., '>f""rtri'TIY'try CTR) 
ot.ht-r 'lJW'"("t.rr .. 'lhnt_rJn('t rlr 
Tl t. r.Jt Inn 
!lnkn""" 
othr>r 

. '· 

---- - - - - - -

\ 

- - - - -



------- - ------ -
~PPrnDIX F 

SmPP.T p.,r~l<'t· C:00l"" f<Jr ~ Classic \.round-W~ter 'ion! tori nq 
Par 3'l'le tern 

I STORET PMAMETER COOCS 
SllhstilnCIO' 

Total or • r>i 5!'10 1 ~d 
Whole Water fraction 
~1e Units of W~ter l!n\ts 

Orlnklrt:J Wilt.er Suitability Parameter,;-

llf"en lc: 01002 U<J/1 01000 UQ/1 
A-'lrium 01007 uq/1 0100'i UQ/1 
(" i\rtmi llr'l 0107.7 llrJ/1 010~'i l.lt'l/1 

a- ( "h r r)TI i urn 1111114 11'1/1 01010 uo/1 

"' nuorid~ OO'l'H rr<)/1 00'150 II'CI/1 
Learl O\fl5l uo/1 0104'! uo/1 
Mf'!rCIJry 7\900 UQ/1 71A90 \XI/l 
"'itrilt(' (il,.. N) f)OI\/.0 "'1/1 n/il 
S<>ll'!nium n 1141 U'l/1 01l4'i U<J/1 
Si1 ver 01071 uq/1 01075 uo/1 
Rnr1rl n )9)90 UQ/1 3'l39l uq/1 
Li nr1 iii'Y! 3'l7A2 Ut'J/1 38141 uq/1 
11ethoxych I or )Q4AO ll<1/1 3~47A l.lt'l/1 
T<J~ilphnne 3'14()0 uq/1 3'!401 un/1 
2 ,4-D 1'!730 uo/1 n/a 
2, 4, 5-TP S 11 vex 3Q045 ug/1 n/11 
~arllum (22~ ~ 22AI 1l'i03 r;Cl/1 n/a 

RArllum ( 226) OQ501 . f)Ci/1 09503 pCI/1 

~!.lrllt£!1 (22R) 11'i01 pCI/1 RJ)Iil\ pel/\ 

r.ros!l .\1pha 01501 pCl/1 01503 pC\/1 
Grmc:; neta 01'i0l pC\/1 p3S03 pCI/1· 

- - - -

Suspended 
f'ract I on 
of Water lin! ts 

01001 ua/1 
0100!\ Utl/1 
0107.1> I.Jt'l/1 
01011 uo/1 
!122'1'1· ITY'I/1 
010'i0 UtJ/) 
711195 IY.l/1 
n/a 
01146 U<'!/l 
01071\ uo/1 
39392 UQ/1 
n/a 
39479 lXIII 
n/a 
3'!7)3 UtJ/1 
n/a 
n/a 

09')05 pCI/1 

81369 pCI/l 

0151"15 pCI/1 
03505 pCI/1 



-

APP~TX F lcontlnuert) 

s·rrwF:T Parii"'.!IPr t:ol•.!~ fnr !Qne C]i1'1qil; Grounrl-W,1ter P1onltor\nQ 
I' il (iliTIP. t P. rq 

SIDRf:T Pl\IWIF:Tf:l'\ COOl'S 
Sut"ltilnCe 

Tnt. ill nr lli SRO 1 lied 
1-'ho I r W11 tn r Fraction 
<;RTl1tliP. fln\t~ of Wiltf'r lin! ts 

nrl nk I !!l WatP.r !'iul tah\11 ty PM 1!ml"tcrq I cnnl. I nue<l) 

1\Jrhldlty 00076 h11ch ftu n/a 
t:'n11 form n.,ctcr\.1 (Mrm I' 11) 31501 c/IOOml n/,, 
r·n1ifnm Ri'lct~>.r\.• ( fr>rm Tuh<> l 11 ',01) rrnn/1 OOM1 n/:1 

~;rounr1-Wiltf'r Ou11ll ty Pi'r~t~"r!l 

Ch1ori•1c 00940 1!11/1 R22q5 uq/1 

"' lrC'n 01045 uq/\ 01041i UQ/1 "' Phf'no\rl 12710 IJ(]/1 32712 UQ/1 
So<Hum 00'}29 J'Yl/1 ooqJn ""1/1 
Su1fat.e 00')45 rTQ/1 00'!46 1'1:1/1 

: ;roun::l-1-iater Contaml nat l0n lnrllcator rnr.;,-
lnt:"ter~ ---

pll 00400 ~.u. n/a 
S[l'lc If I c com•>Ctilnre 000'15 umhoo/on n/a 
Total nrr:~anlc· .Carhn..-. non no I'Y.l/1 I)Qfilll rrq/1 
Total nroanlc Haloqen 

PurqP.able orqan!c hi'l100P.n OX20 701'>4 II(]/) n/A 
Toti'll oro'lnic hii1C'<Y.'n llX20 70"\')) uo/1 n/a 
T0t "I n!Y]ilni c hi\ 1 'YlCfl Rl375 uo/1 n/a 
Tnt.,, 1 or'l"n I c h~ \rxrn 71111'> Ull/1 n/a 

- -- - - - - - - - - - - - -

Ru "f'P 0<1<'<1 
Frilcl.\on 
of Wl'ltP.r Units 

n/a 
n/a 
n/a . 

' 

n/a 
01044 \.lfJ/1 
32733 UQ/1 
ooq2R ..-.,/1 
n/a 

n/.l 
n/a 
00689 m/1 

n/A 
n/<~ 
n/a 
n/.1 

- - - -



--··----- --·- ---
APPf.NDIX F (continued) 

~TOPF.T P.Jril<rP.ter CorlPs for S:mP. Clil%ic Ground-Water •ion I tori nq 
Parameters 

S'roR£T PI\AA'If:TP.~ CODF:S 
Substance 

Total or Dissolved 
IVhole Water Fraction 
Sample Units of Water Units 

Drink!~ Water Suitilbllit~ Parameters ( cont i nucd l 

1\Jrhidi ty 00076 hach ftu n/a 
Coliform ~11cteria (Mem fill 31501 c/lOOrnl n/a 
Coliform Bacteria (ferm Tube) 31505 ~n/lOOrn.l n/a 

Grcund..Water QJall t:t:: Parameters 

Chlorirle 00940 rrg/1 82295 uq/1 
a- Iron 01045 uq/1 01046 uq/1 
" Pheno111 32730 ll<l/1 32732 uq/1 

Sod I LOll 00929 rg/1 00930 JTQ/1 
Su !fate 00945 1'1'1';1/1 00946 rrg/1 

Grrurd-water Contamination 1 rdicator Para-
meters 

pH 00400 s.u. n/a 
sreci fie conrl•lctance 00095 umhoo/an n/a 
Total Organic Carbon 00680 rg/1 00681 rrg/1 
Total Organic Halogen 

• Purgeable organic halogen OX20 70354 uq/1 n/a 
Total orqanic halogen DX20 70353 uq/1 n/a 
Total organic halogen 81375 ug/1 n/a 

• Total organic halogen 78115 ug/1 n/a 

- - - - -

Suspended 
Fraction 
of Water Units 

n/a 
n/a 
n/a ' ' 

n/a 
01044 uq/1 
32733 uq/1 
00928 MQ/1 
n/a 

n/a 
n/a 
00689 rrq/1 

n/a 
n/a 
n/a 
n/a 



APPE:NDIX F . : · , · · · 

STOREr Parameter Codes for Some Classic Ground-Water ~onitoring 
Paramoo~ers 

STORIT PARAMETER CODES 
Substance 

Total or nisso1VP.d 
Whole Water Fraction 
Sanple Units of Water Units 

Drinking Water Suitahi1ity Parameters-

Ari<enlc 01002 uq/1 01000 UQ/1 
R11rlum Ol007 UQ/1 01005 UQ/1 
C.'rlrnl urn 01027 U<)/1 0\025 uq/1 
ChrCJT~il611 0\034 1111/1 01030 UQ/1 
F luodrle 00951 rrq/1 OO<ISO nq/1 

a> Lead 01051 UQ/1 01049 uq/1 

"' Mercury 71900 ug/1 71R90 uo/1 
Nitrate (as N) 00620 mq/1 n/<~ 
Selenium 01147 UQ/1 01145 U<J/1 
s 11 ver 01077 ug/1 01075 uo/1 
F.ndrl n 39390 uq/1 3q391 U(J/1 
Lindane 39782 uo/1 38141 UQ/1 
Metho>tych lor 3q480 U<l/1 31l47R uo/1 
Toxaphene 3q400 UQ/1 3941)\ UCl/1 
2,4-D 39730 ug/1 n/a 
2,4,5-TP Sl1vex 39045 ug/1 n/a 
Radium (226 ~ 22A) 11503 pCI/1 n/a 

Radium (226) 09501 pCi/1 09503 pCi/1 

R.arll um (228) \\501 ]"1:1 /\ R 13fi6 pCi/1 

Gro~~ 1\lpha 0\501 pCI/1 0\50) nCI/1 
\.rry;o; Reta 0350\ rCI/1 p3503 r:C I /1 

-------- - - - - - - - -

Suspended 
Fraction 
of Water Units 

01001 ug/1 
01006 \ uo/1 
01026 uo/1 
01031 UQ/1 
132299 JTQ/1 
01050 uo/1 
71R95 ug/1 
n/a 
01146 uq/1 
01076 uo/1 
39392 uq/1 
n/a 
39479 ug/1 
n/a 
39733 ug/1 
n/a 
n/a 

09505 pCi/1 

813613 Kill 

01Sn<; nc111 
03505 pCI/1 

- - - -
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Appendix F (continued) 

STORET Parameter Codes for some classic ground-water monitoring 
parameters. 

iiAktftLi[~--------i-uwii-ul_i ____ iuftili-----i-----·-------------------------i 
IMAftE I ftfASURE I D!SS. I IUIAL I COftft<MIS I 
l··--·--·---------1---------l----··-l-----·-l-------------------------------l 
IALIAUNI II I 1111 I I 110 I r.ACUl I 
lt.ftMIKlt. I ag/1 &Ot &IC-1 HI:Jtllll t.~ K I 
I IICAlHUMHE I ag/l liO I IUK AS IICOl I 
IW~JUft I ag/1 Yl~ YIL I I 
I I ug/1 320J& &20J2 I I 
ICUIUHI.Il I ag/l m IP~ t~: toJ I 
I COD I ag/l Jll 3lO HI Gil LEVU I 
llUtFH I ug/\ 1010 1012 I 
100 I ag/1 JOO I 
Ill CAl tlllll OF.ft I Jl61& DltUU~ Ul ~llHUO USt~ • U~&~ I 

I 
IHAROH£$5 I og/l 
IIROH I ug/1 
lftA6~ESIUft I ag/l 
IMM&AHm I ug/1 
lllllAIE • M!TR!TEI ag/l 
IHJI~lll I ag/1 
triiDSfHhll I •1/l 
I I ag/1 
IIHUSfiii!RUS I 19/1 
ltOTt.~~lUI. I ag/l 
ISUO!Uft I ag/1 
ISULI Ul I ag/1 
ISUlfllt I ag/1 
1 sum Hrll' Still u~ 1 a gil 
lclS:iUL\'U SGUOS I ag/1 I 
IHMHI.ltlf.l I ~mll~ I 
1mc 
I 

I ug/l 
I 

voo 
'101& 10\~ 

m m 
IOSL 10~~ 

6JI 650 
m m 

1m 
1 70!iO!o 

671 I 66~ 

m1 m1 
m1 m1 
71£ I Yl~ I 

I 710 I 
m1 

I JQJOI I 

U~ES J1&2~ IHEKE A~t A~FaOX- I 
lf.hlltT 20 tUDIZ lOt fttt.l~ I 
101·CAKIOftAIE 10l-IUKCA%8UftA!EI 

I 
I 
I 
I 
I 

AS POl I 
tULOtlftlltlt M liiOll ~!: t 
OISSIIL~'£0 UUHO?IIUS1HMl 

I 10 I (.llC!IIS II IUitiY.IIlll 
1m 11m 1 

I I 
---~----------- --------- ------- ------- ----------------------·-· 

69 



..._, 
0 

- -

STOR[T Parnrr.tter Codes for mJcrobiologJcal par<Jil'eters. 

tP.VS1()Q£T 5JSTlrt 6-ft/0"/0~ VCRSlON OF Ott/Or/ I 7 

COO£ DECIMAL PARAMETER DESCRIPTION 
.. PIIIlOLJT IJOitll 

J..lli..Hl VUI JOH LOCAiltJU tuJOI~ GWCUtol 
t I :,",Ill 
AIJt Wlf. 

::;.:: .. ::~ n.; cH:.t:c.rs 
Jl.l; .. ·•u ..,Lvt:..tu 
Wt·~~.h .. :.rt.H ttTIOil 

f (C COLI xxxxxx.x FECAL COLIFORM A·l NOO,TISSUEo44.~C,24HR MPU/lOOML 
11HZ CillO 

A•lrl TIS S·'<~,l 
MPH IOZI&ACTEntOLuGICAL 

lat.46o HC COLI XXXXXA.(X fECAL COL~fOR~ AT SURf WAT·oOT IHTEWFACE 1/IOOriL 
&l/Olt 

lHHAf.lC 
t0218AC1ER10LOG1CAL 5·1}( 

l/100r1l 

~oeZOl HC COL xxxx:xxxx fECAL COLIFORM MPH l HEMDRAIIE FILTER, lt4.SC 
78/0S 

11PiiJMt~ !:a-~0 
f ll TEA 1021BAC1ERIOLOGICAL 

f£CAL COLifORM, GENERAL I PERMIT I 
i'>05S Ht tOLl XXX'XXX:<X 71/05 

PLPI\ll f·CC. 
C.lltlR_..l tOt18AClERIOLOG1Cll 

- - - - - - - - - - - -

ti:Ul~rQ :.lq70·1~75 CAS 1~. 

~II! L 1 ,,I'll•'' l'l~'# 
Ctl~LHV ;,bEFOHf OS 

bll •• 

- - - - -



- - - -
COJZ7 COLlt~T 

AUf tiC I 
CCOf 

6 .. C2 7 COLlECT 
~o:; t ::c r 
CCOE 

t; .. .. n· coo~ 

GEtiEii..:.L 
REMJ.iH.S 

lllZb C0£LJ.~f~ 

'UM SP. 
HO/LITEA 

71•l5 COHOS· 
FHR tUEG 
110/LITE~ 

llol2 COLIFC~M 

t f£CAL 
10/Ml 

31502 COLIFORM 
t TOT.& l 

10/Ml 

7•05b TOT COLI 
PtA niT 

G[IIER.H 

71205 COLifCIH1 
tlf'li PAtS 

/lOOML 

l1503 TOT COLI 
Mf DUHOO 

/IOOHL 

llSOit TOT COLI 
MFIH LES 

/IOOML 

31501 TOT COLI 
MfiMEt;QO 

/lOOML 

llso• TOT COLI 
MFH CQ:;f 
TUDECOOf 

- - - - - - - -
A"XX.-.;c.X>;'( COO£ HO lOR J.UPIC1' COLL.ECT Ill:. S:.MiJlt ·~Ll AP?lliO. 

7l/09 
I OliAOMIIIISTRJ.Tl\E E-ROit 

COO£ HU:~6ER f\)R A~EtiCY COLLECTlt15 S..l.lli=LE 

IOIIAOMIII!STRAT!VE 

::ODE, GUIE~AL ltlFCRMo\TlOI~ .. ALPHA, llUNERIC CODE 

83/12 
E·RIO 

7b/OI 
IOllAOMIHISl~~TlVE E·R09 

XXXXXXXX COELASlRUM SP. I UO/L IlER I 

XXlO<XXXX COELOSPIIAERIUM IIHGELHIIUM ~tiGER I NO/LITER I 

I OlJBlOLOGlClL 

XXXXXX.X COLifORM, fECAL IO/HL 

1021BACTERIOLOGICAL 

XXXXXX.X COLifORM, TOTAL 10/HL 

1021BACTEAIOLOGICAL 

XXlO<XXXX COLIFORM, TOTAL, GEttfRAL IPERHITI 

70/02 
l•DRBC 

70/02 
I·ORBC 

81/09 
E·IIQ PCS 

61/09 
E·HQ PCS 

71/05 
IOIIAOMIHISTRATIVE f-COE 

XX>OCXXXX COLIFORM, UUCOIIfiAIILO RE5ULTS, UIIACCEPT.A.8LE 
e:.e111 

1021BACl£RlOL0GlCAL 5-Ml 

XX:X)()')OO( COLlfORM,TOT,MEMC~ fiLTER,OflA.YEO,t1~Et100 ttEO,lS C 
H/07 

1021BACTERIOLOGICAL E•STORET 

66/07 
1021BACTERIOLOGICAL S·MI 

)00()()00()( COLifORt1,TOT,MEMDRAIIE flLTERoiMMED.M•EilOO ME0,3SC 
.5/07 

I021BACTERIOLOG!CAL E-STORfT 

XXX.XXXXX COLIFORM,TOT,MPU, COHFlRNED TEST, TUDE COIIflG, 
65/07 

1021BACTERIOLDG!CAL E·STORET 

- - -

472 

95 

2 

277 

115&2 

72495 

5609& 

499495 

5077) 

-

eo 
13 

77 
18 

l 

50 
50 

25 

9 
&9 

18 
2• 
56 

29 
58 
11 

27 
lS 
l7 

21 
3. 
42 

- - -



-

,, ... ,J . ._;,;.tr ~rsun ~ ... ·£J ... ·o .. VfRS lOll OF 1) .. /0:"/1; 

COJL :.:;·:uufLR Jl~lMJ.L PARAMETER UfSCAlPTIOt-1 
F;!IIICUT FJII,-:' A~I.HfSlS 

H~.:tdATI014 LO.:.UlCII I'U.JOR GROUP 
Tt'..:Ut 
;..~: IHF. 

t•J,;.• .• ml u1 CHltl'..L ~ 
l.:dli"LD h o'}!;lD 
~~·J.~~.LW £CT1Ctl 

li•ZS fEC COLI 
n-fC.tG.AO 

/100 ttl 

ll021 f EC COLI 
A· IN HZO 

MPU 

liOil fEC COLI 
H·ICAGAR 

./IOONL 

l101" HC COLI 

llt~ .. s 

li•Zl 

Nf n-IC~R 
./lOOML 

HC CCLI 
nf VERI 
1/G 

HC COLI 
nf VERI 
1/lOONL 

l16'1 f(C COLI 
&01 S£0 
MFtVIOOG 

11620 HC COLI 
BHB •lC 
IUBECOOE 

llbl9 fEC COLI 
nHt eua 

/IOOHL 

lU 15 fEC COLI 
M~llfCMfO 

/100111.. 

llblO IEC COLI 
ft-:M 1tSC 

TUEECOOE 

ll617 FEC CCLI 
t:Pil El JK 

/JOOML 

liO'O f[C COLI 
SH[LflSH 
MPtV I OOQ 

XXXXX;.:~x fECAL COLifORM, ttf,H-fC, 0.7 UM 

1021BACTER!OLOGICAL 

X:XX.(XX.X FfCAL COLtfORH,.A.-1 NOO,I-4ATER,44.SC,z'tHR MPU/IOOML 

IOZIBACTER!OLOGICAL 

XXX~XXXX fECAL COLifORM,HEMBR FILTER,M-FC AG.&R,44.SC.Z4HR 

61/10 
s-tu 

7J/07 
10218ACTEAIOLOGICAL E-~o: 

XXXXXXXX ffCAL COLlfORM,MEMBA fiLTER,M-fC 8ROTH,44.5 C 
t.S!07 

I 02 18ACT£AIOLOG1CAL f.-~ hlill f 

XXXXXXXX fECAL COLifOAH,nf,MfC Mf0IUM,V£Rlflf0 1./G 

I 0218ACTERIOLOGICAL 

XXXXXXXX fECAL COLifOAHoNf,MFC NEOIUN,VERIFIEO 1/IOONL 

1021BACTERIOLOGICAL 

XXXXXXXX fECAL COLIFORMoMPH !H BOT OEPOS,EC NEO I11PNIIOOGI 

6~/0 .. 
E·PID 

&~/04 
f·PIO 

71/05 
1021BACT!RIOLOG!CAL f·RO~ 

XXXXXXXX fEC.AL COL!fORNoNPH,BOR!C ACIO LAC. BRoTUBE COIIF!G 
()~/07 

1021BACIEPiCLOG!CAL E·STC3!T 

XXXXXXXX ffCAL COL1f0AM,MPH,D0'1IC ACID LACTOSE BA,43C,"OUR 
bS/07 

I 021BACTEPIOLOGICAL E·SltKET 

XXXX~XXX fECAL COLlfDAN,MPH,EC M£D,~4.5C !TUbE llblltl 
bS/07 

IOZJ8AClERIOLOGICAL E-SlOUlT 

XXXXX:.<XX fECAL COLifORM,MPH,flJKM.l.U TEST, TUe.E COI~FIG. 

1021BACTfRIOLOG!CAL 

XX.XXXXXX fECAl COLifORM,MPH,fiJI\MJ..Il TEST ,44. SCI TL'e£ llb 1& I 

bS/07 
E·SlL;:(T 

65/07 
ID21BACT!RIOLOG!CAL E-~ICOET 

XXXX~X.XX fECAL COllfORN,MPU,IH SHtLLfiSH,EC r.t.U, .. 4.5C 
;:/01 

t0218ACTERIOLOGICAL E-R02 

- - - - - - - - - - - -

ll'_'i:U( tl 
Si;.''f.T 
Ct~lRV 

23lll 

715 75 l 

390:. 

Z1bbb9 

2201 

-

PAGE l 'it· 

J070-l97S CA~ uo. 
l'•L5~19o9 

~HOP.E bS 

99 

98 
I 

59 
ll 

7 

92 
7 

9 
86 

I 

36 
ll 
lO 

100 

9 
3• 
56 .. 
ss 

- - - - -



- -\- - - - - - - - - - -
. ;l'$'··:~: :i-·~·~t.·· .~ ... a.. . .. 

;: : ~· .. :: :.. ... 
•;l~i: .. ; .:-.:;;,, '!:' ~ ... : 

Af:f:=t.rt'-TZOtl LO:t!:::l M.:.JOA GHC\..!P a...: ~:..f. 

• lb~. 

llb60 

"e:oo 

I iC COL 1 
I"; i-ll 

1~£ECOL..f. 

ff(. ~Ott 
7 ,.,, rF 
1:.' I CO'IL 

fECSiR£P 
MFIIJ.OPS 

E t/lOCM 

~fCSTHP 

t1r111LOP~f 

:'!PIO/lOCG 

fCt.ST;>CP 
r.r -n L>R 

ftA1uC:IL 

FEC ~TRP 

t:Ftlti'C.R 
IlL Hil 

7._0S't ffC STRP 
P£Efnl T 

GEUEPAL 

llC17l HCSTP£P 
t:f~FA~I.R 

/IOOML. 

llbH HCSTPEP 
t1f 11· [!IT 

/IOOML 

11.90 IECSTPEP 
eor sto 
MPIVlOOG 

llb17 ffCSTRf.P 

l I t.76 

llblb 

NPII.&O[Vl 
/lOOML 

fECSTAEf 
r.Ftl 

TUE.ECOD£ 

fEC SlRP 
r.PIH(f8R 

TubE CO 

A):..00CXX/X fECAL. C0Uf01;M,MPII,TU8f CO~illC.t.R.UICtl 

tt /Ct. 

t02J8!C1ErtOLO~!CJ.L E·!.TCi\i:.f 

XXXX:Xi..<X H.:.H t:·J~lFLH¥1,:' HH,i1·7i? r.: t:£0 NF,41.5t.t/l00t.L 
e.;o .. 

IOZIBACTERTOLOGICAL E·RIO 

X>VOO<XXX FECAL STRIP, S TUB£ NPH AO PSE 1/100 NL 

IOZIBACTERIOLOGICAL 

XXXXXXXX FECAL STREP,5 TUBf,HPH,AOPSE MP~/lOOG 

10218ACTERIOLOGICAL 

XXXXXXAX ffCAL STRCPTCOCCI,MF-Kf eROTH,lSC,4eH 1/100 NL 

IOZIBACTERIOLOGICAL 

XX:XXXXXX ffCAL STREPTOCCI,MPU l MEt:BR.AfiE FILTER, lSC,'t8HR 

IOZIBACTERIOLOGICAL 

XXXXXXXX fECAl STREPTOCOCCI, GEIIEPAL I PERMIT I 

IOZ16ACTERIOLOGICAL 

XXXX~XX FECAL STREPTOCOCCI, MBR flLT,~f AGAR,JSC,48HR 

a:;o.:. 
!·RIO 

83/09 
s-se 

10105 
s~t.o 

/1/05 
f-COE 

l.!i/01 
IOZI8ACTERIOLOGICAL E·STCH(T 

XXXXXXXX fECAL STREPTOCOCCI,MF M·ftHEROCOCCUS AGAR,3SC,46H 
oS/01 

IOZIBACTEPIOLOGICAL E·ITCRET 

XXXXXXXX fECAL STREPTOCOCCI,MPH lH BOT DfPOS,AO·EVA BROTH 
?l/05 

IOZ18ACTERIOLOGIC>L E·RO~ 

XXXXXXXX FECAL STREPTOCOCCI,MPH,AD-EVA, l5C tTU6E 116781 

IOZ18ACT!RIOLOGICAL 

XXXXXZXX fECAL STREPTOCOCCI,NPII,>O·EVA,TU8E COIIflGUPATIOH 

IOZIB>CTERIOLOGICAL 

X:XXXXXXX fftAL STREPTOCOCCI ,MPH ,Kf 5ROTH 1 TUDE COilflG. 

tOtiBiCTERIOLOUlCil 

65/07 
E·STORET 

t.~/07 

E-~tc.r~n 

- - - --
,J:.•r::..t~ ::1:.7 ·1775 C!St~O. 
s:c:.:~ i :.~:.:. ·l."o~ 

C&HP: i ::Ll' -~C o:-

551 ~I 

77156 

98357 

,.892 

Z4S 

o,z 
•I 
IS 

41 
19 
38 

59 
27 
13 

3b 
16 4. 
IS 

4 
70 

2 
4 

·~ 

-
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PARTV 
EXAMPLE MENUS AND FILE STRUCTURES 

CLAL/GWOATA-R712/car:1 
W72-Q1.01 

Rev. 1, 07/12/91 



I 
I 
I 

I' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

A) 

B) 

C) 

D) 

E) 

F) 

RTN) 

WATER RESOURCE DATA BASE MENU 

Enter new data 
,·· 

Edit existing data 

Print reports or create files 

Create files for transfer to Dept of Ecology 

Backup data to floppy disks 

Rebuild index files 

Exit 

ENTER YOUR SELECTION: 



A) 

B) 

C) 

D) 

E) 

F) 

RTN) 

ENTER YOUR SELECTION: 

DATA ENTRY MENU 

Well/Site information 

Geologic logs 

Water levels 

water quality data 

Owner information 

Water rights information 

Exit 

I 
I 
I 
II 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 

A) 

B) 

C) 

D) 

E) 

F) 

RTN) 

DATA EDITING MENU 

Well/Site ~nformation 

Geologic logs 

Water levels 

Water quality data 

Owner information 

Water rights data 

Exit 

I ENTER YOUR SELECTION: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



A) 

B) 

C) 

RTN) 

ENTER YOUR SELECTION: 

PRINT MENU 

Print owner information ,-

Print well information 
(based on geographic window or a site id) 

Look at previously created file 

Exit 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee£ 
nGROUND WATER MANAGEMENT IDENTIFICATION RECORDn 
aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee¥ 

SITE ID. 188888888888888 

IDENTIFICATION GWMA- ASSIGNER 



OPENING FILE 

SITE ID 188888888888888 

DEPTH TO TOP OF SECTION (ft) 

DEPTH TO BOTTOM,OF SECTION (ft) 

TYPE OF OPENINGS 

TYPE OF MATERIAL 

DIAMETER OF OPEN SECTION (inches) 

WIDTH OF OPENING (inches) 

LENGTH OF OPENING (inches) 

SCREEN POSITION SUMMARY: 

TOP OF UPPER SCREEN (ft) 

BOTTOM OF LOWER SCREEN (ft) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
tE 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ID 188888888888888 

TYPE OF LIFT 

eeeeeeeeeeee£ 
o LIFT FILE o 
aeeeeeeeeeee¥ 

DATE RECORDED 

INTAKE DEPTH OF PUMP (ft) TYPE OF POWER 

HORSEPOWER 

ADDITIONAL LIFT RATING CAPACITY 

I I 



eeeeeeeeeeeeeeeeeeee£ 
o *** SITE FILE *** o 
aeeeeeeeeeeeeeeeeeee¥ WA. STATE 

START CARD NO. 

oaaaaaaaaaaaaaaaaaaaa¢ 
·soURCE AGENCY WAOOl• 
aaaaaaaaaaaaaaaaaaaaai 
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa¢ 

oaaaaaaaaaaaaaaaaaaaaaaa¢ 
•siTE ID 
aaaaaaaaaaaaaaaaaaaaaaaai 

"LOCAL NO. Nj E-
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaai 
oaaaaaaaaaaaaaaaaaaaaaaaa¢ oaaaaaaaaaaaaaaaaaaaaaaaaaa¢ 
•LATITUDE D M S •LONGITUDE D M S 
aaaaaaaaaaaaaaaaaaaaaaaaai aaaaaaaaaaaaaaaaaaaaaaaaaaai 

(OR ENTER LOCATION IN STATE PLANE COORDINATES: 
X: Y: 

oaaaaaaaa¢ 
·sTATE 53" 
aaaaaaaaai 

LOCATION MAP 
oaaaaaaaaaaaaaaaaaa¢ 
•ALTITUDE 
aaaaaaaaaaaaaaaaaaai 

HYDROLOGIC UNIT 

oaaaaaaaaaa¢ 
"COUNTY 033" 
aaaaaaaaaaai 

SCALE 

METHOD OF MEASUREMENT 

LAT/LONG ACCURACY 
(S,F,T,M) 

ACCURAC'l{ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
l

oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa¢ 
·sTATION TYPE (S,L,E,C,P,G,M) • 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaai 

REMARKS 

oaaaaaaaaaaaaaaaaaaaa¢ 
•AGENCY USE (A,I,O) • 
aaaaaaaaaaaaaaaaaaaaai 

I DATE SITE ESTABLISHED I I DATA RELIABILITY (C,L,M,U) 
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa¢ 

~~!!~!a~~:!a1;A~A!A~A!A~A~A:A!A!A:A~laaa~ 
DATE OF FIRST CONSTRUCTION I I 

oaaaaaaaaaaaaaaa¢ 1 ~~!!a~~a!!~!aaaa~ sEcoNDARY siTE usE 

USE OF WATER SECONDARY WATER USE 

I AQUIFER TYPE CODE (U,N,C,M,X) 

WELL DEPTH HOLE DEPTH 

TERTIARY SITE USE 

TERTIARY WATER USE 

PRIMARY AQUIFER 

SOURCE OF DEPTH DATA 

I 
I 

INVENTORY WATER LEVEL DATE MEASURED I I 

METHOD OF MEASUREMENT SITE STATUS 

SOURCE OF WATER LEVEL 

I 
.ITIONAL PARAMETERS FOR SITE FILE, NOT ON ECOLOGY GREEN SHEET: 

I PROJECT NUMBER LOCATION FIELD CHECK CODE 

II GEOLOGIC LOG FILE EXISTS TIF: 

I 
I 
I 
I 
I 
I 
I 
I 

OWNER IDENTIFICATION 999999 

F 



;tructure for database: E:\DBMS\RED\REDWLVL.DBF 
Jumber of data records: 1281 
Jate of last update 05/13/1991 
>ield Field Name Type Width Dec Index 

1 SITEID Character 15 N 
2 TRANS CODE Character 1 N 
3 RECORD NO Character 3 N 
4 AGENCY Character ' 5 N 
5 DATE MSRD Character 8 N 
6 TIME MSRD Character 4 N 
7 WAT LEVEL Character 7 N 
8 STATUS Character 1 N 
9 METHOD Character 1 N 

10 ACC CODE Character 1 N 
11 TRANS DATE Date 8 N 

'* Total ** 55 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
~ructure for database: E:\DBMS\RED\REDSITE.DBF 

mber of data records: 668 
te of last update : 05/30/1991 

>ield Field Name Type Width Dec Index 

I 1 TRANS CODE Character 1 N 
2 STRT CARD Character 6 N 
3 RPTG AGNCY Character 5 N 

Character ' 15 N I 4 SITEID 
5 LOCAL NAME Character 26 N 
6 PARCEL NO Character 10 N 

I 
7 PROJECT NO Character 12 N 
8 LOCAL NO Character 15 N 
9 LATITUDE Character 10 N 

10 LONGITUDE Character 11 N 

I 11 LATLONG AC Character 1 N 
12 LAMBERT N Character 9 N 
13 LAMBERT E Character 10 N 

I 
14 FIELD CHEK Character 6 N 
15 OWNER ID Character 6 N 
16 PROJ NO Character 12 N 
17 STATE Character 2 N 

tess any key to continue ... 
18 COUNTY Character 3 N 
19 LOC MAP Character 20 N 

I 20 SCALE Character 7 N 
21 ALTITUDE Character 8 N 
22 METH MEASR Character 1 N 

I 
23 ACCURACY Character 3 N 
24 HYDRO UNIT Character 8 N 
25 STAT TYPE Character 1 N 
26 AGNCY USE Character 1 N 

I 27 REMARKS Character 50 N 
28 DATE EST Character 8 N 
29 DATA RELY Character 1 N 

I 30 SITE TYPE Character 1 N 
31 DATE CONST Character 8 N 
32 USE SITE Character 1 N 

I 
33 SEC SUSE Character 1 N 
34 TERT SUSE Character 1 N 
35 USE WATER Character 1 N 
36 SEC WUSE Character 1 N 

I 37 TERT WUSE Character 1 N 
38 AQUIF_TYPE Character 1 N 

Press any key to continue ... 

I 39 PRIM_AQUIF Character 8 N 
40 DEPTH WELL Character 8 N 
41 DEPTH HOLE Character 8 N 

I 
42 SRCE DATA Character 1 N 
43 WATER LVL Character 8 N 
44 DATE MEAS Character 8 N 
45 METH MEAS Character 1 N 

I 46 SITE STAT Character 1 N 
47 SOURCE COD Character 1 N 
48 GEOLOG Logical 1 N 

I* 
49 TRANS DATE Date 8 N 
Total ** 338 

I 



>tructure for database: E:\DBMS\RED\REDOWNR.DBF 
<umber of data records: 668 
Jate of last update 05/14/1991 
:>ield Field Name Type Width Dec Index 

1 SITEID Character 15 N 
2 TRANS CODE Character 1 N 
3 RECORD NO Character 3 N 
4 DATE OWN Character ' ' 8 N 
5 OWNERNM Character 42 N 
6 TRANS DATE Date 8 N 

•* Total ** 78 

>tructure for database: E:\DBMS\RED\REDCONS.DBF 
'umber of data records: 644 
Jate of last update 04/18/1991 
~ield Field Name Type Width Dec Index 

1 SITEID Character 15 N 
2 TRANS CODE Character 1 N 
3 CONST ENTR Character 3 N 
4 RECORD NO Character 3 N 
5 DATE CONST Character 8 N 
6 DRILLER Character 12 N 
7 SRCE CONST Character 1 N 
8 METH CONST Character 1 N 
9 FINISH Character 1 N 

10 TYPE SEAL Character 1 N 
11 BOT SEAL Character 4 N 
12 METH DEV Character 1 N 
13 HRS DEV Character 4 N 
14 SPEC TRT Character 1 N 
15 TRANS DATE Date 8 N 

** Total ** 65 

Structure for database: 
iumber of data records: 

E:\DBMS\RED\REDHOLE.DBF 
685 

Date of last update 
~ield Field Name Type 

02/25/1991 
Width 

1 SITEID Character 
2 TRANS_CODE Character 
3 CONST ENTR Character 
4 RECORD NO Character 
5 TOP HOLE Character 
6 BOT HOLE Character 
7 DIA HOLE Character 
8 TRANS DATE Date 

** Total ** 

15 
1 
3 
3 
8 
8 
8 
8 

55 

Dec Index 
N 
N 
N 
N 
N 
N 
N 
N 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
IEructure for database: E:\DBMS\RED\REDCASG.DBF 

mber of data records: 696 
te of last update : 05/21/1991 

~ield Field Name Type Width Dec Index 

I 1 SITEID Character 15 N 
2 TRANS CODE Character 1 N 
3 CONST ENTR Character· 3 N 
4 RECORD NO Character ' 3 N 

I 5 TOP CASING Character 8 N 
6 BOT CASING Character 8 N 
7 DIA CASING Character 5 N 

I 8 CASING MAT Character 1 N 
9 THICK CASE Character 6 N 

10 TRANS DATE Date 8 N 

r Total ** 59 

>tructure for database: E:\DBMS\RED\REDOPEN.DBF 
~mber of data records: 673 

te of last update : 02/25/1991 
eld Field Name Type Width Dec Index 

1 SITEID Character 15 N 

I 2 TRANS CODE Character 1 N 
3 CONST ENTR Character 3 N 
4 RECORD NO Character 3 N 

I 5 TOP SECT Character 8 N 
6 BOT SECT Character 8 N 
7 TYP OPNGS Character 1 N 

I 
8 TYP MATL Character 1 N 
9 DIA OPENG Character 5 N 

10 WID OPENG Character 6 N 
11 LEN OPENG Character 6 N 

I 12 TOP SCREEN Character 8 N 
13 BOT SCREEN Character 8 N 
14 TRANS DATE Date 8 N 

I* Total ** 82 

E:\DBMS\RED\REDLIFT.DBF ,tructure for database: 
~umber of data records: 543 

ate of last update : 02/25/1991 
ield Field Name Type Width Dec Index 

1 SITEID Character 15 N 

I 2 TRANS CODE Character 1 N 
3 CONST ENTR Character 3 N 
4 RECORD NO Character 3 N 

I 
5 TYPE LIFT Character 1 N 
6 DATE Character 8 N 
7 PUMP_INTAK Character 5 N 
8 TYP POWER Character 1 N 

I 9 HORSEPOWER Character 7 N 
10 TRANS DATE· Date 8 N 

"* Total **' 53 

I 
I 
I 



>tructure for database: 
lumber of data records: 

E:\DBMS\RED\REDGEOP.DBF 
631 

Jate of last update 
<ield Field Name Type 

02/25/1991 
Width 

15 1 SITEID Character 
2 TRANS CODE Character 
3 RECORD NO Character 
4 TYPE LOG Character 
5 BEG DEPTH Character 
6 END DEPTH Character 
7 SOURCE Character 
8 TRANS DATE Date 

•* Total ** -

1 
3 

,- 1 

8 
8 
1 
8 

46 

Dec Index 
N 
N 
N 
N 
N 
N 
N 
N 

>tructure for database: 
lumber of data records: 

E:\DBMS\RED\REDPROD.DBF 
622 

Jate of last update 
<ield 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Field Name 
SITEID 
RECORD NO 
ENTRY NO 
DATE 
DISCHARGE 
SOURCE DAT 
DRAWDOWN 
METH MEAS 
PROD LEVEL 
STAT LEVEL 
SOURC DATA 
SPEC CAP 
METH MEAS2 

02/27/1991 
Width Type 

Character 
Character 
Character 

10 
11 
12 
13 

Character 
Character 
Character 
Character 
Character 
Character 
Character 
Character 
Character 
Character 

14 DURATION Character 
15 TRANSIVITY Character 
16 STOR COEFF Character 
17 TEST TYPE Character 

Press any key to continue ... 
18 TRANS DATE Date 

"* Total ** 

15 
3 
3 
8 

10 
1 
8 
1 
8 
8 
1 
8 
1 
6 
8 
9 
1 

8 
108 

Dec Index 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
~~ructure for database: E:\DBMS\RED\REDNETW.DBF 

mber of data records: 119 
te of last update 05/16/1991 

'ield Field Name Type Width Dec Index 

I 1 SITEID Character 15 N 
2 TRANS CODE Character 1 N 
3 RECORD_NO Character 3 N 
4 NETWK TYP Character " 2 N I 5 BEG YR Character 4 N 
6 END YR Character 4 N 

I 
7 TYP ANALYS Character 1 N 
8 AGENCY Character 5 N 
9 FREQ_COL Character 1 N 

10 METH COL Character 1 N 

I 11 ANAL AGNCY Character 5 N 
12 NETWORK_ST Character 1 N 
13 SECNETW_ST Character 1 N 

I 
14 TRANS DATE Date 8 N 
Total ** 53 

>tructure for database: E:\DBMS\RED\REDLOGl.DBF 
ltmber of data records: 391 

te of last update : 11/13/1990 
<ield Field Name 

I 1 SYSTEMID 
2 SITEID 
3 NO INTERVAL 

I 
4 DATE 
5 INTERVAL! 
6 DESCRPTNl 
7 INTERVAL2 

I 8 DESCRPTN2 
9 INTERVAL3 

10 DESCRPTN3 

I 
11 INTERVAL4 
12 DESCRPTN4 
13 INTERVALS 
14 DESCRPTN5 

I 15 INTERVAL6 
16 DESCRPTN6 
17 INTERVAL7 

ress any key to 
18 DESCRPTN7 

•* Total ** 

I 
I 
I 
I 
I 

Type Width 
Character 6 
Character 15 
Numeric 2 
Date 8 
Character 9 
Character 35 
Character 9 
Character 35 
Character 9 
Character 35 
Character 9 
Character 35 
Character 9 
Character 35 
Character 9 
Character 35 
Character 9 

continue ... 
Character 35 

340 

Dec Index 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 



3tructure for database: 
<umber of data records: 

E:\DBMS\RED\REDGWMA.DBF 
668 

Jate of last update 
~ield Field Name Type 

05/22/1991 
Width 

15 1 SITEID Character 
2 TRANS CODE Character 
3 RECORD NO Character 
4 !DENT Character 
5 ASSIGNER Character 
6 TRANS DATE Date 

k* Total ** 

' 

1 
3 

10 
15 

8 
53 

Dec Index 
N 
N 
N 
N 
N 
N 

3tructure for database: 
~umber of data records: 

E:\DBMS\RED\REDOWNER.DBF 
85 

Jate of last update 
:>ield 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Field Name 
SITEID 
OWNER ID 
SYSNAME 
CLASS 
STORE 
ADDRESS 
CITY 
COUNTY 
STATE 
ZIP CODE 
PHONE NO 
CONTACT NM 
MAIL ADDRS 
MAIL CITY 
MAIL ZIP 
CONNECTS 
POPULATION 

05/22/1991 
Width Type 

Character 
Character 
Character 
Character 
Character 
Character 
Character 
Character 
Character 
Character 
Character 
Character 
Character 
Character 
Character 
Character 
Character 

15 
6 

35 
2 

20 
30 
20 
12 

2 
5 
8 

20 
30 
20 

5 
6 
6 

Press 
18 
19 
20 
21 
22 
23 
24 

any key to 
DATE CON 
DATE POP 
CLS RES 
CLS COM 
CLS IRR 
CLS IND 
TRANS DATE 

continue ... 

** Total ** 

Character 
Character 
Character 
Character 
Character 
Character 
Date 

8 
8 
3 
3 
3 
3 
8 

279 

Dec Index 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
~~ructure for database: E:\DBMS\RED\REDLOG2.DBF 

mber of data records: 157 
te of last update 

'ield Field Name 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 SITEID 
2 INTERVALS 
3 DESCRPTN8 
4 INTERVAL9 
5 DESCRPTN9 
6 INTRVAL10 
7 DESCPTNlO 
8 INTRVAL11 
9 DESCPTN11 

10 INTRVAL12 
11 DESCPTN12 
12 INTRVAL13 
13 DESCPTN13 
14 INTRVAL14 
15 DESCPTN14 
Total ** 

11/13/1990 
Type Width 
Character 15 
Character 9 
Character 35 
Character 

c 

9 
Character 35 
Character 9 
Character 35 
Character 9 
Character 35 
Character 9 
Character 35 
Character 9 
Character 35 
Character 9 
Character 35 

324 

Dec Index 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 



:tructure for database: E:\DBMS\RED\REDWFLD.DBF 
lumber of data records: 0 
>ate of last update 02/25/1991 
'ield Field Name Type Width Dec Index 

1 SITEID Character 15 N 
2 TRANS CODE Character 1 N 
3 RECORD NO Character 3 N 
4 NO WELLS Character ~ 

3 N 
5 DEPTH DEEP Character 3 N 
6 DEPTH SHAL Character 3 N 
7 METH CONS Character 1 N 
8 SIZE WFLD Character 7 N 
9 TRANS DATE Date 8 N 

'* Total ** 45 

:tructure for database: E:\DBMS\RED\REDMSID.DBF 
lumber of data records: 49 
>ate of last update 02/25/1991 
·'ield Field Name Type Width Dec Index 

1 OWNERNM Character 42 N 
2 SITEID Character 15 N 
3 LOCAL NO Character 15 N 
4 OWNER ID Character 6 N 
5 ALTITUDE Character 8 N 
6 DEPTH WELL Character 8 N 
7 DEPTH HOLE Character 8 N 
8 DIA CASING Character 5 N 
9 AGNCY USE Character 1 N 

10 SITE TYPE Character 1 N 
11 SRCE DATA Character 1 N 
12 GEOLOG Logical 1 N 
13 BEG DEPTH Character 8 N 
14 END DEPTH Character 8 N 

'* Total ** 128 

:tructure for database: 
!umber of data records: 

E:\DBMS\RED\REDWQIF.DBF 
1 

Jate of last update 
>ield Field Name Type 

05/14/1991 
Width 

1 SITEID Character 
2 DATE TIME Character 
3 PARA CODE Character 
4 PARA VALUE Character 

'* Total ** 

15 
10 
10 
16 
52 

Dec Index 
N 
N 
N 
N 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

Eucture for database: 
ber of data records: 

ate of last update : 

E:\DBMS\RED\REDRGHT.DBF 
0 

~el! Field Name 
SITEID 
WR NO 

3 TYP USE 
4 ANN AFY 
5 INST GPM I 
6 SUPP USE 

I 
7 SUPP AFY 
8 SUPP GPM 
9 WR DATE 

10 TRANS DATE I Total ** 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

02/25/1991 
Width 

15 
Type 
Character 
Character 
Character 
Character 
Character 
Character 
Character 
Character 
Character 
Date 

12 
3 

,' 6 

6 
8 
6 
6 
8 
8 

79 

Dec Index 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 



I 
Structure for database: E:\DBMS\RED\REDWQSF.DBF 
Number of data records: 1 I Date of last update 05/14/1991 
Field Field Name Type Width Dec Index 

1 STA TYP1 Character 6 N I 2 STA TYP2 Character 6 N 
3 STA TYP3 Character 6 N 
4 STA TYP4 Character 6 N 

I 5 STA TYP5 Character 6 N 
6 STA TYP6 Character 6 N 
7 STA TYP7 Character 6 N 
8 SITEID Character 15 N I 9 SS CODE1 Character 8 N 

10 SS CODE2 Character 11 N 
11 SS CODE3 Character 10 N 

I 12 STATE Character 2 N 
13 COUNTY Character 3 N 
14 STA STAT Character 2 N 

I 15 LATITUDE Character 7 N 
16 LONGITUDE Character 8 N 
17 LATLONG AC Character 1 N 

Press any key to continue ... I 18 UNITS Character 1 N 
19 AQ_THICK Character 3 N 
20 ALTITUDE Character 5 N 

I 21 PRIM_AQUIF Character 40 N 
22 MAJ BASIN Character 24 N 
23 MIN BASIN Character 40 N 
24 MAJ B CODE Character 2 N I 25 MIN B CODE Character 2 N 
26 SUB B CODE Character 2 N 
27 LOCATION Character 48 N I 28 CAT NO Character 8 N 
29 REACH NO Chara6ter 3 N 
30 ON OFF Character 3 N 

I 31 REACH MI Character 8 N 
32 REMARK1 Character 72 N 
33 REMARK2 Character 72 N 
34 REMARK3 Character 72 N I 35 REMARK4 Character 72 N 
36 REMARKS Character 72 N 
37 REMARK6 Character 72 N I 38 REMARK? Character 72 N 

Press any key to continue ••• 
39 REMARKS Character 72 N 

I 40 REMARK9 Character 72 N 
41 REMARK10 Character 72 N 
42 REMARK11 Character 72 N 
43 REMARK12 Character 72 N I 44 REMARK13 Character 72 N 
45 REMARK14 Character 72 N 
46 REMARK15 Character 72 N 

I 47 TRANS DATE Date 8 N 

** Total ** 1387 

I 
I 



I 
l ructure for database: E:\DBMS\RED\REDMSLST.DBF 

mber of data records: 100 
te of last update : 05/14/1991 · 

'ield Field Name Type Width 

I 1 OWNERNM Character 42 · 
2 SITEID Character 15 
3 LOCAL_NO Character 15 

,' 

I 4 NETWK_TYP Character 2 
5 REMARKS Character 50 
6 OWNER ID Character 6 
7 DEPTH WELL Numeric 8 
8 DEPTH_HOLE Numeric 8 
9 DIA_CASING Numeric 5 I 

10 AGNCY USE Character 1 

I 11 GEOLOG Logical 1 
12 BEG DEPTH Numeric 8 
13 END DEPTH Numeric 8 

j Total ** 170 

Dec 

2 
2 
2 

2 
2 

Index 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

'lructure for database: E:\DBMS\RED\REDMNTR.DBF 
lumber of data records: 85 

l te of last update : 05/22/1991 
eld Field Name Type Width 

I 
I 
I 

1 SITEID Character 15 
2 SAMPLE_NO Character 5 
3 SYSNAME Character 35 
4 WL REMARKS Character 26 
5 WL MONrroR Character 10 
6 PARAM A Character 3 
7 PARAM B Character 3 
8 WQ_TEAM Character 25 
9. WQ_REMARKS Character 26 

Total ** 149 

Dec Index 
N 
N 
N 
N 
N 
N 
N 
N 
N 

~ructure for database: E:\DBMS\RED\REDGWMA.DBF 
mber of data records: 668 
te of last update : 05/22/1991 

rel! Field Name Type Width Dec Index 
SITEID Character 15 N 
TRANS CODE Character 1 N 

3 RECORD NO Character 3 N 

I 4 !DENT Character 10 N 
5 ASSIGNER Character 15 N 
6 TRANS DATE Date 8 N 

~ Total ** 53 

ructure for database: E:\DBMS\RED\REDMPNT.DBF 
'umber of data records: 155 Jlte of last update : 05/07/1991 

e1d Field Name Type Width Dec Index 
1 SITEID Character 15 N 

I 2 TRANS_CODE Character 1 N 
3 RECORD NO Character 3 N 
4 BEG_DATE Character 8 N 

I 
5 END DATE Character 8 N 
6 MP HEIGHT Character 6 N 
7 MP REMARKS Character 50 N 
8 MP REMARK2 Character 50 N 

I 9 TRANS DATE Date 8 N 



'* Total ** 150 I 
;tructure for database: E:\DBMS\RED\REDWQLST.DBF I !umber of data records: 15 
late of last update 05/22/1991 
'ield Field Name Type Width Dec Index 

I 1 SITEID Character 15 N 
2 LOCAL NO Character 15 N 
3 OWNER ID Character ' 6 N 
4 SAMPLE NO Character 5 N I 5 SYSNAME Character 35 N 
6 ADDRESS Character 30 N 
7 CONTACT NM Character 20 N I 8 PHONE NO Character 8 N 
9 DEPTH WELL Character 8 N 

10 WATER LVL Character 8 N 

I 11 DATE MEAS Character 8 N 
12 DIA CASING Character 2 N 
13 PURGE VOL Numeric 6 N 
14 PARAM A Character 1 N I 15 PARAM B Character 1 N 

'* Total ** 169 

>tructure for database: E:\DBMS\RED\REDSDAF.DBF I 
lumber of data records: 1 
)ate of last update 04/24/1990 

I ~ield Field Name Type Width Dec Index 
1 SITEID Character 15 N 
2 DATE TIME Character 10 N 
3 MEDIA Character '6 N I 4 SMK 1 Character 1 N 
5 SMK 2 Character 1 N 
6 SMK 3 Character 1 N 

I 7 SMK 4 Character 1 N 
8 SMK 5 Character 2 N 
9 UMK 1 Character 2 N 

I 10 UMK 2 Character 3 N 
11 UMK 3 Character 1 N 
12 UMK 4 Character 2 N 
13 P72019 Character 10 N I 14 P82546 Character 10 N 
15 P72004 Character 10 N 
16 P73675 Character 10 N 

I 17 P84124 Character 10 N 
?ress any key to continue ... 

18 P84077 Character 10 N 
19 P84129 Character 10 N I 20 TRANS DATE Date 8 N 

'* Total ** 124 

I 
I 
I 
I 



I 
itructure for database: E:\DBMS\RED\REDWLVL.DBF 

I mber of data records: 1281 
te of last update : 05/13/1991 

'ield 
1 
2 
3 
4 

I 
I 
I 

5 
.6 
7 
8 
9 

10 

Field Name Type Width 
SITEID Character 15 
TRANS CODE Character 1 
RECORD NO Character 3 
AGENCY Character ,' 5 
DATE MSRD Character 8 
TIME MSRD Character 4 
WAT LEVEL Character 7 
STATUS Character 1 
METHOD Character 1 
ACC CODE Character 1 
TRANS DATE Date 8 

I 
11 
Total ** 55 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Dec Index 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
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AppendixO 

Stormwater Infiltration System Recommendations 
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ADOLFSON ASSOCIATES, INC. 
MEMORANDUM 

TO: Jim Bailey, Sweet-Edwards/EMCON 

FROM: Derek Sandison 

DATE: June 11, 1990 

SUBJECT: Sequim/Dungeness Stormwater Infiltration System 
Recommendations. 

Enclosed please find our recommendations concerning stormwater 
infiltration system. While it appears that such systems are not 
likely to be contributing to the nitrate problem, they are, 
nevertheless, a potential source of other forms of contamination 
and our recommendations have been prepared accordingly. If you 
have any questions please call me at your convenience. 



RECOMMENDATIONS CONCERNING 
STORMWATER INFILTRATION SYSTEMS 

No comprehensive evaluation of the potential for ground water 
contamination associated with the operation of stormwater 
infiltration systems hap been conducted within the 
Sequim/Oungeness study area. Because the risk of ground water 
contamination from such systems can be quite great, stormwater 
infiltration practices will likely be the object of future 
studies, ultimately, leading to the development of formal 
contaminant management strategies. Until those strategies are 
developed, some general recommendations can be offered concerning 
interim measures that could be undertaken to lessen the potential 
for ground water contamination. 

Ground water quality concerns over the operation of stormwater 
infiltration systems are focused on two types of contaminant 
loading: 

l) Acute incidents involving spills or releases of hazardous 
materials, and 

2) Chronic loading from heavy metals transported in 
stormwater runoff. 

HAZARDOUS MATERIALS INCIDENTS: 

In terms of hazardous material incidents, the highest level of 
ground water contamination risk likely stems from commercial 
truck traffic on Highway 101. As a major state thoroughfare, 
Highway 101 is utilized by a significant number of commercial 
trucks that carry hazardous materials capable of causing adverse 
ground water quality impacts if released during a traffic 
accident. Such adverse impacts can result from infiltration of 
the hazardous materials through soils underlying the unlined 
roadside ditches or through discharges to stormwater infiltration 
facilities constructed to receive runoff from the highway. 
Factors that influence the extent to whic.h a spill will impact 
ground water include the quantity and type of hazardous materials 
released, location of the spill, soil conditions, weather 
conditions, and the effectiveness of remedial response measures. 

Remedial Response Program. Remedial response to hazardous 
material incidents on Highway 101 is managed by the Washington 
State Patrol. Depending on the nature and apparent severity of 
the incident, the State Patrol may request assistance from 
Department of Ecology spill response personnel and/or from 
appropriate fire departments or districts. 

1 
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The State Patrol, Department of Ecology, and local fire 
departments or districts should be consulted regarding their 
existing spill response protocols. Those protocols should be 
evaluated to determine whether spill response procedures and 
notification systems are adequate to protect the vulnerable 
Sequim/Dungeness aquifer system. In addition, information 
concerning the portions-of the highway corridor which are most 
susceptible to ground water contamination associated with 
transportation spills should be provided to the response 
agencies. 

Spill Containment Facilities. Spill response efforts can either 
be greatly hindered or aided by the nature of stormwater disposal 
facilities designed to receive runoff from a highway. Subsurface 
stormwater infiltration systems and unlined roadside ditches will 
facilitate the entry of spilled contaminants into ground water. 
Conversely, stormwater disposal systems incorporating properly 
designed spill containment features can help immobilize 
contaminants and prevent their reaching ground water. Thus, 
spill containment may be the most effective protection system for 
mitigating the effects of highway hazardous material incidents. 

A containment system typically consists of a closed drainage 
facility which collects the spill, separates the hazardous 
material from stormwater runoff, and stores the hazardous 
materials for recovery by the spill response agencies. Several 
sources of information are available concerning the design of 
highway spill containment facilities. Affiong those sources is 
Protective Systems for Spills of Hazardous Materials, Volume II, 
which contains spill containment design guidelines that were 
prepared for the Federal Highway Administration by Kansas State 
University in 1989. In addition, for protection of the City of 
Portland's wellfield along the south shore of the Columbia River, 
the city's Bureau of Environmental Services has developed a 
design manual for construction of highway stormwater disposal 
facilities incorporating spill containment features. These 
sources should be consulted regarding potential spill containment 
design schemes that may be suitable fo~ use along Highway 101. 

Once potentially suitable design schemes have been identified, 
the washington State Department of Transportation should be 
contacted for purposes of comparing those schemes with the design 
of existing runoff disposal facilities along Highway 101. Should 
the spill containment capability of existing runoff disposal 
facilities prove inadequate, options for future modification of 
those facilities to incorporate enhanced spill containment design 
features should be explored with the Department of Transportation 

2 



CHRONIC CONTAMINANT LOADING 

Chronic contaminant loading to ground water associated with 
subsurface disposal of stormwater runoff is a problem of area
wide significance. Chronic contaminant loading results not only 
from runoff originating from highways and roadways but from the 
multitude of residential and commercial developments within the 
Sequim/Dungeness Area as well. 

Although a number of contaminants can be carried to ground water 
with runoff entering stormwater infiltration systems, heavy 
metals, particularly lead, represent the most significant 
contaminant from the standpoint of chronic loading. While 
nitrate contamination problems are of greatest concern in the 
Sequim/Dungeness area, stormwater infiltration systems in 
residential and commercial areas probably do not contribute 
meaningfully to those problems. Nitrate levels in runoff from 
residential and commercial areas is typically less than 1 mg/1. 

The majority of the heavy metals present in stormwater runoff are 
in a suspended particulate form (as opposed to dissolved form). 
Thus, in a properly designed stormwater infiltration system, it 
should be possible to trap many of the heavy metal particulates 
as sediments. 

In an effort to identify design methodologies to maximize the 
particulate removal capability of subsurface stormwater 
infiltration systems, Adolfson Associates and Sweet/Edwards-EMCON 
are currently participating in a pilot stormwater infiltration 
system study within the Clover/Chambers Creek Basin of central 
Pierce County, washington. The results and findings of the pilot 
study are to be incorporated by the Pierce county Public works 
Department into the design standards for new stormwater 
infiltration systems and into standards for upgrading existing 
infiltration systems. 

Selection of alternative infiltration system designs for the 
pilot study was based on the following criteria: 

o Infiltration system designs must be relatively simple and 
require a low level of maintenance, 

o Infiltration system designs must provide satisfactory 
performance in both residential and commercial settings, 

o Infiltration system designs must achieve a balance between 
the desire for high particulate removal capability and the 
need to promote relatively rapid infiltration of stormwater 
runoff during precipitation events, and 
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o Although particulate removal capability is the principal 
design consideration, small volume spill containment 
capacity should also be provided. 

Three designs have been selected and tested during the pilot 
project, two of which have demonstrated satisfactory particulate 
removal capability. One of those designs involves a dual 
chambered facility intended to drain an approximately one acre 
commercially developed area. The first chamber is a water tight, 
four feet wide by approximately six feet deep concrete cylinder 
which serves as a oil/grease separator, small volume spill 
containment vessel, and sediment trap. The second chamber is a 
perforated, four feet wide by approximately ten feet deep 
concrete cylinder. The annular space around the exterior of the 
second cylinder is filled with gravel and the interior walls of 
the cylinder are lined with filter fabric. 

The second design, intended to drain an approximately two acre 
area, consists of a three phase system including a sedimentation 
chamber, grass lined swale, and infiltration trench. The 
sedimentation chamber is virtually identical to the first chamber 
of the system described above. The sedimentation chamber 
discharges to a 120 feet long and six feet wide grass lined 
swale. After travel along the entire length of the swale, 
stormwater enters an subsurface infiltration trench and is 
discharged to the underlying soils. 

Preliminary results of the pilot study indicate that the 
infiltration system designs described above may be effective in 
removing up to 80% of the particulate bound heavy metals from 
stormwater runoff. However, additional data must be collected to 
determine whether such removal efficiencies can be maintained on 
a long term basis. 

The pilot study results indicate that particulate bound heavy 
metal removal efficiency increases as sediment accumulation 
increases. However, the accumulation of sediments also results 
in a significant decrease hydraulic capacity of the stormwater 
infiltration systems. In order to restore hydraulic capacity, 
sediments must be periodically extracted from the infiltration 
systems resulting in a corresponding decrease in removal 
efficiency of particulate bound heavy metals. 

Based upon the findings of the pilot study and other available 
data concerning stormwater infiltration system technology, 
interim standards for design of stormwater infiltration systems, 
intended to reduce the potential for chronic heavy metal 
contaminant loading, should be developed and implemented within 
the Sequim/Dungeness area. Development of design criteria 
involving use of grass lined swales should be carefully 
considered. Due to the relatively dry climate of the 
Sequim/Dungeness area, the establishment of grass in swales may 

4 



I 
require supplemental irrigation, particularly during the first 

1 year of operation. Grass varieties will need to be judiciously 
selected as well. Grass varieties used in the swale will need to 
be capable of tolerating periods of inundation as well as 
extended periods of drought. I 

,• 
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