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1.0 INTRODUCTION 

This report presents information on an Independent Remedial Action (IRA) performed by U.S. 
National Bank of Oregon (U.S. Bank) at a former unpermitted landfill site (Sparks and 
Buttercup Subdivision) in Spokane County, Washington (Figure 1). The purpose of the 
remedial action is to have the site removed from the Washington Department of Ecology 
(Ecology) Hazardous Site's List. 

Site conditions and economic considerations precluded the implementation of permanent 
solution technologies such as reuse/recycling, destruction or detoxification, volume reduction, 
immobilization, and/or off-site disposal, as defined in the Model Toxics Control Act Cleanup 
Regulation (WAC 173-340-360). The selected remedial action consists of encapsulation, 
institutional controls, and compliance monitoring. This action provides an effective solution to 
cleanup issues in both the short and long term; addresses community concerns and provides a 
beneficial future use for the site; enhances the environment of the surrounding neighborhood; 
reduces the potential mobility of hazardous substances, and is protective of human health and 
the environment to the maximum extent practicable. 

1.1 Background 

The site is located south and east of Eastern Street and 12th Avenue in the southwest quarter of 
Section 24, Township 25 North, Range 43 East of the Willamette Meridian. The landfill was 
reportedly operated by East Spokane Township No. 49 (Spokane County) from as early as 
1928 to as late as 1960. No other on-site activities are known to have pre-dated or post-dated 
landfilling operations. 

The landfill occupies an area of 2.42 acres, and supports a vegetative cover of trees, grasses, 
and bushes, however the site does not meet the criteria for classification as a sensitive 
environment as per WAC 173-340-200. A soil cover from zero to two feet thick has been 
placed over some of the debris, while in other areas a thin soil horizon has developed. 
Landfill debris is also exposed at ground surface in several areas. Landfill debris includes 
scrap metal, glass, wood, concrete, rubber tires, and other forms of domestic refuse in varying 
states of decomposition. In recent years residential development has encroached on the site 
primarily from the north and south, however, with exception of a number of dirt roadways and 
trails, the site remains structurally unimproved. 

Technical reports pertaining to previous site investigations are referenced in Section 7.0 of this 
report. The reader is directed to Kleinfelder Report Numbers 60-5035-01, dated July 7, 1993 
(Kleinfelder, 1993a), and 60-5035-02, dated August 13, 1993 (Kleinfelder, 1993b), for 
information on the ground water investigation conducted for the subject site. 

1.2 Site Geology 

The site is situated on a north-facing bench cut into Columbia River basalt and gramtlc 
bedrock on the south side of a glacial valley (Spokane Valley). Site elevations range from 
approximately 2000 feet above mean sea level (msl) along the northern toe of the landfill to 
2040 feet msl south of the landfill area. 

The Spokane Valley was inundated with flood waters hundreds of feet deep from glacial Lake 
Missoula (Missoula Floods), which spilled out over this area and much of the Columbia 
Plateau during a time of catastrophic flooding between 16,000 and 22,000 years before 
present. The Purcell Lobe of the Cordilleran Ice Sheet was receeding northward at this time 
and the flooding is attributed to multiple failures of an ice dam which had dammed the Clark 
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Fork River as this lobe receeded. Many of the surface features and alluvial deposits present 
within the Spokane Valley today are attributed to this period of glaciation and flooding 
(Molenaar, 1988). 

The site overlies one of these alluvial deposits, known as the Spokane Aquifer. These flood 
deposits consist of coarse-grained sands, gravels, cobbles and boulders that are very permeable 
by nature. Due to it's permeability, this geologic unit forms the major water supply source for 
the Spokane Valley and has been designated a "sole source aquifer" by the Environmental 
Protection Agency (EPA). 

Subsurface soils can be characterized as relatively coarse-grained, unconsolidated sands 
ranging from approximately 35 to 50 feet in thickness, underlain by sands, gravels, cobbles 
and boulders with subordinate lenses of fine-grained silts and silty sands. Massive granitic 
boulders, with diameters of up to ten feet were encountered during drilling operations for 
monitoring wells MW0l and MW02 which were installed in May 1993 as a part of 
Kleinfelder' s initial ground water investigation. Large basaltic boulders outcrop at the surface 
immediately south and east of the site and were encounted between 49 and 56 feet below 
surface grade during the installation of monitoring well MW03 (Figure 2). Penetration rates 
during boulder drilling were on the order of less than one foot per hour. Permeable alluvial 
deposits extend to .the maximum depths of the boreholes drilled during the ground water 
investigation (83 to 145 feet), and are typical of glacial outwash and high energy depositional 
environments such as the Missoula Floods. Sediments above the water table are generally gray 
to grayish-brown in color, poor to moderately graded, slightly moist to moist, and dense to 
very dense. Glacial outwash and flood materials that comprise the Spokane Aquifer are 
similar in nature to the overlying unsaturated sediments. Soil boring logs are included for 
reference in Appendix B. Geologic cross-sections are illustrated on Figures 3A and 3B. 

Surface and cross-sectional exposures appear to indicate that landfill debris is present at 
thicknesses ranging from approximately one to 20 feet. Based on topographic data, debris 
volumes have been estimated at between 30,000 and 62,500 cubic yards (CH2M-Hill, 1989a). 
A sandy soil and vegetative cover overlies the landfill debris which is inturn underlain by 
native alluvial deposits. 

1.3 Site Hydrogeology 

The Spokane Aquifer is an unconfined aquifer comprised of coarse sand, gravel, cobbles, and 
boulders deposited by the Missoula Floods (Molenaar, 1988). Site conditions do not satisfy 
this definition completely in that semi-confined/confined conditions appear to influence static 
water level elevations and the depths at which saturated thicknesses of the aquifer were 
encountered during Kleinfelder' s Ground Water Investigation (May-July 1993). 

Ground water was encountered at approximately 1890 feet, mean sea level (msl) in MW0l 
after drilling through a 15 foot thick horizon of granitic material. The water level stabilized in 
this well at approximately 1934 feet, msl, which corresponds to a rise in head of 
approximately 44 feet. Ground water was encountered at approximately 1899 feet, msl in 
MW02 after the boring penetrated a 19 foot thick horizon of dense, fine-grained silts and silty 
sands. The water level stabilized in this well at approximately 1995 feet, msl, which 
corresponds to a rise in head of approximately 96 feet. Two, relatively thin ( < 2 feet) perched 
water zones were also encountered in MW02 at approximately 2006 and 1935 feet, msl. In 
MW03, ground water was encountered at approximately 1973 feet, msl after drilling through 
seven feet of basaltic material. The water level stabilized in this well at approximately 1999 
feet, msl, corresponding to a rise in head of approximately 26 feet. 
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The conditions under which ground water was encountered appear to indicate that confining 
layers of granitic, basaltic and fine-grained sediments are situated between the overlying 
sediments and landfill debris and the underlying Spokane Aquifer. These confining layers are 
thought to represent low permeability zones which inhibit the vertical movement of ground 
water between the base of the landfill debris and the Spokane Aquifer. 

Based on ground water elevation data collected in May 1993, the direction of ground water 
movement appears to trend from south-southeast to north-northwest beneath the site, which 
corresponds to the regional ground water flow model for the aquifer (Molenaar, 1988). We 
understand an operating well field is located approximately 1/2-mile north of the site which 
may exert some influence on the direction of ground water flow in the area. 

2.0 PREVIOUS INVESTIGATIONS 

Historical reviews indicate that East Spokane Township No. 49 operated a landfill at the site 
from as early as 1928 to as late as 1960 (CH2M-Hill, 1989b). Prior to this, the site was 
vacant and undeveloped. During it's operational life, the landfill reportedly received domestic 
refuse, construction debris, scrap metal/glass, and other undocumented types of debris. No 
permits were apparently issued for the operation of this landfill. No on-site activities have 
reportedly taken place since landfill operations were discontinued (Century West Engineering, 
1991). Kleinfelder understands Commerce Mortgage Corp., a U.S. Bancorp subsidiary, 
acquired the property through foreclosure of it's security interest in April 1981. The property 
was resold immediately but reaquired through foreclosure in June 1984. Spectrum Properties, 
another U.S. Bank subsidiary, assumed title in February 1987. 

A Level II Environmental Assessment of the site was conducted by Century West Engineering 
(Report No 40174.005.01, January 31, 1991) in which potential contaminants were identified 
through the excavation of eight test pits and three soil borings. The maximum depth for these 
explorations was 15 feet below surface grade. Ten priority pollutant metals (antimony, 
arsenic, barium, beryllium, cadmium, chromium, lead, mercury, nickel, and zinc) exceeding 
Model Toxics Control Act (MTCA) Method A Cleanup Levels and/or EPA Action Levels 
were reportedly encountered in soils collected in localized areas within landfill debris and 
native soils underlying this material. In addition, the pesticide 4,4 DDT and a breakdown 
product (4,4 DDE) were also reported in soils above method detection limits, however these 
concentrations did not exceed MTCA Method A Cleanup Levels. Total petroleum 
hydrocarbons above MTCA Method A Cleanup Levels were also detected in one soil sample 
collected within landfill soils. 

In May 1992, Ecology conducted a site hazard assessment for the purpose of ranking the site 
for Ecology's Hazardous Site List. The site was assigned a hazard ranking of 2 on a scale of 1 
to 5 (I-higher relative risk vs. 5-lower relative risk) based on Ecology's assessment, previous 
investigations and an absence of ground water data underlying the site. 

Kleinfelder conducted a subsurface investigation specifically to address the presence or absence 
of previously identified analytes in on-site soils and ground water through the drilling and 
installation of three ground water monitoring wells (Figure 2). Ground water was encountered 
under semi-confined/confined conditions at depths ranging from 56 to 121 feet below surface 
grade. Confining layers of granitic, basaltic and fine-grained sedimentary materials appear to 
represent low permeability horizons which separate the overlying landfill debris and alluvial 
sediments from the underlying Spokane Aquifer. Ground water elevation data indicates that 
the direction of ground water flow beneath the site trends from south-southeast to north
northwest, which is in general agreement with the regional ground water flow model for this 
area. 
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Arsenic, chromium and lead were detected above MTCA Method A Cleanup Levels in soil 
samples collected from the well borings between 24 and 29 feet below surface grade. 
However, these concentrations did not exceed their respective Human Health, Risk-Based 
Method B Cleanup Levels. It appears that these concentrations may represent background 
levels that occur naturally in soils within the Spokane Valley (Shacklette et al., 1984). 

DDT and lead were detected in concentrations exceeding MTCA Method A Cleanup Levels 
and the Method B Cleanup Level for DDT, in a ground water sample collected from MW0l. 
Arsenic, chromium, and lead were also detected in concentrations exceeding MTCA Method A 
and B Cleanup Levels in a ground water sample collected from MW03. The concentrations of 
DDT and metals are thought to represent background levels and may be attributed to the 
adsorbtion of these analytes to suspended, fine-grained sediments entrained within the ground 
water. Subsequent analyses of field filtered ground water samples collected in July 1993, did 
not detect the presence of volatile organic compounds, pesticides, PCBs, or priority pollutant 
metals above MTCA Method A Cleanup Levels, which supports this assumption. 

Based on the soil and ground water data collected during Kleinfelder' s Investigation, it 
appeared that the historic use of the landfill was primarily for the disposal of inert waste 
materials, although no inventory was available, and that the landfill debris had not resulted in 
adverse impacts to soil and ground water underlying the site. 

Before proceeding with landfill closure, a screening level landfill gas survey was conducted by 
Kleinfelder to assess if combustible gas (methane) was present in the landfill and if there was 
evidence of lateral migration. Six landfill gas probes were installed in and around the landfill 
and sampled over a two day period (October 13 and 14, 1993). The results of this survey 
indicated that appreciable levels of combustible gas were not detected in either the landfill or 
in near-surface soils surrounding the landfill (Kleinfelder, 1993c). The landfill gas survey is 
included for reference in Appendix D following the text of this report. 

Because the proposed remedial action would involve disturbing surface soils and debris during 
cap construction, a human health exposure assessment was conducted by Kleinfelder to 
evaluate potential chemical exposures from potential landfill gases and airborne dust during 
cap construction activities. The two population groups potentially exposed to airborne 
chemicals during excavation and grading work were on-site workers and nearby residents. 

Soil data from the remedial investigations performed at the site were used as a basis for the 
exposure assessment. Assessment results concluded that adverse health effects during closure 
activities were very unlikely given that the permissible exposure levels of the compounds of 
concern (arsenic, chromium, lead, DDT) were orders of manitude larger than their on and off
site concentrations (Kleinfelder, 1993d). The exposure assessment report is included for 
reference in Appendix E. 

3.0 SELECTION OF CLEANUP STANDARDS 

Previous remedial investigations encountered landfill debris and soil that exhibited total 
petroleum hydrocarbon, 4,4-DDT, arsenic, antimony, barium, beryllium, cadmium, 
chromium, lead, mercury, nickel, and zinc concentrations above MTCA Method A cleanup 
levels at various exploration locations within the landfill. Concentrations exceeding the 
Method B cleanup level for antimony were also documented in one location (Century West 
Engineering, 1991). Native soil samples collected outside the footprint of the landfill 
exhibited arsenic and chromium concentrations which exceeded Method A cleanup levels 
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(Kleinfelder, 1993a) however, neither of these analytes exceeded their respective cleanup 
levels calculated using Method B (Century West Engineering, 1991). 

Based upon the work conducted, it is Kleinfelder's opinion that the metals concentrations 
observed in native soils are indicative of natural background levels for soils within the Spokane 
Valley. This assumption is supported in literature regarding elemental concentrations in soils 
within the western United States (Shacklette et. al., 1984). 

The cleanup action selected under WAC 173-340-360 involves containment of the landfill 
debris using a geomembrane liner and earth fill. As such, this remedial action does not 
specifically attain soil cleanup standards in those areas of the landfill where elevated 
concentrations have been documented, however this cleanup action is considered to have 
attained applicable soil cleanup standards under MTCA [WAC 173-340-700 (2)(c)]. 

The ground water underlying the subject site is thought to be directly associated with the 
Spokane Aquifer, which has been designated as a sole source aquifer by the EPA. In order to 
be protective of this water source, Method A cleanup levels have been established for this 
media. Three ground watei: monitoring wells are currently located on-site (Figure 2). These 
wells are located within the footprint of the landfill, up-gradient, and down-gradient and will 
serve as compliance monitoring points. Water samples will be evaluated based upon MTCA 
Method A ground water cleanup standards. 

4.0 REMEDIAL ACTION 

The remedial action implemented consisted of encapsulating the landfill with import soil and a 
40-mil PVC liner. The surface of the landfill cap will be revegetated with grass, institutional 
controls imposed to limit site improvements within the footprint of the landfill, and the site 
converted to park greenspace. 

4.1 Rationale for Selection 

After evaluating soil and ground water data generated during the remedial investigations, it 
appears that the greatest risk posed by landfill debris is the physical hazards associated with 
direct human contact at the surface, and by the potential impact of leachate on the aquifer 
underlying the site. 

The apparent absence of soil contamination outside the landfill debris area and the documented 
presence of unimpacted ground water beneath the site precludes consideration of many 
generally accepted remedial alternatives because site specific conditions do not warrant their 
implementation. Aside from the selected alternative of containment coupled with institutional 
controls and monitoring, excavation and disposal of landfill material at an engineered facility 
appeared to be the most viable option for addressing hazards posed by site conditions. 
However, the costs associated with implementing this option were estimated to be on the order 
of 3 to 5 million dollars thereby making this option economically prohibitive. 

Construction of the landfill cap will not acheive the cleanup standards in those specific areas of 
the landfill where soil contamination exists, however, by encapsulating these materials the 
potential for leachate generation and adverse impacts to the Spokane Aquifer will be 
minimized. Construction of the landfill cap provides a long term, low maintenance solution to 
the environmental issues relavent to the site. Further remedial action aside from compliance 
monitoring is not anticipated. 
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Prior to initiating remedial construction activities in May 1994, a public forum was held for 
persons residing near the Sparks and Buttercup Landfill site. The proposed remedial 
alternative was presented and citizens were allowed to comment on the proposed remedial 
action and express any concerns. Overall, the public was very receptive to the proposed action 
and expressed only political concerns over the management of the greenspace after remedial 
activities were complete. 

4.2 Landfill Cap Construction 

Landfill cap construction was performed by Motley Motley, Inc. of Pullman, Washington. 
Construction activities involved cleaning and grubbing the landfill surface; regrading the 
surface; placement of the final cap (one foot foundation layer soil, 40 mil PVC geomembrane, 
1.5 to 2 foot vegetative layer soil); drainage improvements; and retrofitting of one ground 
water monitoring well. Construction activities began on May 2, 1994 and were completed on 
June 3, 1994. 

An as-built site plan of the completed cap is presented on Figure 4. Construction photographs 
are included in chronological order in Appendix F. A construction report which includes 
details on specific construction activities and quality assurance documentation is included in 
Appendix G. 

4.3 Regulatory Records/Permits 

In accordance with Washington State's Environmental Policy Act (SEPA), an environmental 
checklist for the proposed remedial action was completed and sub.mitted to Spokane County on 
November 30, 1993. A determination of non-significance was issued by Spokane County on 
December 6, 1993, and the checklist circulated to nine other regulatory agencies for review 
and comment. At the end of the comment period (December 23, 1993), none of the agencies 
had contacted Spokane County or Kleinfelder regarding the proposed remedial activities. The 
SEPA checklist is included for reference in Appendix C. 

Prior to initiating construction activities, a flood zone development permit was obtained from 
Spokane County. This was required because a portion of the landfill was within the 100-year 
floodplain. A cap and drainage design report was prepared by Kleinfelder which assessed the 
impact of constructing the landfill cap upon the capacity of the flood plain. The results of this 
assessment indicated that construction of the cap would not reduce the capacity of the flood 
plain or increase the 100-year flood elevation (Kleinfelder, 1993e). A copy of the floodplain 
development permit is included in Appendix C. 

4.4 Ground Water Monitoring 

In accordance with WAC 173-340-410, ground water compliance monitoring is proposed on a 
quarterly basis. The compliance monitoring program will involve sampling each of the three 
existing ground water monitoring wells for the presence of those analytes detected in soil 
samples within the landfill which exceed MTCA cleanup levels (petroleum hydrocarbons, 4,4-
DDT, and priority pollutant metals. If compliance monitoring indicates concentrations of 
target analytes below MTCA Method A cleanup standards in two consective monitoring 
events, compliance monitoring will be discontinued. 

Upon demonstrating compliance with applicable ground water cleanup standards, Ecology will 
be petitioned to remove the site from the Hazardous Sites List at the earliest date possible. 
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4.5 Institutional Controls 

Deed restrictions are being prepared by counsel for U.S. National Bank of Oregon. 
Kleinfelder understands the restrictions will preclude construction of any buildings or 
improvements, both above and below ground for that area of the site which has been 
encapsulated. 

5.0 CONCLUSIONS 

The independent remedial action conducted by U.S. Bank has been performed in accordance 
with guidelines set forth in the Model Toxics Control Act Cleanup Regulation (WAC 173-
340). It is Kleinfelder's opinion that the actions taken will provide a long term solution to the 
surficial presence of landfill debris at the Sparks and Buttercup site, and are protective of 
human health and the environment. Deed restrictions attached to the property will limit future 
use of the site. It is anticipated that future use will be recreational in nature. 

Upon satisfactorily completing a compliance ground water monitoring program, Ecology 
should be petitioned to have the site removed from it's Hazardous Sites List. In the interim, 
U.S. Bank may wish to request a compliance letter from Ecology with regards to the work 
completed to date. 

6.0 LIMITATIONS 

Judgements leading to conclusions and recommendations are generally made with an 
incomplete knowledge of the subsurface and historical conditions applicable to the study area. 
This remedial action does not provide a quantification or a guarantee regarding the presence or 
absence of site soil or ground water contamination. More extensive studies including historical 
review, additional site exploration, soil and ground water sampling, and chemical analyses 
may be used to supplement the information presented in this report. Kleinfelder should be 
notified for additional consultation if U.S. Bank wishes to reduce uncertainties beyond the 
level associated with this assessment. Our conclusions with regards to the property may also 
change as new data becomes available during additional site exploration, remediation, or 
development. 

Since site activities and regulations beyond our control could change at any time after the 
completion of this report, our observations, findings, and opinions can be considered valid 
only as of the date of the report. 

This report may be used only by the client and only for the purposes stated, within a 
reasonable time from its issuance. Land use, site conditions (both on and off-site) or other 
factors may change over time, and additional work may be required with the passage of time. 
Any party other than U.S. Bank who wish to use this report shall notify Kleinfelder of such 
intended use by executing the "Application for Authorization to Use" which follows this 
document in Appendix H. Based on the intended use of the report, Kleinfelder may require 
that additional work be performed and that an updated report be issued. Non-compliance with 
any of these requirements by the clients or anyone else will release Kleinfelder from any 
liability resulting from the use of this report by any unauthorized party. 

No warranty, express or implied, is made. 
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12/ftl/»3 ,,,,..,_ OUIONCD IIY S1J:Y£ DURAN 
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a.ff DEC 16 199J 
~av. ,..,... DaCltlnrON DWN, 

[ I 
[=n~ \ SPARKS - SI.IT7ERCIP l.AM)R.L 

$,Okat», WA 

/

-APPROXIMATE EDGE OF EXISTING 
REFUSE flll AREA 

2050 

RI KLEINFELDER 
15050~~~~ttl 

(503) 61+-t#J 

~ OMWINO 14110 ALL INF'()/U,,Cl'.noH 
(-Oln'AJNCD THUtEJH J.S THI!! ,-nofl'OfTV 

0..- KlEJHF'fl.DDlt, INC. AND IS NOT TO 

llt" USltD ■Y NMONC WnHOVT 

WltlTni:N CON$DIT 

PftO./.NO. 

0 1!' 30 60 .......,.. ..... 
SCALE IN FEET 

NOTES: 

90 
I 

1. TOPOGRAPHIC ANO PLANIMETRIC INFORMATION BASED ON 
SURVEYS BY ADAMS & CLARK, INC., DA TED NOV. 5, 
1993, AND JAMES F. BENTHIN & ASSOC., DATED 
JUNE 2, 1993. 

2. ELEVATIONS ARE BA!,£0 UPON COUNTY DA 1\JM FROM TBM, 
SPIKE IN POWER POLE IN NE QUADRANT OF INTERSECTION 
OF 12TH AND EASTE,1N. TBM ELEVATION IS 2002.80 

3. GROUNDWATER MONIYORING WELLS ARE LOCATED IN THE 
CENTER OF 6 1/2" PROTECTIVE STEEL CASING. ELEVATIONS 
FOR SAME WERE LOCATED AT TOP OF 2" PVC ON BLACK 
MARK W/ NOTCH. 

4, UNDERGROUND UTILITIES MAY EXIST, CALL 1-509-456-8000 
FOR UTILITIES LOCA 110N PRIOR TO EXCAVATION, CONSTRUCTION, 
OR DRILLING. 

LEGEND; 

0- INDICATES TEMPORARY BENCH MARK 

• INDICATES GROUNDWATER MONITORING WELL 

ncu1t£ 
DE:SCRIPTION 

SITE MAf, 2 

l'IC£D AS ~wrNa HO. ,m,n-

60-SOJSOJ-COI SPARKAG2 SOJSO.JF2 or 



MEAN SEA LEVEL ELEVATION 

2040-

2000-

SM 
GW 

SW/SP 

1960-

1920-

1840-

Horizontal Scale l "= 100' 
Vertical Scale l "=40' 

GW 
SP 

GW 

SP 

A' 

't 
'--- Bottom of Borehole 

A 

... · C 'QC>' 
'•. ,·. ',• '• q,· .0°:Qq'?9°~.9<:o~o. . . •, ,·' '• . 
o6c0Oo6c0Oo6c0Oo6c0Oo6c0Oo6c0Oo6c 

\~·;,-o:b·;,·o:; C>J·6bC>>·6'b ;,•Q:b;, ·6b ;-o 
.· C C C .. C C .. C .. · C. 

OQO 9600 .qo,oo C=?ooo qo.o· o-C=?oo' o-9600-C? 
·,, ·, -Q~ ·. ·. -qi',•· .. -qi·.•., ·Q, •,• •, -q, ',• ·, •Q, ·,• · .. ·Q.' 

LEGEND 

I 
Bottom of Borehole 

Debris/Soil Mixture 

Silty Sand 

-2040 

SW 

-2000 

GW 

B 

SP T -1960 

-1920 

Boulders, with Sand & Gravel 

CJ 
Ill 

Sand 

Basalt 

Ground Water Depth During Drilling 

KLEINFELDER 
SPARKS & BUTTERCUP LANDFILL 
GEOLOGIC CROSS-SECTION A-A' 

SPOKANE, WASHINGTON 

Copyright 1994 Kleinfelder, Inc. 5035F3A.CDR Project# 60-5035-03 FIGURE 3A 



MEAN SEA LEVEL ELEVATION 

2040- B 

SP 

2000-

1960-

1920-

LEGEND 

1880-

1880-

Horizontal Scale l "=100' 
Vertical Scale l "=40' 

1111 
EJ 
~ 
EJ 
Ill 

..,,. 

Debris/Soil Mixture 

Silty Sand 

Boulders, with Sand & Gravel 

Sand 

Basalt 

Ground Water Depth During Drilling 

KLEINFELDER 

Copyright 1994 Kleinfelder, Inc. 5035F3B.CDR Project# 

B' -2040 

SP -1960 

-1920 
SM 

..,,. 

SP 

-1880 

/4. 
Bottom of Borehole 

SPARKS & BUTTERCUP LANDFILL 
GEOLOGIC CROSS-SECTION B-B' 

SPOKANE, WASHINGTON 

60-5035-03 FIGURE 3B 



12th AVENUE 

REV 

w 
:::, 
z 

~ 
z 
Ct: 
w 
I-

~ I 

OESCR1PTION 

I 
I r 

BY >PP DATE 

2000 

fi' die. CU..VERT 

~:J 
J.PPROX'IW.TE NORTHERN SITE ___!OUNOARY -:,----

HAHN ENGINEERING 
NORTH 8623 B DIVISION 

SPOKANE, WA. 99208 
(509} 467-1550 

FAX (509) 467-8189 

FlRE ACCESS ROAD 

SC,O,L£,1'-30' 

DRAWN BY: SM 

CHECKED !ff, RH 

APPROVED BY: RH 

DATE 

-~~-------------
-- UW 03. --------

(EL=2034.7l) 

0 CP 

PRJ. WJ.(£ 

GRAPHJC SCALE 

CONTOUR INTYJ{V il - 2 fXXT 

NOTES: 

1. TQPOGR.A,Pt-{IC AND f"LANl\,,IETRK: lt-lFOOIJATION B,A..SED 
ON SUR"'tc.Y BY 1--W-iH ENGtHEERtNG INC., DATED JU...Y 29. 199-4-

2. EliVATIONS ARE 8AS£D UPON SPOKANE COUNTY DA.TIA.I FROU 
TBU SPIKE 1H POWER POLE IH 1HE HE. QUADRANT 0:
lfTERSECTlON OF 12th AVE.. mo EASTERN AVE.. 

3. AS-BUILTTOPOORAPHK:: SURVEY REITRENCED TO 
FlGURE 1. SITE LOCATION I.I.AP, INDEPENDENT REME[:.a.l._ 
ACTION R:£PORT, SP>RKS ANO BUTTERCUP LANDFlU.. 
SPOKANE. WASHINGTON, KL£lHFE1.D£R, INC. PROJECT NO. 
60--5035--03,.DATED JULY 25, 1994. 

LEGEND 

8 M)ICATES GROUMO WA.TER t.tC>NITORlNG WEl..1. 

@ IHOtCATES SURY£Y CQJ,lfRQl POCNT 

~ INDICATES TEIJPORARY BENC.HHARK 

~2000- GROUND SURF-'C£ CO!fTOUR 

SH£IT NO. PLATE 
MOTLEY-MOTLEY SPARKS-BUTTERCUP LANDFILL 1 OF 1 

P.O. BOX 421 
PULLMAN, WASHINGTON 991 63 

mu 

AS-BUILT TOPOGRAPHIC SURVEY 
0.0 Fll£ 4 

MOTLEY 







LOG LEGEND 

UNIFIED SOIL CLASSIFICATION SYSTEM (USCS) 

MAJOR DMSIONS LTR DESCRIPTION MAJOR DMSIONS LTR DESCRJP11ON 

GW 
Well gn,doo gravcla or gravel sand Inorganic silt,, aod vezy fine sands, 
mixtures, little or no fines ML rock flour, silty or clayey fine sands, 

GRAVEL 
GP 

Poorly graded gravels or gravel. sn:rs or clayey silt,, with slight plasticity 

AND sand mixtun:e, little or no fines AND Inorganic clays of low to medium 

GRAVElLY Silty gravels, gravel. sand silt CLAYS CL plasticity, gravelly clays, 8IIIldy 
GM mix1llres clays, silty clsvs, lean clays SOILS LL <.50 

COARSE GC 
Oll}'ey gravel.a, gravel. sand clll}' FINE OL 

Organic silt,, aod organic silt-clays 
mixture,, of low pla,ticitv 

GRAINED GRAINED 
lnorgwiic silts, miC!ICCOWI or 

SOILS SW 
Well gn,doo sands or gravel.ly 

SOILS Ml! sands, little or no fines Sll.TS diatomocrous fine sandy or silty 
soils, elastic silts 

SAND Poorly graded sands or gravelly AND 
CH Inorganic clays of high plasticity, SP 

AND sands, little or no fines CLAYS fut clavs 

SANDY Silty sands, LL> .50 Organic clays of medium to high 
SM poorly graded sand silt mixtures OH 

plasticity SOILS 

Oll}'ey sands, !IlGHLY ORGANIC Peat aod otha- highly organic 
SC SOILS Pt 

soils poorly graded sand clay mixture,, 

SOIL SAMPLES WELL CONSTRUCTION 

I ~ Modified California Sampler (Porter) D Blank casing 

[I Standard penetration split spoon sample ~ Screened ca.sing 

~ No recovery ~ Cement grout 

I Shelby Tube sample I Bentonite 

FIELD MEASUREMENTS I Sand pack or gravel pack 

s:z Water level observed during drilling 

~ Native lllllterial mixed 

J!: Water level observed after drilling 
with bentonite 

-
OVA Organic Vapor Analyzer m PID Photoionization Detector Native backfill or cavings 

-

ppmv Parts Per Million by Volume 

I Bentoni te grout 

ANALYTICAL RESULTS 

ND ( ) Not Detected (Detection Limit) 
Note: Blows per foot is the number of blows used to drive a sampler 

NA Not Analyzed through the last 12 inches of an 18-inch sampling attempt. One 

TPH Total Petroleum Hydrocarbons 
blow is a 30-inch fall of a 14-0-pound hammer. 

BTEX Benzene, Toluene, Ethylbenzene, & Note: The line separating strata on the logs represents approximate 

Xylenes boundaries only. The actual transition IIJ11Y be gradual. No 
warranty is provided as to the continuity of the strata between 

Herb. Herbicides, EPA Method 8150 borings. Logs represent the soil section observed at the boring 
location on the date of drilling only. 

Pest. Pesticides, EPA Method 8080 

KLEINFELDER Boring Log Legend Plate B-1 
Copyri:)t 1991 Klcinfddcr, Inc. UlGENDBl.DRW 
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z CHEMICAL 0 
~ ANALYSES 

:j ~ ·~ ~ Cl) PID 
0~ z j~ (ppmv) 

0 u 

.. 
0 

* 
0 

0 

0 

] 
-~ 
IO 

----~ 
3 
i:o 

6 
50 

1 
6 

20 

4 
4 
7 

2 
4 
7 

~ 

I 
SAMPLE 

NUMBER 

MW0l-9 

MW0l-14 

MW0l-19 

MW0l-24 

z 
0 

~ ~ ~z SOIL DESCRIPTION 
v.i c., 
:::> ..... 

g] 
Q 

SM 0 

SILTY SAND, red-gray, medium dense, moist, fine to 
medium. 

Rock in sampler at 4'; no recovery. 

GW SAND and GRAVEL, brown, dense-very dense, moist, 
5 coarse/fine-coarse gravels, well graded. 

- -------------
SP SAND, grey-brown, slightly moist, medium dense, 

medium to coarse grained. 

SAND, grey-brown, slightly moist, medium dense, 
coarse sand, poorly graded. 

SAND, trace gravel, grey-brown, slightly moist, 
medium dense, poorly graded. 

SW SAND, trace gravel and cobbles, slightly moist, dense, 
well graded. 

10 

15 

20 

8 
5014" 

_,__,....__.__.____,____ __ .L.-_...J<:.._,.._ ______ _,__--'--------------------25 
LOGGED BY: DJL 
DATE DRILLED: 5/3-5/5/93 
CASING TYPE: PVC 

SURFACE ELEVATION (feet): 1999.4 
TOTAL DEPTH (feet): 131 
DIAMETER OF BORING: 8" to 57', 

4" to 130.5' 
Comments: Well installed with above-ground monuments. 

* Sam les submitted for anal ses. 

DRILLING METHOD: Percussion Hammer 
SCREEN SIZE: 0.02" 
CASING SIZE: 2" 

k_,i KLEINFELDER 
LOG OF GROUNDWATER WELL, MW01 

SPARKS AND BUTTERCUP SUBDMSION 

CORNER OF EASTERN AND 13TII, SPOKANE, WASHINGTON 

Copyri&ht 1993 Klcinfoldcr, Inc. 50351B2.DRW Project# 

NOTE: Logs are to be used only for the designated purposes and in context with 
the attached report. 

60-5035-01 PLATE B-2 
Page 1 of6 



i e 
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z CHEMICAL 0 
~ ANALYSES 

:ju 

~~ ·~ 00 PID 

:s~ z (ppmv) 

8 

* 0 

0 

0 

* 0 

~ .s 
\D 

----~ 
0 
...l 
ll=l 

7 
5015" 

50/3" 

50/3" 

50 

50 

LOGGED BY: DJL 
DATE DRILLED: 5-5-93 
CASING TYPE: PVC 

Comments: 

~ 

I 
SAMPLE 

NUMBER 

MWOl-29 

MW0l-34 

MW0l-39 

z 
0 

Cl) ~ 

~ ~ SOIL DESCRIPTION 
~ c., 
::, -

~ 
Q 

SW 

SP SAND, brown, slightly moist, dense, fine to medium 
grained, poorly graded. 

SAND, brown, slightly moist, dense, poorly graded. 

SW SAND, brown, slightly moist, dense, well graded. 

SAND, brown, very dense, slightly moist, well graded. 

GW SAND and GRAVEL, brown, slightly moist, dense, 
well graded. 

30 

35 

40 

SP SAND, brown, slightly moist, very dense, fine grained 45 

sand, poorly graded, weathered rock fragments. 

MW0l-49 SAND, brown, slightly moist, dense, fine grained, poorly 
raded weathered ranite fra ents mica am hiboles .

50 
SURFACE ELEVATION (feet): 1999.4 DRILLING METHOD: Percussion Hammer 
TOTAL DEPTH (feet): 131 SCREEN SIZE: 0.02" 
DIAMETER OF BORING: 8" to 57', CASING SIZE: 2" 

4" to 130.5' 

* Samples submitted for analyses. 

HI KLEINFELDER 
~ 1993 Klcinfolder, Inc. 50351B2A.DRW 

LOG OF GROUNDWATER WELL, MW01 
SPARKS AND BUTTERCUP SUBDMSIONS 

CORNER OF EASTERN AND 13TH, SPOKANE, WASHINGTON 

Project# 60-5035-01 PLATEB-2A 
NOTE: Logs are to be used only for the designated purposes and in context with 

the attached report. 
Page 2 of 6 



z CHEMICAL 
~ ANALYSES 

:j g 
~~ 0~ PIO 8 j ~ (ppmv) 

] 
-~ 
\0 

---~ 
0 
,-l 
i:o 

SAMPLE 

~ 

I NUMBER 

z 
0 

0~ 
C!z SOIL DESCRIPTION 
ti.! C, :::> ...... 
~ 
0 

SP 
-+-------------------5 

SP 

Very hard drilling. 
Granite, boulder(s), very dense. 

Interstitial clays and sand. 

Intersticial sands. 

Granite, boulder(s), very dense. 

SAND, gray-brown, slightly moist, fine grained, 
poorly graded. 

SAND, mcxlerately indurated. 

55 

60 

65 

70 

--'---"----.JL...L _ _,..L_ __ __.L___...1._--'---------'------'--------------------·75 
LOGGED BY: DJL 
DA TE DRILLED: 5/3-5/5/93 
CASING TYPE: PVC 

Comments: 

SURFACE ELEVATION (feet): 1999.4 DRILLING METHOD: Percussion Hammer 
TOTAL DEPTH (feet): 131 SCREEN SIZE: 0.0211 

DIAMETER OF BORING: 811 to 57', CASING SIZE: 2" 

4" to 130.5', 

~~ KLEINFELDER 
LOG OF GROUNDWATER WELL, MW01 

SPARKS AND BUTTERCUP SUBDNISION 

CORNER OF EASTERN AND 13lli, SPOKANE, WASHINGTON 

Copyri&ht 1993 Kleinfelder, loo. 5035IB2B,DRW Project# 

NOTE: Logs are to be used only for the designated purposes and in oontext with 
the attached report . . 

60-5035--01 PLATEB-2B 
Page 3 of 6 



z CHEMICAL ] 
j 0 

6 ANALYSES .§ 
8 

~ 

i ~~ ·~ ~ 
0~ 

PID 0 z j~ (ppmv) o-l 
0 i:Q 
C) 

SAMPLE z 
0 

:;l r,j r::: 

I Li~ 
NUMBER IZl C> :::, ...... 

~ 
Q 

SP 

SOIL DESCRIPTION 

SAND, gray, weekly cemented, fine grained, trace 
coarse sands, poorly graded. 

Granite, boulder(s), very dense. 

7 

80 

85 

90 

95 

OO-'--'-........L_,_ _ _L._ __ _,___-L__L ______ _.__ _ _,___________________1 
LOGGEDBY: DJL 
DATE DRILLED: 5/3-5/5/93 
CASING TYPE: PVC 

Comments: 

SURFACE ELEVATION (feet): 1999.4 DRILLING METIIOD: Percussion Hammer 
TOTAL DEPTH (feet): 131 SCREEN SIZE: 0.02" 
DIAMETER OF BORING: 8" to 57', CASING SIZE: 2 11 

4" to 130.5' 

LOG OF GROUNDWATER WELL, MW01 

It...~ KLEINFELDER 
SP ARKS AND BUTTERCUP SUBDMSIONS 

CORNER OF EASTERN AND 13TH, SPOKANE, WASHINGTON 

~ 1993 Kleinfelder, Inc. 5035IB2C.DRW Project# 

NOTE: Logs are to be used only for the designated purposes and in e-0nlext with 
the attached report. 

60-5035-01 PLATE B-2C 
Page 4 of 6 



z CHEMICAL ] 
j 0 

6 ANALYSES -~ 8 
\0 

I ~~ ---·~ Cl) 

~ ~ Cl) 0~ 
PID 0 z j~ (ppmv) ...l 

0 i:o 
u 

SAMPLE 

~ ; 
~ NUMBER 

SOIL DESCRIPTION 

-llXJfYriF-,--l=--t-----t-----t-------t--ct--------+------+-------------------100--

== == -=- ::-

-

105 -

:11_ 
1::11111c s:z 1-

- - I-

110- ~ 

hi;::: 
- t:: 

115 

>--

- t= 
I-

t:: - >--

t= 
>--

t= 
>--

- >--
I-

- I
I-

'= 
- >-

I,__ 
t=:. 120- .._ 
I
I-- = 

~~ -
-

-
Granite, very hard drilling. 

105 -

------- - - -------
GW/ SAND and GRAVEL, with boulders, wet, dense, easier 
GP drilling. 

Boulders and cobbles with interstitial sands. 

-

-

110-

-

-
-

-
115-

120-

-
-

-

-

12 .• ~.J;;;""r-_0;;;;:L._---'-__ _L__ _ ____J_--1. ______ -'--------'--------------------l'~~ >-- • .:r l~ 

LOGGED BY: DJL 
DATE DRILLED: 5/3-5/5/93 
CASING TYPE: PVC 

Comments: 

SURFACE ELEVATION (feet): 1999.4 DRILLING METHOD: Percussion Hammer 
TOTAL DEPTH (feet): 131 SCREEN SIZE: 0.02 11 

DIAMETER OF BORING: 811 to 57', CASING SIZE: 2" 
411 to 130.5' 

L..~ KLEINFELDER 
LOG OF GROUNDWATER WELL, MW01 

SPARKS AND BUITERCUP SUBDNISIONS 

CORNER OF EASTERN AND 13TH, SPOKANE, WASHINGTON 

~ 1993 Kloinfelier, Inc. .5035182D.DRW Project# 

NOTE: Logs are to be used only for the designated purposes and in context with 
the attached report. 

60-5035-01 I PLATEB-2D 
Page 5 of6 



z CHEMICAL j 0 

6 ANALYSES 
8 

~ :i ~ ·~ ~ (/J 0~ 
PID 

Q z j~ (ppmv) 
0 
l) 

-

-
-

135-

-

-

-
140 -

-

-
-

-
145 -

-

-
-

-

~ SAMPLE ...c 

-~ 
~ IO -- I ~ NUMBER 

0 
,-..l 
A'.l 

SOIL DESCRIPTION 

Bottom of borehole: 131 feet. 
Bottom of well set: 131 feet. 

-

-

130 -

-

135-

-

-

-

145-

-15µ_ _ _i...._...,_ _ __._ _ __.____. _____ __,_ _ __,__ _________________ 150-

LOGGED BY: DJL 
DATE DRILLED: 5/3-5/5-93 
CASING TYPE: PVC 

Comments: 

SURFACE ELEVATION (feet): 1999.4 
TOTAL DEPTH (feet): 131 
DIAMETER OF BORING: 8" to 57', 

4" to 130.5', 

DRILLING METHOD: Percussion Hammer 
SCREEN SIZE: 0.02" 
CASING SIZE: 211 

L..~ KLEINFELDER 
LOG OF GROUNDWATER WELL, MW01 

SPARKS AND BUTTERCUP SUBDNISIONS 

CORNER OF EASTERN AND 13TH, SPOKANE, WASHINGTON 

Copyrid,t 1993Klcinfelder, !no. 5035IB2E.DRW Project# 

NOTE: Logs are to be used only for the designated purposes and in context with 
the attached report. 

60-5035-01 I PLATE B-2E 
Page 6 of6 



j 
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; 
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5 

10 

sz 

15 

20 

z CHEMICAL ~ SAMPLE z 6 ANALYSES ] 0 
IO :;] en i:::: 

~~ --
I ~~ ·~ ~ 

SOIL DESCRIPTION 
PID NUMBER rl-l C, 

0~ :::, ..... z j~ (ppmv) ...:i ~ 0 fXl 
0 u 

0 

SP SAND, red-gray, slightly moist, fine, poorly graded. 

* 0 50/6" MW02-4 
SAND, trace gravels, red-brown, slightly moist, poorly 
graded, highly weathered rock fragments. 5 

Granite boulders at 6', very dense. 

SP SAND, light brown, slightly moist, very fine, 
rl aded. 

Granite, boulder(s), weathered. 

10 

SP SAND, brown, slightly moist, medium to fine, poorly 
graded. 

Granite boulders, highly weathered, perched water zone 
at 13.5'. 

15 

* 0 50/4" MW02-17 SP SAND, olive-brown, moist, very dense, fine to medium 
grained. 

Granite, boulder(s), slow drilling. 
20 

Hard drilling at 22', granite boulders, quartz fragments. 

Easier drilling at 24', highly weathered. 
_L,,""---L.-L__L_ __ L__J_-L ______ .L_ _ __,__ ___________________ 25 

LOGGED BY: DJL 
DATE DRILLED: 5/6-5/8/93 
CASING TYPE: PVC 

SURFACE ELEVATION (feet): 2020.1 
TOTAL DEPTH (feet): 145 
DIAMETER OF BORING: 811 to 78', 

411 to 140' 
Comments: Well installed with above-ground measurements. 

* Sam les submitted for anal sis. 

DRILLING METHOD: Percussion Hammer 
SCREEN SIZE: 0.02" 
CASING SIZE: 2" 

lt..,j KLEINFELDER 
LOG OF GROUNDWATER WELL, MW02 

SPARKS AND BUTTERCUP SUBDMSION 

CORNER OF EASTERN AND 13TH, SPOKANE, WASHINGTON 

Copyrii;ht 1993 Kleinfelder, Inc. 5035183.DRW Project# 

NOTE: Logs are to be used only for the designated purposes and in context with 
the attached report. 

60-5035-01 PLATE B-3 
Page 1 of6 



]' 
8 

I 
z CHEMICAL ] SAMPLE 0 

~~ 
ANALYSES -~ 

IO ~ 
---- I 0~ ~ PID NUMBER 

j~ 3 (ppmv) 
0 i:Q 
u 

* 0 50/6" MW02-43 

z 
0 

~ ~ 
SOIL DESCRIPTION ~z 

~ C, ::> ..... 
fa 
A 

SP SAND, red-gray, slightly moist, medium grained, 
poorly graded. 

SW SAND, red-gray and olive-brown, slightly moist, medium 
to coarse, well graded, trace highly weathered rock. 30 -
Easier drilling at 30'. 

SP SAND, gray-brown, moist, medium, poorly graded. 

SAND, trace gravels, red-brown, moist, medium, 
poorly graded. 35 -

Granite boulders, fragments highly to moderately 
weathered, very dense, bard drilling. 

SM SILTY SAND, trace gravel, gray-brown, slightly moist, 
ve dense, ve fine. · 

SP SAND, olive-brown, slightly moist, fine, poorly 
raded, trace hi weathered rock. 

Highly weathered granite boulder(s), very dense. 

SP SAND, gray, moist, fine to medium, poorly graded, 
trace highly weathered rock fragments (black 
amphiboles and mica. 

40-

45-

-'-----""--'-----'---'---_,_ _ _,_.,__ _____ _._ _ __,_ __________________ 50 

LOGGED BY: DJL 
DATE DRILLED: 5/6-5/8/93 
CASING TYPE: PVC 

Comments: 

SURFACE ELEVATION (feet): 2020.1 
TOTAL DEPTH (feet): 145 
DIAMETER OF BORING: 811 to 78', 

4" to 140' 

* Sam les submitted for anal sis. 

DRILLING METHOD: Percussion Hammer 
SCREEN SIZE: 0,0211 

CASING SIZE: 211 

HI KLEINFELDER 
LOG OF GROUNDWATER WELL, MW02 

SPARKS AND BUTTERCUP SUBDNISIONS 
CORNER OF EASTERN AND 13TH, SPOKANE, WASHINGTON 

~ 1993 Kleinfelder, Inc, 50351B3A.DRW Project# 

NOTE: Logs are to be used only for the designated purposes and in context with 
the attached report. 

60-5035-01 PLATE B-3A 
Page 2 of6 
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55 

60 

65 

70 

z CHEMICAL ] 
0 
~ ANALYSES -~ 

~g ID ~ -- I ~ f= 0~ ~ PIO 
~ j~ 0 

(ppmv) t:Q 
u 

50/6" 

* 0 

SAMPLE 

NUMBER 

MW02-59 

z 
0 

~~ ~z SOIL DESCRIPTION 
~ C, 
::,-

fa 
A 

SP 5 

Softer at 53'. 

SAND, trace gravels, olive-gray, moist, medium dense. 
55 

SP SAND, some coarse gravels, gray-brown to light brown, 
slightly moist, very dense, fine grained. 60 

Layer of decomposed granite at 63'. 

SP SAND, yellow-brown, dry, fine to medium, highly 
weathered rock fragments. 

Boulders with interstitial sand and micas, slightly moist. 

SP SAND a -brown moist medium ained. 

Boulders with interstitial sands. 

65 

70 

-'--"'--L..ooL--L---'---'-----'---------'----'-------------------75 
LOGGED BY: DJL 
DATE DRILLED: 5/6-5/8/93 
CASING TYPE: PVC 

Comments: 

SURFACE ELEVATION (feet): 2020.1 
TOTAL DEPTH (feet): 145 
DIAMETER OF BORING: 8" to 78', 

4" to 140' 

* Samples submitted for analyses. 

DRILLING METHOD: Percussion Hammer 
SCREEN SIZE: 0.0211 

CASING SIZE: 2 11 

k,i KLEINFELDER 
LOG OF GROUNDWATER WELL, MW02 

SPARKS AND BUITERCUP SUBDNISION 

CORNER OF EASTERN AND 13TH, SPOKANE, WASHINGTON 

~ 1993 Kleinfelder, !no. 50351B3B.DRW Project# 

NOTE: Logs are to be used only for the designated purposes and in context with 
the attached report. 

60-5035-01 PLATEB-3B 
Page 3 of6 



z "' CHEMICAL 0 

j 0 ..c: 
~ ANALYSES .~ 8 :jg \0 ~ 

~ ---- I 
en 

~~ 6~ PID ~ j~ A z (ppmv) 
0 i:Q 
u 

SAMPLE 

NUMBER 

z 
0 

r/2 ~ 
~~ SOIL DESCRIPTION 
~ Cl :::> ..... 
~ 
A 

Boulders. 

Perched water zone at 85-86'. 

Boulders. 

SP/ SAND. 
SM 

Softer drilling at 98' . 

SM SILTY SAND, yellow-brown, dry, fines, trace coarse 
sand. 

7 

80 

85 

90 

95 

}----'--""--.L.ool.----1.-------'-----'-.l....__.------'------'--------------------1 
LOGGED BY: DJL 
DATE DRILLED: 5/6-5/8/93 
CASING TYPE: PVC 

Comments: 

SURFACE ELEVATION (feet): 2020.1 
TOTAL DEPTH (feet): 145 
DIAMETER OF BORING: 8" to 78', 

4" to 140' 

DRILLING METHOD: Percussion Hammer 
SCREEN SIZE: 0.02 11 

CASING SIZE: 2" 

LOG OF GROUNDWATER WELL, MW02 

ID KLEINFELDER 
SP ARKS AND BUTTERCUP SUBDMSIONS 

CORNER OF EASTERN AND 13TH, SPOKANE, WASHINGTON 

~.1993 Kleinfelder, Inc, 5035183C,DRW Project# 

NOTE: Logs are to be used only for the designated purposes and in context with 
the attached report. 

60-5035-01 PLATE B-3C 
Page 4 of 6 



z CHEMICAL ] SAMPLE 
j 0 

E ANALYSES -~ ~ 

& 
\0 ~ 

~ 
::i ----- I ~ ·~ PID ~ NUMBER 
Cl) 0 ~ 0 

A ~ j~ (ppmv) ....l 
Ill 

C) 

SOIL DESCRIPTION 

'--loof\A-b~_--..... =-+----+---+----+---+----------1f---cs~M--=--+-------------------100-
..... _ 

-1-_ 1-_ 
1-- 1--- -i--_ i...-_ -i--_ 1--_ 

~ ~= -

105 -

-

-

110-

-

-

115-

120 - 1--

1--
1--

'51. - ~ -
- --

1111111=,,== 

~1 ,=1ill 
LOGGED BY: DJL 
DATE DRILLED: 5/6-5/8/93 
CASING TYPE: PVC 

Comments: 

--------------~-
Easier drilling at 106' . 

SM/ SILTY SAND, gray, slightly moist, dense, fines. 
111, 

SILTY SAND, light gray, slightly moist, dense, fines, 
slightly harder drilling. 

Softer at 116'. 

SP SAND, gray-brown, slightly moist, medium dense, fine 
grained, poorly graded. 

-
-

-

110-

-

-

-
115-

SM SIL TY SAND, gray, slighlty moist, dense, fines with trace 
coarse sands. -

120-

Wet at 121'. 

-

SP SAND, gray, wet, dense, poorly graded. 

125--
SURFACE ELEVATION (feet): 2020.1 DRILLING METHOD: Percussion Hammer 
TOTAL DEPTH (feet): 145 SCREEN SIZE: 0.02 11 

DIAMETER OF BORING: 811 to 78', CASING SIZE: 2 11 

411 to 140' 

h..~ KLEINFELDER 
LOG OF GROUNDWATER WELL, MW02 

SPARKS AND BUTTERCUP SUBDMSIONS 

CORNER OF EASTERN AND 13TH, SPOKANE, WASHINGTON 

~ 1993 Kleinfelder, Inc, 50351B3D.DRW Project# 60-5035-01 I PLATE B-3D 
NOTE: Logs are to be used only for the designated purposes and in context with 

the attached report. 
Page 5 of 6 



z CHEMICAL ] s 1-A_N_AL~Y_SES_-1 .~ 
:j g ~ 

~~O~ PID ~ 
8 j ~ (ppmv) al 

SAMPLE 

~ 
~ ~ NUMBER 

SOIL DESCRIPTION 

1---125-- =-1z.w.i------i-----t-------t-----t-------t-----t-------------------125-
- SP SAND, gray, wet, dense, poorly graded. 

- = -
--- -= 

130 

-135- = 

=HI 140 -+=~ 

145 

>- - -I-----_ 
-t- - ------

,_ - -
_1--- - -

t,----
~ --=------

-----:._-_-

- - -- - -

-

-

-

130 -

-

Harder drilling at 132'. -
Quartz fragments/interstitial sand. 

-

135-

-

-

-

-

140-

-

-

-

-

r------t------------------~145-
Bottom of borehole: 145 feet. 
Bottom of well set: 140 feet. 

-

-15 t-"--~-~--~-~~-----~-~-----------------150>-
LOGGED BY: DJL 
DATE DRILLED: 5/6-5/8/93 
CASING TYPE: PVC 

Comments: 

SURFACE ELEVATION (feet): 2020.1 
TOTAL DEPTH (feet): 145 
DIAMETER OF BORING: 811 to 78', 

411 to 140" 

DRILLING METHOD: Percussion Hammer 
SCREEN SIZE: 0,02 11 

CASING SIZE: 211 

k.~ KLEINFELDER 
LOG OF GROUNDWATER WELL, MW02 

SPARKS AND BUTTERCUP SUBDIVISIONS 

CORNER OF EASTERN AND 13TH, SPOKANE, WASHINGTON 

~ 1993 Kleinfelder, !no, 50351B3E.DRW Project# 60-5035--01 I PLATE B-JE 
NOTE: Logs are to be used only for the designated purposes and in context with 

the attached report. 
Page 6 of6 



j 
8 

~ 
A 

0 

5 

10 

z CHEMICAL ] 
0 
r:::: ANALYSES -~ 

...:I u IO ~ 

~~ ----- I or;; ~ PID z j~ 3 (ppmv) 
0 ,:Q 
u 

5 
0 5 

11 

* 0 30/6" 

50/3" 

* 0 50/5" 

* 0 
70/12" 

LOGGED BY: DJL 
DATE DRILLED: 5/10-5/11/93 
CASING TYPE: PVC 

SAMPLE 

NUMBER 

MW03-4 

MW03-11 

MW03-19 

MW03-24 

z 
0 

~~ 
SOIL DESCRIPTION ~z 

Cl.! C, 
:::> .... 
~ 
A 

0 

SM SILTY SAND, brown, slightly moist, medium dense, fines. 

5 

SP SAND, light brown, slightly moist, medium-coarse grained, 
poorly graded. 

Boulder(s), granite. 

SP SAND, light brown, slightly moist, medium dense, 10 
medium grained, poorly graded. 

15 

SP Grades to gray-brown/gray at 17'. 

SAND, gray, slightly moist, dense, medium grained, 
poorly graded. 20 

SAND, gray-brown, slightly moist, very dense, medium 
to fine ained. -------'--------''---'-'-==-='-'--------'------------------25 

SURFACE ELEVATION (feet): 2029.4 
TOTAL DEPTH (feet): 83' 
DIAMETER OF BORING: 811 to 50', 

411 to 83' 

DRILLING METHOD: Percussion Hammer 
SCREEN SIZE: 0.0211 

CASING SIZE: 211 

Comments: Well completed with above-ground monument. 

* Sam les submitted for anal ses. 

k.~ KLEINFELDER 
LOG OF GROUNDWATER WELL, MW03 

SPARKS AND BUTTERCUP SUBDIVISION 

CORNER OF EASTERN AND 13TH, SPOKANE, WASHINGTON 

~ 1993 Kleinfelder, Inc. 50351B4.DRW Project# 

NOTE: Logs are to be used only for the designated purposes and in context with 
the attached report. 

60-5035--01 PLATE B-4 
Page 1 of4 



z CHEMICAL :l SAMPLE z 11' 0 ..c: 
~ ANALYSES -~ 0 

8 :j g IO ~ fl) ~ 

~ -- t-i~ ·~ Cl) 

I SOIL DESCRIPTION 
~~ PID ~ NUMBER ~ C, 

0~ 3 :::> -A z j~ (ppmv) ~ 0 r:Q 
u A 

SP 

* 0 50/6" MW03-29 SP SAND, gray-brown, slightly moist, dense, medium to fine, 
poorly graded. 30 

SAND, yellow-brown, slightly moist, medium grained, 
I aded. 

Boulders, weathered. 

35 

--------------SP SAND, light brown, dry, fines with fine to coarse gravels. 

Boulder(s). 

--------------GW GRAVELS, dry, well graded, trace coarse sands. 

0 50/5" MW03-39 SP SAND, light brown, dry, dense, fine, poorly graded. 
40 

Boulders with interstitial sand and gravel. 

Quartzite fragments, weathered. 

50/0" 

45 

SM SILTY SAND, gray-brown, slightly moist, fine. 

60/0" 
--'----'---"--"-------_,_ _ ___J'---"'B=as=al:c:t'-'---""bl'-'=ac=k=.....,.v=e'-.,l.....;:de=ns=e'--"-ha=rd:c,_, ________ 50 

LOGGED BY: DJL SURFACE ELEVATION (feet): 2029.4 DRILLING METHOD: Percussion Hammer 
DATE DRILLED: 5/10-5/11/93 TOTAL DEPTH (feet): 83 SCREEN SIZE: 0.02 11 

CASING TYPE: PVC DIAMETER OF BORING: 811 to 50', CASING SIZE: 2 11 

411 to 83' 
Comments: 

* Samples submitted for analyses. 

k."{I KLEINFELDER 
LOG OF GROUNDWATER WELL, MW03 

SPARKS AND BUTTERCUP SUBDMSIONS 
CORNER OF EASTERN AND 13TH, SPOKANE, WASHINGTON 

Copyrii:ht 1993 Kldnfelder, Inc. 5035IB3A.DRW Project# 

NOTE: Logs are to be used only for the designated purposes and in context with 
the attached report. 

60-5035-01 PLATE B-4A 
Page 2 of 4 



z CHEMICAL 
j 0 

~ ANALYSES 
8 :j g 
~ I~ ~~ PID 

0~ 
Q z j~ (ppmv) 

0 u 

~ SAMPLE z 
-~ 0 
\0 ~ Cl) ~ 

--- ~~ ~ I SOIL DESCRIPTION 
NUMBER Cl:! C, 

0 ::i ..... 
,-1 ra J:O 

Q 

-so- - Basalt, black, very dense. 50--

- -

- -

- -
- -

55- -= 55-

2 -- = - SP SAND, gray-black, dense, wet. 
-- --
= -- -
--- = --

60- = - f----+-------------------60-
-,__ 

- --,__ 

--- --i:= --- r- -,__ 
:= - r---- Boulder(s) with interstitial sands, dense, wet. 

65 - --r- 65----- := ------ -- -:= ---- r- -r-
:= -- := --

70 - := 
r-
:= 10-
-- = -= - -= --- -
-

--
-75..lil:f;;;;;:fd__l__ _ _L _ _j___j__ ____ _J_ _ _J_ _______________ 75-

LOGGED BY: DJL 
DATE DRILLED: 5/10-5/11/93 
CASING TYPE: PVC 

Comments: 

SURFACE ELEVATION (feet): 2029.4 
TOTAL DEPTII (feet): 83 
DIAMETER OF BORING: 8" to 501

, 

411 to 83' 

DRILLING METIIOD: Percussion Hammer 
SCREEN SIZE: 0.02 11 

CASING SIZE: 2" 

k.~ KLEINFELDER 
LOG OF GROUNDWATER WELL, MW03 

SPARKS AND BUTTERCUP SUBDIVISIONS 

CORNER OF EASTERN AND 13lli, SPOKANE, WASHINGTON 

~ 1993 Kleinfelder, !no. .50351B4D.DRW Project# 60-5035-01 I PLATE B-4B 
NOTE: Logs are to be used only for the designated purposes and in context with 

the attached report. 
Page 3 of 4 



z CHEMICAL 
j 0 

~ ANALYSES 
5 :Hs 

SAMPLE 

~ 
SOIL DESCRIPTION ~ ~~ I~ PID og 

Q z j~ (ppmv) 
0 

; 
~ NUMBER 

u 
-7'j-- - --;----t---t--r------;-------1---=---.-.--c--------...----.---:-:.--:--.-.----.------;-------7c_ Boulder(s) with interstitial sands, dense, wet. ,.,-

-

-
-

-
80 -

=t 
-

85-

-

-

-

-

90-

-

-

-

-

95 -

-

-

-

Bottom of borehole: 83 feet. 
Bottom of well set: 83 feet. 

-

-

80 -

-

-

85-

-

-

-

90-

-

95-

-

-
>--lOlX(}--'----'----'---___, _ __._'---------'----'------------------100-

LOGGED BY: DJL 
DATE DRILLED: 5/10-5/11/93 
CASING TYPE: PVC 

Comments: 

SURFACE ELEVATION (feet): 2029.4 
TOTAL DEPTH (feet): 83 
DIAMETER OF BORING: 811 to 50', 

4" to 83" 

DRILLING METHOD: Percussion Hammer 
SCREEN SIZE: 0.02" 
CASING SIZE: 211 

L_,j KLEINFELDER 
LOG OF GROUNDWATER WELL, MW03 

SPARKS AND BUTTERCUP SUBDIVISIONS 

CORNER OF EASTERN AND 13TH, SPOKANE, WASHINGTON 

Copytiiht 1993 Kleinfelder, Inc. 5035184C.DRW Project# 60-5035--01 I PLATE B-4C 
NOTE: Logs are to be used only for the designated purposes and in context with 

the attached report. 
Page 4 of 4 





TO: 

FROM: 

DATE: 

SPOKANE COUNTY 
-=--

OFFICE OF THE COUNTY ENGINEER A DIVISION OF TIIE PuBLIC WORKS DEPARTMENT 

Ronald C. Hormann, P.E., County Engineer Dennis M. Scott, P.E., Director 

WA State Dept Of Ecology 
ATTN: Barbara Ritchie 
Mail Stop PV-11 
Olympia, WA 98504-8711 

Spokane County 
Air Pollution Control Authority 
(SEPA Review) 

Spokane County Planning Dept. 
(SEPA Review) 

WA State Dept of Wildlife 
Regional Office (SEPA Review) 
N. 8702 Division 
Spokane, WA 99218 

Tim Erkel 
U.S. Army Corps of Engineers 
P.O. Box 1929 
Airway Heights, WA 99001 

MEMORANDUM 

Spokane County Engineer's Office 
Tammie Williams, Environmental Programs Administrator 

December 6, 1993 

U.S. Soil Conservation Service 
U.S. Dept. of Agriculture 
Rock Point Tower II 
West 316 Boone Ave. 
Spokane, WA 99201 

Spokane County Conservation District 
Agricultural Center Building 
N. 222 Havana 
Spokane, WA 99206 
ATTN: Jud Melton, 

District Conservationist 

Historic Preservation Office 
ATTN: Kit Garrett 
W. 808 Spokane Falls Blvd., Rm 627 
Spokane, WA 99201-3333 

U.S. Fish and Wildlife 
P.O. Box 1157 
Moses Lake. WA 98837 

SUBJECT: Issuance of Determination of Nonsignificance for a landfill closure project. 

The Spokane County Engineers Office has issued a Determination of Nonsignificance for a proposal to cap the 
Sparks and Buttercup Landfill. revegetate the site and convert the land to park space. 

A copy of the State Environmental Policy Checklist is enclosed. If you have questions or need additional 
information please contact me. 

Please send all comments on this project to the attention of Tammie Williams at Spokane County Engineer's Office. 

Attach. 

W. 1026 Broadway Ave. Spokane, WA 99260-0170 (509) 456-3600 FAX (509) 456-4715 



File No. 12-23-93 

SPOKANE ENVIRONMENTAL ORDJNANCE 

(WAC 197-11-970) Section 11.10.230(3) Determination of Nonsignificance (DNS) 

DETERMINATION OF NONSIGNIFICANCE 

Description of Proposal Project to cap the Sparks and Buttercup Landfill. revegetate the site and convert the 
land to park space. 

Proponent Spectrum Properties, Inc. 

Location of proposal, including street address, if any Sparks Addition - Blocks 11 & 12, South and East of the 
intersection of Eastern Street and 12th Avenue in Spokane County. in the SW¼ of Section 24. Township 25N. 
Range 43 E.W.M. 

Lead agency Spokane County Engineer's Office 

The lead agency for this proposal has determined that it does not have a probable significant adverse impact on 
the environment. An Environmental Impact Statement (EIS) is not required under RCW 43.21C.030(2)(c). 
This decision was made after review of a completed environmental checklist and other information on file with 
the lead agency. This information is available to the public on request. 

[ l TI1ere is no comment period for this DNS. 

[Xl This DNS is issued under 197-11-340(2); the lead agency will not act on this proposal for 15 days from 
the date below. CoIDillents must be submitted by 5:00 p.m. December 23, 1993. 

Responsible Official Ronald C. Hormann. A TIN: Tammie Williams 

Position/Title County Engineer Phone (509) 456-3600 

Address 1026 West Broadwa Avenue S okane WA 99260-017 

Date #-1-(3 
You may appeal tl1is determination to (name) Tammie Williams 

at (location) Spokane County Engineer's Office 

no later than (date) December 23. 1993 

by (method) In writing 

You should be prepared to make specific factual objections. 

Conract Tammie Williams (509)456-3600 to read or ask about the procedures for SEPA appeals. 

0004B 
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SPOKANE ENVIRONMENTAL ORDINANCE 
SECTION 11.10.230 [1] 



SPOKAXE EKVIRONHEliTAI. OROJl!AliCE 

(IIN: 197-11-960) Sect ion 11. 10. 230( 1) 

Enviro...,,,,nta 1 Check 11 st 

Purpose .of Ched:list: 
File l!o. _______ _ 

The State::E.~virornental Policy Act (SEPA) chapter 43.21C RCll, requires all govermental agencies to consider the environmental 1,;ipacts of a proposal 
before.11al::J!19•.'!ecisions. An Environ111ental Impact State111ent (EIS) must be prepared for all proposals with probable significant adverse ii,pacts on 
the qualJty::of ,the:enviromient. The purpose of this checklist is to provide information to help you and the agency identify impacts froo your 
proposal_ ,Ja~d. to· r'~u_ce or avoid h•~acts from the proposal, ff 1t can be done) and to help the agency decide whether an EIS fs required. 

Instructio~s,for Appiic:ants: 
'.-:.:•··, .. ;: .. ~.-... . . .. . 

This environoiental :checl::lfst asks. you to describe s0<>e basic information about your proposal. Governmental agen<:fes use this checklist to detet111fne 
whether(th·e·e·nv.ironmental impacts of your proposal are sfgnfffcant, requiring preparation of an EIS. Answer the questions briefly, wfth the 1110st 
precise •infonaation known, or give the best description you can • 

. ··"· 
You ,oust answer each question accurately and carefully, to the best of your knowledge. In rust cases, you should be able to answer the questions 
frail your own observations or project plans without the nttd to hire experts. If you really do not know the answer, or ff a question does not apply 
to your proposal, write "do not know• or "does not apply.• Ccnplete answers to the questions now may avoid unnecessary delays later. 

Sooae (!IH!St 1.o_ns ask about govern..,nta 1 regulations, .such as zoning, shore line,· and landmark designations. Answer these quest ions if you can. If you 
have problesrs, the governooental agencies can assist you. 

The ched:lfst ·questions apply to all parts of your proposal, even 1f you plan t9 dot~ over a period of tiM or on different parcels of land. 
Attach any additional infonaation that will describe your proposal or its environnental effects. The agency to which you submit this checklist may 
ask you to explain your answers or provide additional inforu.1tlon reasonably related to detercin1ng 1f there ,..Y be significant adverse impact. 

Use of chedr.lfst for nonproject proposals: 

C<nplete this ched:list for nonproject proposals, even though questions aiay be answered "does not apPly". 
IK ~ITIOK, ccuplete the SUPPLEXEliTAI. SHEET FOR NO!i/>ROJECT ACTIOliS(Part D). 

For nonproject actions, the references in the checklist to the lo'Ords "project,• "applicant,• and "prop,,rty or site• should be read as "proposal," 
"proposer,• and •affected geographic area,• respectively. 

A. BAO:C!WIJ!(O 

1. ~ of proposed project, 1f •PP l 1cab le: __ Sp_..__,_ar=k~s.c.-an.;.....;-..;.d'--'B_uo.;.t_t~e-'--r..;.cu...c..,.p_Lan.;.._....;;.:;.dc.;.;fc..ci;;...l;;;..l ________________ _ 

2. '(a-, of Applicant: SpectTIJID Properties Inc, 
J. Address and phone nuobcr of applicant or contact.person: P.O. Box 4412, Portland, Oregon 97208 

(503) 275-6987 

4. 0ate c1>ec1::11st prepared: Naveml:;er 29. J 993 
5. Agtney requ,,sting checklist: Spokane County Engineering 
6. Proposed tilling or schedule (includ1ng,phas1ng, 1f applicable):. _____________________________ _ 

Landfill Closure (Grading and capping) December 1993 - January 1994. 

landfill CJosnre Desjgn ReJ?Qrt and Independent Rerredial Action Report as per 
Departrrent of EcolCXJY MI'CA Guidelines, January - March 1994. · 

7. a. Do you have any plans for future additions, expansion, or further activity related to or comected with this proposal? If yes, explain. __ 

No. 

b. Do you own or have options on land nearby or adjacent to this proposal? If :res, explain. Yes. Adjacent parcels 
within blocks 8,9,10,13 and 14 of Sparks addition. 

8. List any environ..,ntal infonoat1on you know about that has been prepared, or will be prepared, directly related to this proposal. _____ _ 

Existing repxts on file with Dept. of Ecology: 1) Rep'.)rt of Findings - SDarks and 
Blittercup SUl:xl±vision, Century 'West Engineering, January 31, 1991. 2) Rerredial 
Investigation Report - Sparks and Buttercup Sul:xlivision, Kleinfeld~, Inc., July 7, 
1993. 3) Ground Water .Monitoring Data Surrruary Report~ Sparks and Buttercup SuEdiv1s1on, 

Kleinfelder, Inc. , August 13, 1993. An Independent Rerredial Action Report and Landfill 
Closure Design Report will~ prepared arid sul:mitted to the Dept. of Ecology after 
completing Landfill closure activities. 

Rev.2/1/88 



(llAC 197-11-960) Section 11.10. 230(1) 

A.. IUO:CllOU!ID (cont·i~d) 

SPOVJII'; l:l!VIRONH!>;!ITil ORDI!IAllCT 

9. Do you \:nov vbctht.r ap-plication.t au ~ruling for go•ermw::ntal approval• of other propou.l• directly a.ffectin.g the prop,crtJ covered by your 

propoatl? If ye·~• expW~. -----------------------------------------------

10. List any gonnuocnt approvals or pcnoits that vill be n~ded for your proposal, 1! known. 100-ryear flcx:x3. zone pennit to 
re obtained from Spokane County Engineermg Departrrent. 

11. Givr a brlief, canplcte de•criptlon of your propoa..a.1, includ.i~ the Propo•ed u..e, and the. 1ixc of the project and site. :here are acvcral 
queatiowi l&tcr in th11 chcckll■ t tha.t ask you to dcacribe ce.rtrln upc.cta of your propo1.a.L You do not n~d to repeat tho1e ana'-"Cr• on this 
p.age. 

An old unpennitted landfill operated by Spokane 'l'cMnship fran the early 1900's 
through 1950's c:x:::cupies appr-oxirretely 2,2 acres of land owned by SJ::;-ectrum Properties, 
Inc. Proposed activities involve capping the landfill with a synthetic liner and 
.import soils, revegetating the site, and converting the land·to parkspace for public 
use and enjoyment. 

11. Location of the. propol--&..l. Give sufficient infonation for a peraon to underatand the preci1e location of your propo1ed project, including a 
street addn••• if any, and •ect.ion, tovn.ahip and range, if knovn. I( • propou.l vould occur onr a range.of are.a., provide t~ range or 
boundariu of the site(a). Prodde a legal ducription, site plan, vicinity ,up, and topographic up, 1f reasonably available, llhile you 
should aulnit any plaruo required by tbe ~g•ncy, you are not required to duplicate aapa or detailed plans aub>ittcd vith any peniit application 
related to thi1 c~ck.l11t. 

There is no pPeCifj_c street add;ce$S for the site( hov-ever, it is situated :imrediately 
south and east of the intersection of Eastern Street and 12th Avenue in Spokane 
County, Washington. legal desc;ription; SW ¼ of Section 24, 'IOW:nsh,ip 25 North,. 
Range 43 East, WillartBtte ,Meridian. Sparks addition blocks 11 and 12, 

l). Docs the prnpoaed action lie vithln the Aquifer S.noitivc Are.a (ASA)? 7be C.ner.t.1 S.vcr Service Arca? ,he Priority Sever Service Arca! 7hc 
City of Spoune! (See: Spoune County'• ASA Ovulay Zone Atlaa for boundarlu). 

No. 

'° BP: = 1lT Al'l'LICAITT 

! . EllVUOllml!"' ..JJ. l:UXD!TS 

l. EAR::11 ~ 
•• General deacription of the aite (circle one): (lat, rolling ,\..!:!!.!!v steep a lope•• 1tOUntainou1, 

other:-------------------------------------

b. lfuat 11 the 1teept1t 1lope on the. •ite (approxittate percent 1lo~)? __ l...c5:....c:% ________ _ 

c. lfh.&t general type.a of 10111 are found on the aite (for cx.aaple, clay, u.nd, gravel, peat, twek)? 
If you knov the clauific.ati.on of agricultural ,oil&, •~city thca and note any prime famland. 

~$e..-grained unconsolidated sands, gravels, cobbles 

an<l J::xmlders. 
d. Arc there surfa,:e indic.ation.a or hlotory of mutable soils in the 1-cdiate vicinity? If so, 

describe. 

Eva.lua tion For 
Agency Use Only 



(I/AC 197-11-960) Section 11.10.230(1) 

B. EliVIRONHOOA!. ELWKTS(cont!nued) 

SPOl:>J(£ £11VIROHKEHTAL ORDIIW<C£ 

[valuation For 
. Agency Use Only 

e. Oes~r!be the purpose, typehA~Qproxfnia~. ~rniftfes of ap.y ff 11 fll/J qr 9radfn9 pfo11osed, , 
lndmte source of ffll. 1.:,ra ing Wll be perr:onrea. to est.aDJ..lSn a unifom surface on 
wh±ch to place the liner and fill soils (silts & sands). Anticipated quantity 
of fill material required to construct cap, approximately 10,000 cubic yards. 

f. Could erosion occur as a result of clearing, construction, or use? If so, generally describe. 

9• 

h. 

2. AIR 

No. 

About what percent of the site wfll be covered with fmpervfous surfaces after project construc-
tion (for exai:,ple, asphalt or bufld1ngs)7 __________________ _ 

100% of landfill will recovered.with a synthetic liner 
overlain by 2 feet of vegetated fill material. 

Proposed measures to reduce or control erosion, _or o~r impacts to the earth, ff any: ___ _ 

The entire site will re seeded with grass to control 
erosion and reduce surface nm...-off following stonn 
events. 

a. I/hat type of esii1ss1ons to the air would result frtXll the proposal (f.e., dust, autcmobfle, odors 
1ndustrfa1, wood saoke) during construction and when the project f~ fqmQl,tt;ed? If any, · . , 
generally describe and give approximate quantftes ff known. Ins1gn1r:1cant quantities of 
dust riay re generated during.construction based on an exposure 
assessrrent perforrred. in Novemter 1993 by Kleinfelder, Inc. 
No emissions will result after cap is installed. 

b. Are there any off-site sources of es=f ss fons or odor that "'"-Y affect yoor propose 1? If so, 
generally describe. · 

No. 

c. Proposed measures to reduce or control elllissfons or other Impacts to air, ff any: ____ _ 

Addition of water, as necessary, to achieve optimum 
rroisture content for fill soils and control potential 
dust emissions. 

3. I/ATER. 
a. Surface: 

(1) Is there any surface water body on or 1n the !mediate vicfnfty of the sfte including year
round and seasonal streams, saltwater, lakes, ponds,.wetlands)? If yes, describe type and 
provide names. If appropriate, state what strea111 or river .1t flows into. _______ _ 

No. 

(2) 11111 the project requir.e any work over, in, or adjacent to (within 200 feet) the described 
waters? If yes, please describe and attach ava11able plans. 

Not applicable. 



sroum DfVIRORHl'l!Til, ORD DWlC?: 
•('.lAC 197-11-960) Section ll,10.2JO(l) 

!. tNV!RONl!DITAL nnror.5 (continued) 

b. 

(J) E1ti1Ute the amount of fill and dredge a.aterial that vould be placed in or reaoved fro11 the 
1urface vater or vetland1 and indic.ate the are& of the aite that vould be affected. Indicate 

the 1ource of fill uterial. -------------------------------

Not applicable. 

(4) \1111 the propo•tl require ■urface Ullter vithdr:av.al1 or diveraiona? Give • ;ieneral deacrip
tion, purp(?•e, and approxiiu.te quantitiea, if knoi.tn. 

Not applicable. 

(5) Dou the propou.l lie vithin a 100--,,eor flood plain? rt· 10, note location on the 1ite plan. 

Yes. See site nap. 

(15) Doe ■ the prop-as.al involve any dl1char3e1 of vute tUterial• to aurface v1ter1l 
describe the ty~ of va1te and anticip.ated volullle of d.11charge. 

If 10, 

No. 

Cround: 
(1) \lill groundvater be vithdravn. or vtll vater be dia-ch..arged to groundvater? Ci ve general 
deacrlption, purpoae, and ap-proxiiute quantities, if biovn. ________________ _ 

No. 

(2) Deacribe vuce ,uterlal that vill be dhchArged into the ground frOQ 1eptic tank• or other 
sanitary vaate treai:-nt facility, Describe the general 1iu of the sy1t<=, the number of 
houseo to be 1erved (if applicable) or the number of p,,raono the sy1te11(1) an expected to 
•erve. 

Not applicable. 

()) Deacribe any ■71te111, other than thooe deoigned for the dispoul of unitary vute, 
irutalled for the purpooe of d11charging fluid• belnv the ground 1urface (include. sy1te,o1 ouch 
u tho■e for the dispooal of atorm vater or dra.inage fr011 floor drairua). De1cribe the type of 
sy1tem, the uount of aaterhl to be d11poaed of throui;h the 1y1t.., and the typ,,1 of uteriall 
liuly to be dhpo1ed of (including aatertah vhlch aay enter the 1y1t<xa in.adnrtently through 
1p1lll or u a ruult of firefighting activitlu), ____________________ _ 

Not applicable. 

( 4) 11111 an,: chetticalo 
ground or underground 
a to red'? 

(upecially organic 
■ torage tanu? If 

•olvent• or petroleuu fuels) b-c stored in above-
10, \lhat typ,,1 and quantitieo of 1Uteriall vill be 

-----------------------------------------
No. 

Ev.a.lu.ation for 
Agency U1e Only 



SPOUNJ': DIVIJlON!{DITJJ. OIUlI!WICT 

(\/AC 197-ll-960) Section 11-.10.230(1) 

!. DlVIRO!ll!DITAL rinmrrs (continued) 

(5) \lh&.t protective cca1ure1 vill be taken to insure that lea.k..1 or ■ pill• of any chctllcal1 
1tored or u1cd on aite vill not be alloved to percolate to groundvater (thia include ■ ~•urea 
to keep chemical& out of diapo•al •Y•teia• deacribcd in Jb(2) and Jb(J)? __________ _ 

.Not applicable. 

c. \later Runoff (including atom vater): •c 
(1) Dcacribc the aource of runoff (including ■ton, vater) and 1aet!>od of collection and dispo ... l 
if any (include quant1t1u, if knovn) •• \/here vil,l thl,• ""ter flo'f! • Vill thia \Mtet l!,lov into 
other vatera? If •o, deacdbc. Drainage reatures OI tne cap Wl J_ 

direct storm water run-off to a vegetated area at the base 
of the landfill where it will infiltrate the native soils. 
This is the process which naturally takes place at the site. 

(2) \Jill •ny chemical■ be atorcd, hondlcd or u•cd on the aite in • locotion vherc • ■ pill or 
leak. vill drain to aurfacc or groundvater or to a atotll vater diapou.l ay,tm diKh.arging to 
aurfacc or groundvater? 

No. 

(J) Could va■ tc aateri•l• enter ground or aurface w.tera? U 10. generally de1cribe. ___ _ 

No. 

d. Propo1cd ~•urea to reduce or control aurface, ground• and runoff vater 1..aapact,, tf any (1! 
the proposed &ction liea vith.in tht: Aquifer Sen■ itive Are& b.,e e.,p-ecially clur on e-xplan.ationa 

r reloting to facilitica concerning Section• Jb(4), Jb(5), and Jc(2) of thh checkliat): 

Not applicable. 

4. Pl.A.TIS 
a. '=heck. or circle type of vegetation found on the aite: 

,A_ deciduout tree: alder, llAple, ••pen, ot~r. 

~ evergreen tree: fir, cedar, pine, other. 

--2l__.gra,a. 

__ puture. 

__ crop or gra.in~ 

__ vet soil pl.anta, cattail, buttercup, bullru.,h, ak.unk. cabbage, other. 

vater plant•: wter lilly, eelgraaa, m.1.lfoil, other. 

other type, of vet;etation. 

b. \/hot kind and a.,,.ount of vcget•tion vill be rCDoved or altered? Grasses and trees 

c. 

w:i 11 re rerroved as necessary to grade the site in 
preparation for liner installation. 

Liat thruteoed or eodangt.red ,pec.ic, \:now to be on or near the aite. __ N_o_n_e_. _____ _ 

d. Propoaed 4.nda~ping, u.e of n.at1Ye. pl.anti, or other ae.uurea to prcaerve or enh.aoce vegetation 
on the site, if a.oy: 

Site will be reseeded with grass over it's entirety. 

Evalu• tion for 
Agency U., Only 
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B. EIIVIRONHOlTAl ELrnEKTS (continued) 

5. AHIHALS 

SPOOJ<E EIIVI ROKMEIITAL ORDINANCE 

a. Circle any birds and animals which have been observed on or near the site or are known to be on 
or near the site: 

birds: hawk, heron, eagle, songbirds, other: __ N_o_n_e_. ________________ _ 
llOJ!l<lals: deer, bear. elk, beaver, other: __ N_o_n_e_. _________________ _ 
fish·:. bass, salmon, trout, herring, shellfish, other: __ No __ n_e_. ____________ _ 

other: ------------------------------------

b. l1st any threatene<l or endangered species known to be on or near the site. 

None. 

c. Is the site part of a migration route? If so, explain. __ N_o_. ____________ _ 

d. Proposed 0e4sures to preserve or enhance wildlife, 1f any: __ N_o_t __ a_p...._p_l_l_._cab __ l_e_. ___ _ 

,; • ENERGY Allll ijATIJRAL RESOURCES 
a. llhat kinds of energy (electric, natural gas, wood stove, solar) will be used to c>eet the 

the CO!llpleted project's energy needs? Describe whether 1t wi 11 be used for heating, toanufac-

turing, etc. ----------------------------------
Not applicable. 

b. llould ycur project affect the potential use of solar energy by adjacent properties? If so, 
generally describe. 

No. 

c. llhat kinds of energy conservHion features are included in the plans of this propo~l? List 
other proposed ,oeasures to reduce or control energy i~acts, if any: 

Not applicable. 

7. EIIVIRONHEttTAL HEALTH 
a. Are there any environoiental health hazards, including exposure to toxic cheni1cals, risk of fire 

and explosion, spill, or hazardous waste, that could occur as a result of this proposal? If so, 
describe. 

No. 

(1) Describe special elll'?rgency services that might be required. 

Energency :rredical service TIBY re required during cap 
installation in the event of a rrechanical accident. 

Evaluation For 
Agency Use Only 



SPOURI: WVIROi=!ITAL ORDlNAllCI: 
(VAC 197-11-960) Section 11.10.2)0(1) 

i. =RO=mAL l':LDIDlTS (continued) 

I:IIVIRONllEll7AL l!EAL7!! (continued) 

(2) Propo•ed acaturct to reduce or control -.~· .. J.roomcnttl health h.a.r.ardc, if any: _____ _ 

The purpose of this project is to isolate tr..e landfill 
from human exp::>sure. Installation of the cap will thereby 
reduce environrrental health hazards from exposure to 
landfill debris. 

b. Noiac: 
(1) \lh.a.t type, of noiac cxi,t in t.he a.re.a vhlch ID.AJ affect your project (!or example: traffic, 
equipment, operation, other? ____________________________ _ 

None. 

(2) \lha.t types ~d level£ of noiac vould ~ created by or •••ociatcd · Vith the proje.ct on a 
■ hort-tcrm or• long-term b.asi1 (for c-x.a.mplc: tra.ffic, conatruction, ope.ration, other)? Indicate 
vha.t hour, noise vould coat. frotll t~ cite. ______________________ _ 

Short-term - Construction equi:prent and vehicles, 
less than 50 decibels, 8;00 am - 5:00 pn, 

Long-term None. 

(J) Proposed aea,1ure to reduce or control noiac 1.mpacta, if any: 

None. 

8. ~ID AITTl snORllllf£ US[ 
a. \lhat i, the current tue of the oite and adjacent propertieo? __ U_n_d_e_v_e_l_o~ped ___ l_an_._d __ _ 

and residential sulxlivisions. 
b, Ra6 the ,1tc k-c.o u1eJ for agriculture? If ao, dc1cribc. 

No. 

c. 0e,cr1~ any ,tructurc• on the ,1tc. __ N_o_n_e_. ____________________ _ 

d. \lill any 1tructure1 be dC11.oli1~d! If 10, vhich? -~-~----------------

e. \lh.at is the current i:oc...1ng cl.a11ific.tioo of the 1itc'? U • R. 3 • 5 ------------------
Ur ban Residential 

f. \lhat is the current cooprebcn.cin plan duignation of tbc oitel _.,..U,..nknu..; .... o""-Jwn.U.WIL-. ______ _ 

g. If •Pplic.able.
1 

vhat 11 the current aborclinc c.a.etcr progra.m design.At.ion of the 11te? ____ _ 

Not applicable. 

h. ll..a1 any p•rt. of t~ aitc l>ecn c1au1ficd •• an .. e.nTiroo:aentAlly unaitiYe• are.a 7 If ao, 
•pecify. 

No. 

1. Approxuutely host 11.&UY people vould ruide or vork in tbc cootplete& project? None. 

[val\ution For 
Agency Uoe Only 



(\/AC 197-11-960) s.ection ll.10.2JO(l) 

i. 'OlVD.ONllllfUL llDiDITS (continU<>d) 

srou.m: DfVUON!lDru.L 01.DINAJIO: 

J. Appn:,xia.atcly hov 1U.ny people vould the completed project di•placol _N_o_n_e_. _______ _ 
le Propo•od ...... ur .. to noid or redU<:e di1plocmcnt iDp.acta, if any: Not applicable• 

1. Propo•~ aea1urc1 to enaure the propoa&.l. i• cOUJ.patible vith exi ■ ting and projected land u.ea &od 

plane, if any: -----------------------------------

Proposed post-closure land-use is parkspace. This land-

use is acceptable for areas zoned U .R. (Urban Residential) 

9. HOUSING 
a. Approxiutely hov ,uny unit1 vould be providod, if any? Iodicat• vhether high-, aiddl..-, or 

lov-incomc how:in.g. ---------------------------------

None. 

b. Approxia.ately hov -ny unit ■, if any, vould be e.liainatodl lndicott vhether high-, aiddl..-, or 
lov-incoa.e housing. 

None. 

c. Propo,cd Deuuru to reduce or control bou1ing iDpacta, if any: __ N_o_t __ a_p~p_l_1_· _c_ab __ l_e_. __ 

10. Al:STllITICS 
a. llliAt i ■ the talle1t height of any propo1od otructure(1), not ic.cludini; anteon.ul \/hat 11 the 

principal exterior building 1Uteritl(o) propo1edl ___________________ _ 

Not applicable. 

b. \/hat viev, in the l=>odiate vicinity vould be altered or obetructedl ___________ _ 

None. 

c. Propo•e-d ac..a.1ure1 to reduce or control aeathe.tic impact•• if any: 

Not applicable. 

11. UCJr. AJlD CLARE 
a. !Th.at type of light or glare vill the propoaal produce? !l"h&t t111e of day vould it IU.inly occur! 

None. 

b. Could light or glare from the fini,hed project be a ,..f•ty hazard or interfero vitb. vie.val 

No. 

c. 1/lut exioting off-1ite 1ourcea of light or glore ,uy affoct Jour propo1all 

None. 

d. Propoaed au.1ure1 to n:duc• or control light &o.d glare irapacta, if any: _________ _ 

Not applicable. 

!valua tlon For 
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a. PIVIRONKO!"IAL l:l..l'.HD!rS (continued) 

12. JU:CREJJIOII 

SPO'LJ.m'. l'llVllOllllDfU ORDI!UJlCT 

a.. \lb.at dcaigiuted and infonu.1 rccr~tion.al opportunitie1 are in t:he 1.Jm.W.iate vicinity?. ____ _ 

Hi.kin. 

b. \lould the propo ■cd project diaplacc any cxi•ting recreational uaea? If eo, describe. ____ _ 

No. 

c. Proposed aeaauret to re.duce or control impacts on recrution, including recreational opport.uni-
tie1 to be provided by the project or applicant, if any: _________________ _ 

Not applicable. 

D. RI~RIC AllD CUUURAL n.ESERVATION 
a. Are. the.re any place, or object ■ liated on or propo•ed for national, state or loc..l prc,erva

tion re.gi1ter1 'Knovn to be on or next to the site? If ao, generally dc1cribe. 

No. 

b. Ce.nerally desert~ any l.&ndci..&rk• or evidence of hittoric arch.aeologica.l, 1cie:nti!ic or cultural 
iJ:iport.aoce knovn to bc on or next to the ■1 tc. 

None. 

c. Propoacd measure• to reduce or control iupact•. i( any: _________________ _ 

Not applicable. 

14. 71'-AJISPOR:"ATION 
Idr:otify public ■ trtttl and highvay, aerving the lite &nd de ■cribe propo1ed acceu to t~ 
ex.i1ting ■ trttt ay1te.... Shov-on ■ ite pla0.1, if any. 

Indirect site access via 12th Avenue, Eastern Street, 
and Dollar Street. 
No additional street improverrents are planned to 
improve access to the site. 

b. Io 11te currently aernd by public tranoitl If not, vhat 1a tbe approxilute d11tance to the 

nure. ■ t tran.,it ■top? ----------------------------------

Not apPlicable. 
c. Rov ~ny parking apa.cea vould the co.pleted project have? llov ~ny would the project elim.n.ate? 

None. I None. 

d. \1111 :.!:..:: ;:::~-:=:-! require &ny n.ev road ■ or 1treet1, or improvelliEnt1 to exi ■ ting road, or 1treet1 
not including drivevaya? If ao, genera.Uy doacribe (indiute vhetber public or private). __ _ 

No. 

e. I/ill the project UM! (or occur in the i...,di.ate vicinity of) w.ter, rtll, or air tranaport•tionl 

If ao, genera.lly deacribe. --------------------------------

NO. 

Evaluation for 
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!. !l!VlRONHI'lr'.JJ. !L!XOITS (continued) 

SPOIWIE D1Vl]t0RMI:ll'UL ORDI?IA!lct 

f. Rov uny ....,hicular trips per day vould be generated by the ccapleted project? If l:novn, 
indicate vhen peak vould occur. 

None. 

g. Propo•ed ui.eaeure• to reduce or control traruport.ation impact•, if any:. ___________ _ 

Not applicable. 

15. PUBLIC SERVICES 
a. \Jould the project re•ult in an increaaed need for pu!Jlic eervice1 (for ex.ample, fire protection, 

police protection, health care, achoola, other)? If 10, generally deacribe. 

No. 

b. Propoaed mu.aure1 to reduce or control direct impact• on public 1ervicea, i! any: ______ _ 

Not applicable. 

16. U7ILI7I!:S 
a. Circle utilitiea curre:ntly available at the site: electricity, natural &••• vater 1 refuse 

service, telephone, aanitary aever, aept.ic .-y ■tai., otber. 

None. 

b. Describe the util1t1u that are propooed for the project, the utility providing the oervic• and 
the seneral conatruction activ1tie1 on the oite or 1n the ia .. diac• vicinity vhich might be 
needed. 

Not applicable. 

C. SICIIAT'IJRZ 

£Yalu.a tion For 
Agency Uae Only 

I, the undersigned, ovur under th• penalty of perjury that the above re ■ponou are aade truthfully and to the beat of ■y 1:novledge. alao 
understand that, 1'1ould there be any willful mi ■repruentation or villful lack of full diocloaure on ry part, th• ~ uy vithdrav any 
detenrlnat1on of nonaignificance that it might iHue in reliance upon thia checkl11t. 

SWCtrum Properties, Inc. 

Proponent! 

(Pleu• Print or Type) 

b(Mdreaa: P.O. Box 4412 

Phone: 
Portland, Oregon 97208 

Peraon completing form: R. Scott Wallace, Kleinfelder, Inc. 

Phone: (503) 644-9447 

POR STAFF US'!: ONLY ---' ' 

Staff lleuber( •) revieving checkliat: , (k_.,v-v\.,V\\ r' 

1ued on this staff reviev of the enviro..-ntal cbeckli•t and other pertinent 1nfonoat1on, the otaff: 

A. ~ Concludes that there are no probable aign1ficant adver,e impact• and rec""""nd• a determination of nonaigni.ficance. 

B. Concludet th.at prob.able 1ignificant adve:r■ e environmental im.p&cta do exist for the current propoaal and recoa.micnd ■ a 11.itigated deter
mination of nonaignificance vitb conditiona. 

C. Conclude ■ that tb.e.re &re probable tignific.ant adver■ e environsental impact, and. rec~od• a detenaination of ■ ignificaoce. 

rtLI!IC ra - H5.00 



NOTICE TO THE PUBLIC 

DETERMINATION OF NONSIGNIFICANCE 

Pursuant to WAC 197-11-340 (State Environmental Policy Act Rules) and Section 11.10.090 of the 
Spokane Environmental Ordinance, the Spokane County Engineers Office has issued a Determination 
of Nonsignificance (DNS) for the proposal described below: 

Description of proposal: Project to cap the Sparks and Buttercup Landfill, revegetate the site and 
convert the land to park space. 

Proponent: Spokane County 

Location of proposal: Sparks Addition - Blocks 11 & 12, South and East of the intersection of 
Eastern Street and 12th Avenue in Spokane County, in the SW¼ of Section 24, Township 25N, Range 
43 E.W.M. 

Lead Agency: Spokane County Engineer's Office 

The lead agency has determined that this proposal does not have a probably significant adverse impact 
on the environment. An Environmental Impact Statement (EIS) is not required under RCW 
43.21C.030(2)(c). This decision was made after review of a completed environmental checklist and 
other information on file with the lead agency. This information is available to the public on request. 

This DNS is issued under 197-11-340(2); the lead agency will not act on this proposal for 15 days 
from the dated issued (below), at which time it becomes final. Comments regarding this DNS must be 
submitted by December 23, 1993 if they are intended to alter the DNS. 

Responsible Official: Ronald C. Hormann, County Engineer (509) 456-3600 

Address: 1026 West Broadway Avenue, Spokane, WA 99260-0170 

Date Issued: December 6, 1993 

You may appeal this determination to: Tammie Williams, Environmental Programs Administrator 

at: Spokane County Engineers Office, 1026 W. Broadway Ave., Spokane, WA 99260 

no later than: 5:00 p.m., December 23, 1993 

by: writing to the above person and address 

PUBLISH: SPOKESMAN REVIEW 
December 9, 1993 

Ronald C. Hormann, P.E. 
Spokane County Engineer 
A TIN: Tammie Williams 



1. 
2. 
3. 
4. 
5. 
6. 

7. 

8. 

FLOODPLAIN DEVELOPMENT PERMIT 

Permit No. 11 -J f'-.J,tj - oo,Z,, 

Parcel Number: ~ ~ ~ T ~s~,y P'S. ~ ,;l"i Q+r:: 3 CSGJ) 
. Property Address:=k~s ~Lt-10:0 - }s)od:.s 11 ::cl I'.?- - ~61c.cq~ 
· Applicant: . ,-"):p<-?fi:3,W:) ?royUH GS 

Phone Number: · @SJ d:'.,,s.:.i,,__q-i'1 
Address: · f.o. 60,1 :1Ll1'2. , ~' De. Cf7:2£f/ 

Type of Development (circle): <::EicavatioJD cmfD~ Mobile Home 
Residential Structure · Other Structure, specify 1-..o-r-d{UI Cl),p . 
Required lowest floor elevation (flood protection elevation): 
a. _______ Mean Sea Level (USGS datum) 
b. ________ Feet above highest adjacent grade 
c. Other: wcor-cf,~g) to p {c)./lS or-h: l? ,;C_p~ C&v-47,. £YI 9 ,vi c:c;:r::s Cb 1J-
d. Bench mark:------------------------
Conditions: :Pc:-r- 5 S '?14 d DGW--vn e.vl:r:S 

9. Comments:---------------------------

I agree to provide an as-built certification by an engineer licensed in the State of Washington 
stating that the project has restored all floodplain areas to pre-project contours and that all 
spoil materials have been disposed of outside the flood zone. The certification shall be the 
original stamped one. 

Applicant Acknowledgement: I understand that the issuance of this permit is contingent upon 
the above information being complete and that the plans and supporting data have been or 
shall be provided as required. I agree to comply with all applicable provisions of Chapter 3, 
Section 20 of the Spokane County Code and all other laws or ordinances affecting the 
proposed development. 

Further, I also understand that compliance with the terms of this permit is no guarantee that 
the permitted structure/development will not flood. The information used to determine the 
base elevation for this permit is approximate. Larger floods may occur. This permit shall 
not create liability on the part of Spokane County or any officer or employee thereof for any 

flood damages. ~~ 

IX.Applicant Signature~ ~,J:Jt,..~ ,/..Date 1- 11-{¥ 
Date of Issuance S/ 1 <.d Cz ?j / By /~/A, )c}j ,.J>---,~ 

Permit Fee Received ~ 30°0 
C:X--: zt55 Cctv-,_,T.,_,Jo-.-) . Bond Amount $/Q00°

0 @L u,u(i-z .. :"~ 

Date by which as-built certification to be received \/31 / q5 k.L ... ,.,.:::r_,__uL:, 

Spokane County Engineers 
West 1026 Broadway Avenue 

Spokane, WA 99260 
(509) 456-3600 

Stream Applicant Address Parcel# Action Date Visit Permit# Comments Init. Map 





TO: 

FROM: 

DATE: 

RE: 

Background 

KLEINFELDER MEMORANDUM 

Scott Wallace, Kleinfelder-Portland 

Tim Crandall, Kleinfelder-Sacramento 

November 9, 1993 

Sparks-Buttercup Landfill Gas Survey 
60-503503-A0l 

k_~ K L E I N FE L D E R 

The Sparks-Buttercup Landfill is located in Spokane Washington and has been inactive for a 
number of years. The current landowner wishes to formally close the landfill. As a prelude to 
the closure, a screening level landfill combustible gas survey was conducted by Kleinfelder to 
assess if combustible gas (methane) was present in the landfill and if there is evidence of 
lateral migration. -Landfill gas probes were installed and sampled over a two day period 
(October 13 and 14, 1993). 

Sampling Equipment 
Temporary gas sampling probes were used to collect subsurface gas samples from in and 
around the landfill. The probes were constructed of one half inch diameter galvanized steel 
pipe. The tip of the pipe was crimped to form a point and the bottom 18 inches was perforated 
with one quarter inch holes. The other end of the pipe was fitted with a barb fitting. 

Landfill gas (methane) samples were measured with a combustible gas meter. The meter is the 
Digiflam 2000 made by Neotronics. Before mobilizing to the field, the meter was calibrated 
to methane gas (see attached calibration log). · 

Probe Installation 
Six gas probes were installed on October 14, 1993 in and around the landfill. Figure 1 shows 
the location of each probe (GP-1 through GP-6). Each probe was driven into the ground using 
an electric jackhammer. The depth that the probes were driven was dependent of the hardness 
of the soil. In only two cases was the driving of probes terminated before meeting refusal, 
GP-2 and GP-6. In both these cases, a reasonable depth was reached relative to the anticipated 
depth of the waste in the landfill. Table 1 shows the depths and time of installation of each 
probe. Probes GP-1 and GP-2 are located in landfill waste. The remaining probes are in 
native soil surrounding the landfill. 
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Table 1 

ProbeDepth Time 
Installed 

GP-1 5'6" 2:20 pm 

GP-2 7'3" 2:36 pm 

GP-3 2' 3:05 pm 

GP-4 l' 11" 3:40 pm 

GP-5 2'4" 3:57 pm 

GP-6 6'6" 4:36 pm 

Sample Collection and Measurement 
Landfill gas measurements were made at each probe location on October 14, 1993 between 
11 :30am and 2:00pm using the Digiflam 2000. At the beginning of the sampling period the 
instrument was successfully passed through the autocalibration routine. The instrument was, 
attached to each probe and measurements were taken after the reading had stabilized. In all 
cases, the readings were stable from time zero so at least 2 minutes were allowed to pass 
before taking a reading to purge the probe. Readings of oxygen were also taken as well as the 
ambient levels of combustible gas (the amount of gas in the air in the immediate vicinity of the 
probe). Table 2 summarizes the results of the probe measurements. 

Table 2 

Probe Purge Time Combustible Gas Oxygen 
(Minutes) Probe Ambient (%) 

(% LEL) (% LEL) 

GP-1 10 1.0 1.0 20.0 

GP-2 10 1.0 1.0 20.1 

GP-3 4 1.0 1.0 20.0 

GP-4 4 1.5 1.5 20.6 

GP-5 4 2 1.5 20.5 

GP-6 2 1 0.0 20.3 

LEL= Lower Explosive Limit. LEL for methane = 5.3 % 

Conclusions 
Appreciable levels of combustible gas were not detected in either the landfill or in near-surface 
soils surrounding the landfill using the temporary landfill gas monitoring probes. While this is 
a strong indication that there is little if any landfill gas present, permanent gas probes 

2 
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completed at multiple depths would have to be installed and monitored periodically to validate 
this screening level assessment. 

Limitations 
The conclusions in this report are based on a screening level assessment using temporary 
landfill gas monitoring probes. This report was prepared in general accordance with the 
accepted standard of care which existed in Washington at the time the investigation was 
performed. It should be recognized that detection and measurement of combustible landfill gas 
is a difficult and inexact art. Judgments leading to conclusions are generally made with 
limited knowledge of the history of the landfill or subsurface conditions. No warranty, 
expressed or implied, is made. 

This document may be used only by the client and only for the purpose stated, and within a 
reasonable time from its issuance. Land use, site conditions (both on site and off site) or other 
factors may change over time, and additional work may be required with the passage of time. 
Any party other than the client who wishes to use this report shall notify Kleinfelder of such 
intended use. Based on the intended use of the report, Kleinfelder may require that additional 
work be performed and that an updated report be issued. Non-compliance with any of these 
requirements by the client or anyone else will release Kleinfelder from any liability resulting 
from the use of this report by any unauthorized party. 

3 
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HUMAN HEALTH EXPOSURE ASSESSMENT 
SPARKS-BUTTERCUP LANDFILL CLOSURE 
SPOKANE, WASHING TON 

1.0 INTRODUCTION 

The Sparks-Buttercup Landfill is an inactive landfill in Spokane, Washington. The 
landfill was operated from the 1920's through the 1950's and received primarily 
construction debris. Formal closure of the 2½ acre site is planned, and the site meets 
the criteria for an inert demolition waste landfill. Therefore, closure will involve minor 
excavation and grading of the site, followed by capping with an impermeable layer. 

Previous investigations of the property indicated that several chemicals were present in 
landfill soil above Model Toxic Control Act (MTCA) Method A cleanup concentrations 
(WAC 173-340; Century West Engineering, 1991; Kleinfelder 1993b). In addition to 
the soils assessment, limited groundwater samples were collected, and a landfill gas 
survey was conducted to assess potential gas emissions (Kleinfelder, 1993a). 

The purpose of this assessment is to evaluate potential chemical exposures from landfill 
gases and airborne dust during the approximately 20 days of closure activities. The 
two population groups potentially exposed to airborne chemicals during excavating and 
grading work are on-site workers and nearby residents. The following sections 
establish the chemicals that might be of health concern, estimate exposure 
concentrations for the potentially exposed populations, and compare site exposures to 
health-based concentration limits. 

2.0 CHEMICALS OF CONCERN 

The gas survey, soil, and groundwater sampling analysis results were reviewed to 
determine the chemicals that were identified at the site. From the identified chemicals, 
a list of chemicals of concern was selected by comparing site soil and groundwater 
concentrations to applicable regulatory standards. In the case of landfill gas, gas 
survey results were compared qualitatively to results reported for municipal waste 
landfills. 

A chemical was selected as of potential concern if its concentrations in soil or 
groundwater samples exceeded MTCA Method A cleanup numbers. These are 
generally the most conservative cleanup concentrations, and are not necessarily health
based. Health-based Method B numbers were used to screen site soil concentrations if 
a chemical did not have a Method A number as allowed by the MTCA regulations. In 
addition, chemicals were also selected if their concentrations approached Method A or 
B cleanup concentrations, they had a high frequency of detection, and/or their toxicity 
warranted inclusion. 
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2.1 Gas Survey 

A landfill gas survey was conducted to assess the potential for e·xplosive levels of 
methane gas and methane migration off the property. The gas survey concluded that 
little if any landfill gas was likely to be present at the site (Kleinfelder, 1993a). 
Although only methane gas was surveyed, landfill gas composition is approximately 50 
percent methane and 50 percent carbon dioxide, with less than one percent other types 
of organic compounds (U.S. EPA, 1991a). Therefore, because methane gas is present 
at the Sparks-Buttercup Landfill in relatively small amounts, other gases of potential 
health concern are very unlikely to be present at concentrations that could cause adverse 
health effects. Sampling and analysis at over 200 municipal waste landfills in 
California which generate high quantities of methane gas ( > 500,000 ppm), did not 
find ambient air concentrations of other gases of potential health concern (e.g., 
benzene, vinyl chloride) to be present above analysis method detection limits 
(California Air Resources Board, 1990). Thus landfill gases are not anticipated to be a 
significant health risk to either site workers or nearby residents, and are not evaluated 
further in this assessment. 

2.2 Soil Sampling 

During the 1991 investigation, soil samples were collected from three borings and eight 
test pits on the property and analyzed for a variety of potential contaminants including: 
priority pollutant metals, semi-volatile organic compounds, volatile organic 
compounds, pesticides, and polychlorinated biphenyls (Century West Engineering, 
1991). Results indicated that arsenic, chromium, and lead were present above Method 
A soil cleanup concentrations. 

In addition to the chemicals found to be above Method A concentrations, two other 
chemicals of potential health concern, di-n-butylphthalate and bis(2-
ethylhexyl)phthalate were detected in 16 out of 17, and 15 out of 17 samples, 
respectively. Although concentrations for both chemicals were below Method B soil 
cleanup levels (no Method A numbers are. available),. concentrations approached 
Method B values for di-n-butylphthalate, and bis(2-ethylhexyl)phthalate is a suspect 
carcinogen. These chemicals, however, are common laboratory and sample 
contaminants . 

In 1993, Kleinfelder installed three monitoring wells on the property (only one within 
the confines of the former landfill, the other two were on the perimeter of the landfill 
area), and collected additional soil and groundwater samples. Samples were analyzed 
for the same constituents as the 199 I investigation. Results indicated that arsenic, 
chromium, lead, and DDT were present above Method A groundwater cleanup levels 
(previous investigative work had identified DDT in soil, but at concentrations well 
below Method A levels). These concentrations are thought to be within background 
concentration ranges for the Spokane Aquifer (Kleinfelder, 1993b); however, DDT in 
soil was conservatively added to the list of chemicals of concern. Human contact with 
groundwater is not anticipated during closure activities. 
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Therefore, the following chemicals have been selected as of potential health concern to 
site workers and off-site residents during closure activities: 

II Arsenic 
II Chromium 
II Lead 
II DDT 
II Di-n-butylphthalate 
II Bis(2-ethylhexyl)phthalate 

3.0 EXPOSURE 

In order to evaluate potential health risks to site chemicals of concern the concentration 
of each chemical at the point of exposure must be estimated, and then compared to an 
applicable health-based standard (see Section 4.0). This sec.tion identifies the 
populations potentially exposed to chemicals at the site, determines the means by which 
exposure occurs, and the amount of each chemical at the point of exposure. The result 
of this process is an amount of chemical in an exposure media (e.g., air) at the point 
where the exposed populations would contact the chemical. 

The potentially exposed populations during landfill closure activities will be on-site 
workers and nearby residents. The only residents within a ¼ mile of the property are 
located 200 to 250 feet north of the landfill. No commercial or industrial property is 
within a ¼ mile. Exposures will be of short duration occurring during the active soil 
disturbance phase of closure activities over a period of 20 working days (approximately 
one month). After that time, the landfill will be capped and further exposures are not 
anticipated. 

Exposures to chemicals are anticipated to be primarily through inhalation. Excavating 
and grading work involve soil disturbance which will generate airborne dust containing 
the chemicals of concern. Workers will be exposed to airborne dust on-site, and the 
dust could potentially be transported off-site where it may be encountered by people in 
the residential area north of the property. 

Other potential exposures to chemicals for site workers could be through incidental soil 
ingestion or skin contact. However, because the concentrations of all chemicals in the 
top five feet of soil (the anticipated depth of disturbance), are below health-based 
Method B levels, exposures from these other routes are unlikely to be significant. 
Therefore, on-site and off-site exposure concentrations were estimated for airborne 
metals and semi-volatile organic compounds adsorbed to dust (DDT, di-N
butylphthalate, and bis(2-ethylhexyl)phthalate are all considered semi-volatile 
compounds). No gaseous chemicals or volatile organic compounds are anticipated to 
be present at levels associated with adverse health effects . 
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3.1 E.stimation of Particulate Emissions 

Particulate concentrations for individual chemicals of concern were estimated using an 
algorithm for the on-site concentrations, and a computer model for the off-site 
concentrations. Both methods used EPA emission factors for the amount of dust 
anticipated to be generated during excavating and grading activities, and an arithmetic 
average of each chemical's concentration in soil. The goal of the methods is to arrive 
at an estimation of the concentration of each chemical in the "breathing zone" of an 
individual (this zone is 4 to 6 feet above ground surface). 

3. I. I On-Site Exposure Concentrations 

Particulate emissions for on-site workers were estimated using standard EPA emission 
factors converted into emission rates (see detail calculation presented in Table 3 of 
Appendix A). Two different emission factors were used, one for grading and one for 
excavating activities (Appendix A). The emission rates were then incorporated into the . 
box model equation. The algorithm for the box model is as follows (Hanna et al., 
1982): 

where: 

C = (delta x)(Q)(l ,000 mg/g)(l06 cm3/m3)/[(z)(u)] 

C = 
delta X= 
Q = 
z = 
u = 

Particulate concentration in breathing zone (mg/m3) 
Length of box in direction of wind flow (m) 
Estimated emission rate (g/cm2sec) 
Mixing depth ( cm) 
Wind speed along x direction (m/sec) 

The hypothetical box was assumed to be 101 m long and 10 m high. The length of the 
box, delta X, is therefore 101 m and the mixing depth, z, is 1000 cm. A wind speed, 
u, of 2.25 m/sec was used as the average wind speed. The result of the algorithm gives 
a total particulate concentration in the breathing zone of a hypothetical individual on
site during the activity associated with a particular emission rate. 

Particulate concentrations for individual chemicals of concern were determined by 
multiplying the total particulate concentration by the chemical's soil concentration 
expressed as a unitless weight fraction (each chemical concentration was the arithmetic 
average of all detected soil samples). The results for grading activities and the 
chemicals weight fraction in soil are summarized in Table 1. Grading activities were 
found to emit the greatest amount of chemicals, and therefore represent worst-case 
conditions (see Appendix A for excavating concentrations). 

3. I. 2 Off-Site Exposure Concentrations 

For off-site particulate emissions, EPA' s computer model SCREEN2 Version 92245 
was used to estimate the air concentrations of chemicals in the residential area to the 
north of the landfill. SCREEN2 uses a Gaussian plume model that incorporates 
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TABLE 1 
SOIL AND AIR CONCENTRATIONS FOR CHEMICALS OF CONCERN 

Arsenic 
Total Chromium 

Lead 
DDT 

Di-N-butylphthalate 
Bis(2-ethylhexyl)phthalate 

NOTES 

0.0000359 
0.0000436 

0.00116 
0.000000006 
0.00000176 

0.000000164 

0.012 
0,0145 

0.385 
0.00000208 

0.000585 
0.0000545 

0.000846 
0.00103 
0.0273 

0.000000148 
0.0000415 

0.00000386 

a. Concentrations of all soil samples collected by Century West Engineering (1991) were 
averaged and then expressed as weight fractions (concentrations originally in ppm). 

b: Grading emissions were higher than emissions for excavating activities therefore, grading 
air concentrations were used as a worst-case scenario. 

c. Off-site air concentrations are expressed as annual concentrations. An annual 
concentration was obtained by multiplying a conversion factor of 0.07 by a maximum 
1-hour concentration of 336.7 ug/m3 (see Appendix A for details). 
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source-related factors and meteorological factors to estimate pollutant concentration 
from continuous sources (U.S. EPA, 1992a). Full meteorology, which examines all 
six stability classes and their associated wind speeds, were used in the model, so that 
modeling results identified a worst-case scenario. The area of emissions was assumed 
to be an area source. The inputs requested for area sources are as follows: 

Area Source Inputs 

Emission rate (g/s - m2) 

Source release height (m) 
Length of side of the square area (m) 
Receptor height above ground (m) 
Urban/rural option 

The emission rates for the model were based on the calculated particulate on-site 
emission rates. Furthermore, the source area was assumed to be approximately square 
in size. Therefore, the square root of the surface area was used as the source width in 
the modeling run. An assumption of 2 meters was used for the source release height. 
An EPA suggested value of 2.0 meters was used for the receptor height above ground 
and a conservative assumption was made in selecting the urban option. 

To estimate the air concentrations of the individual chemicals of primary concern for 
the off-site receptors (residents), the laboratory analyzed chemical concentrations were 
expressed. as a weight fraction of each chemical in the soil. This fraction was 
multiplied by the final air concentration of particulates from the SCREEN2 modeling to 
obtain the estimated air concentration of individual chemicals. The SCREEN2 
modeling results are for maximum 1-hour concentration. A factor of 0.08 was 
multiplied to the maximum 1-hour concentration to obtain maximum annual 
concentration (U.S. EPA, 1992b). Details of calculations and computer runs are 
presented in Appendix A. The results for grading activities are summarized in Table 1. 

4.0 HEALTH EVALUATION 

The health evaluation compares estimated concentrations of chemicals at the exposure 
point (i.e., the air around workers and nearby residents) with health-based 
concentrations of the airborne chemicals of concern that can be breathed without 
adverse health effects. If site concentrations are below health-based concentrations, no 
adverse health effects are anticipated. If site concentrations are above health-based 
concentrations, then control measures need to be taken to reduce airborne chemicals. 
The derivation of applicable health-based concentrations, the assumptions and 
limitations of those concentrations, and the results of the comparison are discussed 
below by exposure group. 

4.1 On-Site Workers 

Washington State has work-place air concentration limits of many chemicals called 
Permissible Exposure Limits (PELs; Washington Administrative Code 296-62-07517). 
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These limits are derived from available occupational and scientific evidence as the 
concentrations that a healthy adult worker can safely breath eight hours a day, five days 
a week, for a working lifetime without adverse health effects. The on-site air 
concentrations for grading activities (the highest dust generating activity) were many 
orders of magnitude below PELs, and therefore workers would not be exposed to 
concentrations over regulatory limits during closure procedures. Bis(2-
ethylhexyl)phthalate does not have a PEL, however, the chemical did not exceed the 
concentration limit for off-site residents (see below). Residential limits are typically 
much lower than PELs, and therefore bis(2-ethylhexyl)phthalate is not considered a 
significant health risk for on-site workers. On-site air concentrations and PELs are 
presented in Table 2. 

4.2 Off-Site Residents 

Health-based concentration limits for residential populations are generally more 
stringent than for worker populations because residential areas potentially contain 
sensitive subpopulations such as children, elderly, and sick individuals. U.S. EPA 
(1989b, 199lb,c,d) guidelines calculate concentration limits by defining risk goals for a 
particular population group and then solving the basic risk assessment equations for an 
air concentration associated with the risk goal. Different procedures are used 
depending on whether the chemical is considered a carcinogen (arsenic, chromium and 
bis(2-ethylhexyl)phthalate) or a noncarcinogen (DDT and di-N-butylphthalate)1. 

Air concentration limits for noncarcinogens are estimated using a goal of a hazard 
quotient of one. Noncarcinogenic effects are assumed to have a threshold dose below 
which no adverse effects are expected. The reference dose (RID) represents this dose 
level with an adequate margin of safety for protection of sensitive subpopulations. A 
hazard quotient of unity (one) occurs at a maximum dose that is not associated with 
adverse health effects. The RfD's for DDT and di-N-butylphthalate are oral values 
obtained from EPA' s on-line data base, Integrated Risk Information System (IRIS; 
U.S. EPA, 1993; presented in Table 2). The oral RfDs are usually derived from 
studies where the chemicals were ingested rather than inhaled (no inhalation values 
were available). Therefore, the use of oral criteria to assess inhalation exposure 
assumes that absorption and toxic effects will be the same if the compound is inhaled. 
An in-depth evaluation of the validity of these assumptions is outside the scope of this 
assessment. Off-site air concentrations for these compounds are well below estimated 
health-based concentration limits (see Table 2). 

Unlike noncarcinogenic effects, carcinogenic chemicals are assumed to have no 
threshold dose. Cancer potency is therefore estimated by determining the upper 95 
percent confidence limit of the slope of a line expressing chemical excess cancer risk as 
a function of dose. Cancer potency estimates (also called slope factors) were obtained 
from IRIS (U.S. EPA, 1993), and are presented in Table 2. For arsenic and chromium 
inhalation slope factors derived from inhalation exposures were available. For bis(2-

1: Lead is considered a suspect carcinogen, but a health-based concentration limit was 
not calculated. The limit for lead is taken from the federal National Ambient Air 
Quality Standard for Lead (U.S. EPA, 1986). 
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TABLE 2 
ON- and OFF-SITE AIR CONCENTRATIONS COMPARED TO 

APPLICABLE HEALTH-BASED CONCENTRATIONS 

Arsenic 
Total Chromium 

Lead 
DDT 

Di-N-butylphthalate 
Bis (2-ethylhexyl) phthal ate 

Arsenic 
Total Chromium 

Lead 
DDT 

Di-N-butylphthalate 
Bis 2-eth lhe I hthalate 

NOTES 

0,012 
0.0145 

0.385 
0.00000208 

0,000585 
0,0000545 

0.000846 
0.00103 

0.0273 
0.00000014 

0,0000415 
0.00000386 

0.3ct 
o.1ct 
1.5e 
i 

35or 
320d 

200 
50 
15 

1000 
5000 
none 

15 kg/mg - day 
42 kg/mg-day (Chromium VI) 

none used 
0.0005 mg/kg -day 

0.01 mg/kg-day 
0.014 k /m -da 

a: Grading emissions were higher than emissions for excavating activities therefore, grading 
air concentrations were used as a worst-case scenario. 

b: Permissable Exposure Limits (PELs) are obtained from WAC 296-62-07517. 
c: Criteria were obtained from IRIS (U.S. EPA, 1993). 
ct: Value is calculated using the toxicity criteria and the formula for carcinogenic residential 

exposures (U.S. EPA, 1989b) modified to reflect an exposure frequency of 20 days 
(duration of exposure) at a lifetime 10-0 risk. 

e: Value is from the National Ambient Air Quality Standard (NAAQS) for lead. 
f: Value was calculated by converting an oral Reference Dose (RfD) obtained from IRIS 

(U.S. EPA, 1993) to an air concentration, assuming a 70 kg body weight and an inhalation 
rate of 20 m3/day: 1000 ug/mg x [(RfD mg/kg-day) x 70 kg]/ 20 m3/day = ug/m3 
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ethylhexyl)phthalate, only an oral slope factor was available, and therefore inhalation 
of the chemical assumes the same absorption rate and production of the same kind of 
cancer (liver) as ingestion of the chemical. 

The cancer incidence observed at high doses in laboratory animals or from occupational 
studies is extrapolated using a mathematical model to low doses common to 
environmental exposures. The model is linear at low doses which assumes that no dose 
is without some risk of cancer incidence. Therefore, since zero risk cannot be achieved 
if any amount of chemical is present, EPA guidelines (U.S. EPA, 1990) recommend a 
carcinogenic risk of 10-6 to 10 -4 (a one-in-a million to a one-in-ten thousand risk of 
developing cancer in a lifetime). The 10-6 was selected as an appropriate risk goal for 
the residential population in this assessment. The target risk associated with MTCA 
Method B cleanup levels is 10-6 for public exposures. 

Health-based concentration limits for carcinogens assume chronic daily exposures 
averaged over a lifetime. For carcinogens a lifetime is considered to be 70 years. 
Calculations in this assessment assumed a 20-day exposure period averaged over 70 
years. Concentration limits are presented in Table 2, and limits are much larger than 
any off-site air concentrations. Therefore, risks to off-site residents from exposures to 
carcinogens are unlikely to exceed a 10-6 risk. 

5.0. CONCLUSIONS 

Adverse health effects during closure activities are very unlikely given that the PELs of 
these compounds are many orders of magnitude larger than on- or off-site 
concentrations, that RfDs are based on chronic daily exposure over 30 years (exposure 
will only occur over a maximum of 20 days), and that very low levels of chemicals are 
present in the air. 

6.0 LIMITATIONS 

Calculations of health risks require making many assumptions and are therefore subject 
to the limitations imposed by scientific information available at the time of the 
assessment. This report was not designed to quantify or identify all potential risks to 
human health associated with landfill closure activities. This assessment also does not 
provide a guarantee regarding the amount of risk at the site. Risks that have been 
quantified reflect only the specific exposure scenarios identified in this report. In 
addition, risk quantifications may change as new scientific information becomes 
available that may modify exposure parameters and toxicity values. 

This report may be used only for the purposes stated within a reasonable time from its 
issuance. Land or facility use, on and offsite conditions, or other factors may change 
over time, and additional work may thus be required. Any party other than the client 
who wishes to use this report shall notify Kleinfelder of such intended use. Based on 
the intended use of the report, Kleinfelder may require that additional work be 
performed and that an updated report be issued. Non-compliance with any of thes.e 
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requirements will release Kleinfelder from any liability resulting from the use of this 
report by any unauthorized party. No warranty, express or implied, is made. 
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~** SCREEN2 MODEL RUN *** 
*** VERSION DATED 92245 *** 

SPARKS AND BUTTERCUP OFFSITE PARTICULATE CONC. FOR EXCAVATION 

SIMPLE TERRAIN INPUTS: 
SOURCE TYPE = 
EMISSION RATE (G/(S-M**2)) = 
SOURCE HEIGHT (M) = 
LENGTH OF SIDE (M) = 
RECEPTOR HEIGHT (M) = 
URBAN/RURAL OPTION = 

AREA 
.138000E-04 
2.0000 

101.0000 
.0000 
URBAN 

BUOY. FLUX= .000 M**4/S**3; MOM. FLUX= 

*** FULL METEOROLOGY*** 

********************************** 
*** SCREEN AUTOMATED DISTANCES*** 
********************************** 

.000 M**4/S**2. 

11/02/93 
18:12:57 

,*** TERRAIN HEIGHT OF O. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES*** 

DIST 
(M) 

1. 
100. 
200. 
300. 
400. 
500. 
600. 
700. 
800. 
900. 

1000. 

CONC 
(UG/M**3) 

.0000 
92.62 
58.57 
42.79 
31. 89 
24.23 
18.95 
15.24 
12.57 
10.59 
9.083 

STAB 

0 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

UlOM 
(M/S) 

• 0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

USTK 
(M/S) 

MIX HT 
(M) 

. 0 . 0 
1. 0 10000. 0 
1. 0 10000. 0 
1.0 10000.0 
1. 0 10000. 0 
1. 0 10000. 0 
1.0 10000.0 
1. 0 10000. 0 
1.0 10000.0 
1. 0 10000. 0 
1. 0 10000. 0 

]
MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 1. M: 

58. 125.3 5 1.0 1.0 10000.0 

l 
··1 

DWASH= 
DWASH=NO 
DWASH=HS 
DWASH=SS 
DWASH=NA 

MEANS 
MEANS 
MEANS 
MEANS 
MEANS 

NO CALC MADE (CONC = 0.0) 
NO BUILDING DOWNWASH USED 
HUBER-SNYDER DOWNWASH USED 
SCHULMAN-SCIRE DOWNWASH USED 
DOWNWASH NOT APPLICABLE, X<3*LB 

********************************* 
*** SCREEN DISCRETE DISTANCES*** 

'********************************* 

PLUME 
HT (M) 

.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2. 00 · 

2.00 

SIGMA 
y (M) 

.oo 
4.69 

15.30 
25.52 
35.38 
44.91 
54.14 
63.08 
71.76 
80.19 
88.39 

.22 

SIGMA 
Z (M) 

.00 
10.45 
16.70 
22.35 
27.52 
32.30 
36.74 
40.92 
44.85 
48.59 
52.14 

7.67 

DWASH 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 

~** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES*** 

l DIST 
(M) 

CONC 
(UG/M**3) 1------- ---------- STAB 

UlOM 
(M/S) 

USTK 
(M/S) 

MIX HT 
(M) 

PLUME 
HT (M) 

SIGMA 
y (M) 

SIGMA 
Z (M) DWASH 



I 
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61. 
76. 

)WASH= 
JJWASH=NO 
DWASH=HS 
DWASH=SS 
DWASH=NA 

122.1 
108.7 

MEANS 
MEANS 
MEANS 
MEANS 
MEANS 

5 
5 

1.0 
1.0 

1. 0 10000. 0 
1. 0 10000. 0 

NO CALC MADE (CONC = 0.0) 
NO BUILDING DOWNWASH USED 
HUBER-SNYDER DOWNWASH USED 
SCHULMAN-SCIRE DOWNWASH USED 
DOWNWASH NOT APPLICABLE, X<3*LB 

*************************************** 
*** SUMMARY OF SCREEN MODEL RESULTS*** 
*************************************** 

CALCULATION 
PROCEDURE 

MAX CONC 
(UG/M**3) 

DIST TO 
MAX (M) 

TERRAIN 
HT (M) 

SIMPLE TERRAIN 125.3 58. o. 

*************************************************** 
** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS** 
*************************************************** 

2.00 
2.00 

.44 
2.08 

7.81 
8.84 

NO 
NO 



** SCREEN2 MODEL RUN *** 
*** VERSION DATED 92245 *** 

SPARKS AND BUTTERCUP OFFSITE PARTICULATE CONC. FOR GRADING 

SIMPLE TERRAIN INPUTS: 
SOURCE TYPE = 
EMISSION RATE (G/(S-M**2}} = 
SOURCE HEIGHT (M} = 
LENGTH OF SIDE (M) = 
RECEPTOR HEIGHT (M) = 
URBAN/RURAL OPTION = 

BUOY. FLUX= . 000 M**4/S**3; 

i*** FULL METEOROLOGY *** 
I 

********************************** 
I*** SCREEN AUTOMATED DISTANCES*** 
!********************************** 

AREA 
.371000E-04 
2.0000 

101.0000 
.0000 
URBAN 

MOM. FLUX = .000 M**4/S**2 . 

*** TERRAIN HEIGHT OF o. M ABOVE STACK BASE USED FOR FOLLOWING 

.J DIST CONC UlOM USTK MIX HT 
(M} (UG/M**3) STAB (M/S) (M/S) (M) 

·----- ---------- ----- ----- ------
1. .0000 0 . 0 . 0 . 0 

100. 249.0 5 1.0 1.0 10000.0 
200. 157.5 5 1.0 1.0 10000.0 
300. 115.0 5 1.0 l.O 10000.0 
400. 85.72 5 1.0 1.0 10000.0 
500 . 65.14 5 1.0 1.0 10000.0 

.. J 
600. 50.94 5 1.0 1.0 10000.0 
700. 40.98 5 1.0 1.0 10000.0 
800 . 33.80 5 1.0 1.0 10000.0 

.J 
900. 28.48 5 1.0 1.0 10000.0 

1000. 24.42 5 1.0 1.0 10000.0 

J
MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 1. M: 

58. 336.7 5 1.0 1.0 10000.0 
_,, 

DWASH= 

1 
DWASH=NO 

· DWASH=HS 
DWASH=SS 
DWASH=NA ] 

MEANS 
MEANS 
MEANS 
MEANS 
MEANS 

NO CALC MADE (CONC = 0.0) 
NO BUILDING DOWNWASH USED 
HUBER-SNYDER DOWNWASH USED 
SCHULMAN-SCIRE DOWNWASH USED 
DOWNWASH NOT APPLICABLE, X<3*LB 

********************************* 
*** SCREEN DISCRETE DISTANCES*** 

!********************************* 

PLUME SIGMA 
HT (M) y (M) 
------ ------

.00 .00 
2.00 4.69 
2.00 15.30 
2.00 25.52 
2.00 35.38 
2.00 44.91 
2.00 54.14 
2.00 63.08 
2.00 71.76 
2.00 80.19 
2.00 88.39 

2.00 .22 

11/02/93 
18:15:28 

DISTANCES *** 

SIGMA 
z (M) DWASH 

------ -----
.00 

10.45 NO 
16.70 NO 
22.35 NO 
27.52 NO 
32.30 NO 
36.74 NO 
40.92 NO 
44.85 NO 
48.59 NO 
52.14 NO 

7.67 NO 

--'I<* TERRAIN HEIGHT OF O. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES*** 

I DIST 
(M) 

CONC 
(UG/M**3) 

J------- ----------
STAB 

UlOM 
(M/S} 

USTK 
(M/S) 

MIX HT 
(M) 

PLUME 
HT (M) 

SIGMA 
y (M) 

SIGMA 
Z (M} DWASH 



61. 
76. 

)WASH= 
DWASH=NO 
DWASH=HS 
DWASH=SS 
DWASH=NA 

328.4 
292.2 

MEANS 
MEANS 
MEANS 
MEANS 
MEANS 

5 
5 

1.0 
1.0 

1. 0 10000. 0 
1. 0 10000. 0 

NO CALC MADE (CONC = 0.0) 
NO BUILDING DOWNWASH USED 
HUBER-SNYDER DOWNWASH USED 
SCHULMAN-SCIRE DOWNWASH USED 
DOWNWASH NOT APPLICABLE, X<3*LB 

*************************************** 
*** SUMMARY OF SCREEN MODEL RESULTS*** 
*************************************** 

CALCULATION 
PROCEDURE 

MAX CONC 
(UG/M**3) 

DIST TO 
MAX (M) 

TERRAIN 
HT (M) 

SIMPLE TERRAIN 336.7 58. 0. 

*************************************************** 
** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS** 
**~************************************************ 

J 

2.00 
2.00 

.44 
2.08 

7.81 
8.84 

NO 
NO 
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TABLE 24. EMISSION RATE EQUATIONS FOR lNHALABLE OR SMALLER PARTICULATES: EXCAVATION AND GRADING 

Ernfsslon 
Category Stze Range Em1ss1on Equation - Hetr1c Units Emission Equation - English Units 

Excavation 

Bulldozer <15 un 0.45Cs)1•5cH)-l. 4 kg/hr 1.0(s)l.5(M)-1.4 1 b/hr 
I 

co:1os>c2.6>C~l 1•2cH>-1·3 ( 0 • 1 0 5 ) ( 5 , 7 ) ( s ) l ' 2 CH) -l • 3 <2.5 Lm kg/hr lb/hr 

Dragl ine <15 um C0.0029)(d)o,7(H)-o. 3 kg/m3 ~.002l(d)O.?(H)-O.~ 1 b/yd3 
..... 

(0. 017) (0.004B) Cd) l. l CH)-O. 3 (0.017) (0.0021) (d)l.l(l,1)-o. 3 1 b/yd3 0 <2. 5 um kg/m3 
0 

Scraper <15 um C2.2xl0-6)(s) 1•4cw) 2•5 kg/VKT (6.2x10-6)(s) 1•4cw) 2•5 1 b/VMT 

<2.5 um o.026C9.6xlo-6)(s>1•3cw> 2•4 kg/VKT o.026C2.7xlo-5,cs>1•3cw> 2•4 l b/VHT 

Grading <15 um 0.0056(S) 2•0 kg/VKT 0.051(S) 2•0 lb/VHT 

<2,5 ~ o.0J1co.0034)cs>a, 5 kg/VKT 0.031 (0.040) (S) 2•5 lb/VHT 

NOTE: See Table 22 for units and explan~t1on of symbol~. 
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TABLE 18 •. SUfiflARY OF TYPICAL AIR EMISSION VALUES BY SOURC£ TYPE 

Typical Uncontrolled fll1ssions Controlled Ellissfons 
Operation 

PH. Remedial Option R&tt PH voe roe 

Incfneratfon 650 •3 /lit n1 0.5-23 g/m3 0.1-500 ug/m3 3.(-110 ,:tg/m3 

50,000.000 BTIJ/hr 

Air Str\pphg 3500 lhrln 0 5-SO kg/dai 0 S0-100 P!Dc 

In·sftu Vent11at1on D.15-0.85 m3/1tid D 1·110 kg/day 0 50-100 PF!lc 

ucant1011 
900 m3/day e Bl.cthoe I 0.00?-0.22 kg/ . -
700 •

3
/da! 

metric ton 
Dnal1M 
Scraper 34C>-61j 11 /day 

)'-B11ldozer 1100 11 /day 
· Snd1nt 

Transport 
Unpued Roads 5 trucks/hr' 1.3 kg/VKT -e 

Paved Qolds 5 trucb/hr 0.022-0.15 kg/ - _e 

vu 
Ouiq:1tng 24-270 J/day o.oos-0.16 kg/ - -e 

metrfc ton 

0.39-1.5 gt,...21 & Stor1119 -
day 

Sll.b111zat1on 0,31-0.41 kg/ - -8 

metrf c ton 

~hlllSt gas rate •. · 
bAss1111e 1·1011g/L pollwtant. 
C95-9gi eff1cfency for gas streutS of 1000-10,000 pix, VO. Hultipl& tl"ff.tnent wnfts 1111.1 feed a s1n9le 
CORtrol system •. • 

dExhaust v11 rate p&r recovery well. 
1~SSLl7)t control efffcf1ncy of sos. 
Mot!: •-• iinp11es 1nsuft1cf~nt d1ta to generate typfcal value. 

~ 
Fh,l.h}::, 

tJ5td 
I 

m id f;,.... ,-
c{.1t,;~ 

YC?n~ 

L.8 

----, 
I 



TABLE3 
Estimated On-Site Particulate Emission for Sparks and Buttercup Landfill 

== ==== .;_,._ ::1r~~~,J~;=- a MW&J;;II! 
Excavation Bulldozer 2 

Grading Grader 2 

• U.S. El'A, 19119. Au/Sapcrliu,d NU:oaal Tcchical Gaidanoo S"'df Sedo&. Vobuac m
l!dima(oa. of Au Emt.a.- ft-.- Ooump Ac('l{licc at Supcrfwwl Sii.o.. IaSotlnl Iual. 

OfJioc of Au Qu.ality l'tu,.ning aad Stuod.ocda. El'A-4S<lfi-119-003 

•• CA ErA. 1/'19m. hdimin.uy Endan9'0"=t A.acazncnt Ga.idaaoc llamlal. Draft. 

Dcpactmcnt o(Tcaic Sabcuncca Control 

0.8632 kg/hr 1.01E+08 

2.7 kg/hr 1.01E+08 

1 hour/3600 sec/ 2.37E-09 Water 42 1.38E-09 1.07E+02 6.18E+01 

1000 g/1 kp 

1.01E+8cm2 

1 hour/3600 sec/ 7.43E-09 Water so 3.71E-09 3.33E+02 1.67E+02 

1000 g/1 kp 

1.01E+8cm2 



TABLE 4.1 
On-Site Air Concentration of Chemicals from the Sparks and Buttercup Landfill 

For Excavating Activities 

• Controlled • Uncontrolled O Weight Fraction of 
Total Particulate Concentration (ug/m3) 6.18E+Ol 1.07E+02 Chemical in Soil 

Antimony l.88E-04 3.25E-04 

Arsenic 2.22E-03 3.84E-03 

Barium l.27E-02 2.20E-02 

Beryllium 3.81E-05 6S9E-05 

Cadmium 2.0lE-04 3.48E-04 

Total Chromium 2.69E-03 4.66E-03 

Copper 3.06E-02 530E-02 

Lead 7.15E-02 l.24E-01 

Mercury 7.73E-06 134E-05 

Nickel 235E-03 4.07E-03 

Silver 735E-05 127E-04 

Zinc 9.17E-02 159E-01 

• Controlled and uncontrolled cmis1io111 arc e1lculatcd by multiplying 

the weight fraction by the tow particulate concentrations of controlled and uncontrolled. 

Derivation of controlled and uncontrolled emission factors arc shown in Table 3 

• • Concentrations arc averaged and then cxprcucd u weight fractions 

3.04E-06 

359E-05 

2.06E-04 

6.16E-07 

3.25E-06 

436E-05 

4.95E-04 

1.16E-03 

1.25E-07 

3.80E-05 

1.19E-06 

1.48E-03 



r 
TABLE4.2 

On -Site Air Concentration of Chemicals from the Sparks and Buttercup Landfill 
For Grading Activities 

• Controlled • Uncontrolled • • Weight Fraction of 
Total Particulate Concentration (ug/m3) 1.67E+02 333E+02 Chemical in Soil 

Antimony 5.08E-04 1.0lE-03 

Arsenic 6.00E-03 1.20E-02 

Barium 3.43E-02 6.85E-02 

Beryllium 1.03E-04 2.0SE-04 

Cadmium 5.43E-04 1.08E-03 

Total Chromium 7.28E-03 1.45E-02 

Copper 8.27E-02 1.65E-01 

Lead l.93E-01 3.85E-01 

Mercury 2.09E-05 4.16E-05 

Nickel 6J5E-03 1.27E-02 

Silver 1.99E-04 3.96E-04 

Zinc 2.48E-01 4.94E-01 

• Controlled and uncontrolled emissions arc cakulated by multiplying 

the weight fraction by the tow particulate concentrations of controlled and uncontrolled. 

Derivation of controlled and unconlrnllcd emission factors arc shown in Table 3 

• • Concentrations arc averaged and then expressed as weight fractions 

3.04E-06 

359E-05 

2.06E-04 

6.16E-07 

3.25E-06 

4J6E-05 

4.95E-04 

1.16E-03 

l.25E-07 

3.80E-05 

1.19E-06 

1.48E-03 



TABLES.1 
On-Site Air Concentration of Chemicals from the Sparks and Buttercup Landfill 

For Excavating Activities 

Total Particulate Concentration u m3 

Di-n-Butylphthalate 

Butylbenzylphtalate 

Bis (2-ethylhexyl) phthalate 

SulfurS7 

Sulfur SB 

2-Hexanol, 2-Methyl 

Propanoic Acid 

4,4- DDE 

4,4 - DDT 

• Controlled 
6.18E+Ol 

l.09E-04 

7.74E-06 

1.0lE-05 

6.86E-07 

9.61E-06 

2.13E-05 

253E-06 

l.74E-07 

3.87E-07 

• Controlled and uncontrolled emissions ace calculated by multiplying 

• Uncontrolled 
1.07E+02 

l.88E-04 

134E-05 

l.75E-05 

l.19E-06 

l.66E-05 

3.69E-05 

439E-06 

3.02E-07 

6.70E-07 

the weight fraction by the total particulate concentration• of controlled and uncontrolled. 

Derivation of controlled and uncontrolled emission factors arc shown in Table 3 

• • Concentrations arc averaged and then expressed as weight fractions 

• • Weight Fraction of 
Chemical in Soil 

l.76E-06 

125E-07 

l.64E-07 

l.llE-08 

l.56E-07 

3.44E-07 

4.lOE-08 

2.82E-09 

6.26E-09 



TABLE5.2 
On-Site Air Concentration of Chemicals from the Sparks and Buttercup Landfill 

For Grading Activities 

Total Particulate Concentration u m3 

Di-n-Butylphthalate 

Butylbenzylphtalate 

Bis (2-ethylhexyl) phthalate 

SulfurS7 

Sulfur S8 

2-Hexanol, 2-Methyl 

Propanoic Acid 

4,4- DDE 

4,4- DDT 

• Controlled 
1.67E+02 

2.94E-04 

2.09E-05 

2.73E-05 

1.85E-06 

2.60E-05 

5.75E-05 

6.85E-06 

4.71E-07 

1.0SE-06 

• Controlled and uncontrolled emissions are calculated by multiplying 

• Uncontrolled •• Weight Fraction of 
333E+02 Chemical in Soil 

5.86E-04 1.76E-06 

4.17E-05 1.25E-07 

5.45E-05 1.64E-07 

3.70E-06 1.llE-08 

5.18E-05 1S6E-07 

l.15E-04 3.44E-07 

137E-05 4.lOE-08 

939E-07 2.82E-09 

2.08E-06 6.26E-09 

the weight fnction by the tobl particulate concentration, of controlled and uncontrolled. 

Derivation of controlled and uncontrolled emission factors are shown in Table 3 

• • Concentrations arc averaged and then expressed u weight fractions 
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TABLE6.l 
Off-Site Air Concentration of Chemicals from the Sparks and Buttercup Landfill 

For Excavating Activities 

• Conversion Factor 0 Max 1-hr Cone. • 
0 Annual Cone. 

(ug/m3) (ug/m3) 
0.07 12530 8.77 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Total Chromium 

Copper 

Lead 

Mercury 

Nickel 

Silver 

Zinc 

• Conversion factor for max 1-hour to annnal 

• • Max 1-hour concentration wu obtained from SCREEN2 Modeling resulu 

(conservative assumption, used max value from SCREEN2 raalu) 

2.67E-05 

3.lSE-04 

l.80E-03 

5.40E-06 

2.85E-05 

3.82E-04 

4.34E-03 

l.OlE-02 

1.lOE-06 

3.34E-04 

l.04E-05 

lJOE-02 

Weight Fraction of 

Chemical in Soil 

3.04E-06 

359E-05 

2.06E-04 

6.16E-07 

3.25E-06 

4.36E-05 

4.95E-04 

1.16E-03 

l.25E-07 

3.80E-05 

1.19E-06 

l.48E-03 

• • • Annual concentration was calculated by multiplying the conversion factor by the max 1-hr concentn.tion 



TABLE6.2 
Off-Site Air Concentrntion of Chemicals from the Sparks and Buttercup Landfill 

For Grading Activities 

• Conversion Factor • • Max 1-hr Cone. • • • Annual Cone. 

(ug/nL1) (ug/m.1) 
0.07 336.70 23.57 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Total Chromium 

Copper 

Lead 

Mercury 

Nickel 

Silver 

Zinc 

* Conversion factor for max 1-hour to annual 

* * Max 1-hour concentration wu obtained from SCREEN2 Modeling results 

(co1Uervative auumption, UJ1ed max value from SCREEN2 results) 

7.17E-05 

8.46E-04 

4.85E-03 

l.45E-05 

7.66E-05 

l.03E-03 

l.17E-02 

2.73E-02 

2.95E-06 

8.96E-04 

2.80E-05 

3.S0E-02 

Weight Fraction of 
Chemical in Soil 

3.04E-06 

3.59E-05 

2.06E-04 

6.16E-07 

3.25E-06 

436E-05 

4.95E-04 

l.16E-03 

1.25E-07 

3.80E-05 

l.19E-06 

l.48E-03 

•** Annual concentration was calculated by multiplying the eonveriion factor by the_ max 1-hr concentration 
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TABLE6.3 
Off-Site Air Con~ntration of Chemicals from the Sparks and Buttercup Landfill 

For Excavating Activities 

• Conversion Factor •• Max 1-hr Cone. • .. Annual Cone. 
(ug/m3) (ug/m3) 

0.07 12530 8.77 

Di-n-Butylphthalate 

Butylbenzylphtalate 

Bis (2-ethylhexyl) phthalate 

Sulfur S7 

Sulfur S8 

2-Hexanol, 2-Methyl 

Propanoic Acid 

4,4 - DDE 

4,4 -DDT 

• Conversion factor for max 1-hour to annual 

• • Max 1-hour concentration wu obtained from SCREEN2 Modeling results 

(conservative usumption, used max value from SCREEN2 results) 

1S4E-·os 

1.lOE-06 

1.43E-06 

9.73E-08 

1J6E-06 

3.02E-06 

3.60E-07 

2.47E-08 

5.49E-08 

Weight Fraction of 
Chemical in Soil 

1.76E-06 

1.25E-07 

1.64E-07 

1.11E-08 

1S6E-07 

3.44E-07 

4.l0E-08 

2.82E-09 

6.26E-09 

• •• Annual concentration wu calculated by multiplying the conversion factor by the max 1-hr concentration 



TABLE6.4 
Off-Site Air Concentration of Chemicals from the Sparks and Buttercup Landf"tll 

For Grading Activities 

• Conversion Factor • • Max 1-hr Cone. • *"' Annual Cone. 
(Ug/IIL1) (ug/IIL1) 

0.07 336.70 2357 

Di-n-Butylphthalate 

Butylbenzylphtalate 

Bis (2-ethylhexyl) phthalate 

Sulfur S7 

Sulfur SB 

2-Hexanol, 2-Methyl 

Propanoic Acid 

4,4- DDE 

4,4- DDT 

• Convenion factor for max 1-honr to annual 

• • Max 1-hour couceutration w.u obtained from SCREEN2 Modeling results 

(conservative assumption, used max value from SCREEN2 results) 

4.lSE-05 

2.95E-06 

3.86E-06 

2.62E-07 

3.67E-06 

8.12E-06 

9.66E-07 

6.65E-08 

l.48E-07 

Weight Fraction of 
Chemical in Soil 

1.76E-06 

1.25E-07 

1.64E-07 

1.llE-08 

156E-07 

3.44E-07 

4.lOE-08 

2.82E-09 

6.26E-09 

*** Annual concentration was calculated by multiplying the convenion factor by the max 1-hr concentration 





View of Sparks Buttercup Landfill looking southwest from near the intersection of Eleventh Avenue and Dollar Street (May 1993). 

View looking east along northern toe of Sparks Buttercup Landfill (May 1993), 



Loo king north over landfi 11 at residential sub division along Eleven th A venue (May l 993)" 

View looking east of regraded surface of landfill after removing vegetation (May 1994)
0 



Placement of foundation layer fill material over regraded landfill surface (May 1994). 

Grading of foundation layer fill material and construction of anchor trench for geomembrane 
liner (May 1994). 



1994) .. 
Dust controJ during cap bistaIJation was an important part of construction activities (May 

Crew installing 40 mil PVC liner (May 1994). 



(May 1994). 
Liner installation. View looking soutl1 from intersection of Eleventh I\ venue and DoUar Street 

Retrofitting monitoring well MW-03 with surface protection and monument extension. Also 
note placement of vegetative fill soils over liner. View looking north from surfuce of landlill 

1 

(May 1994). 



LViedwfi111o(.o king south of drainage channel 

an 1 June 1994). Bnd P•d along eastern edge of Spark,; Buttercup 

View lo0king West along southern Ccf•e or ditch (June 1994). 
0 

· 

Note east-west trending shotcretOdrainage 



Street (June 1994). 
View lo0kiJJg soutl1 at completed landfiJJ cal' from intersection of Eleventh Avenue and Dollar 

(June 1994). 
View lookiug southwest at completed landfill cap from dead-end at south end of Dollar Street 
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Ill KLEINFELDER 

1.0 SUMMARY 

This report contains documentation on construction act1v1ties performed as part of an 
independent remedial action at the Sparks and Buttercup Landfill site in Spokane, Washington. 

The landfill portion of the site occupies 2.4 acres. The purpose of the independent remedial 
action was two fold: Cover the landfill debris with an impermeable barrier that would be 
protective of human health and the environment; and convert the capped landfill to park/green 
space. 

Kleinfelder's landfill engineering and design group in Sacramento, California was responsible 
for cap design, and preparation of project plans and specifications. Mr. Tim Crandall, P.E, 
and Mr. Mark Wicklein, P.E., were the project design engineers. Dr. William Gates, PhD., 
P.E., R.G., provided engineering design review. Construction quality assurance (CQA) 
personnel were also provided by Kleinfelder, Inc. Mr. Jim Sprott was the on-site CQA 
monitor over the duration of construction activities. Mr. Scott Wallace, R.G., was the project 
CQA officer. Motley Motley, Inc. of Pull man, Washington was the construction contractor 
for the project. Mr. Gerry Motley was the contractor's representative. Champion Concrete 
Pumping, Inc. of Spokane, Washington was the subcontractor retained by Motley Motley, 
Inc.for construction of the drainage channels. Mr. David M. Bertsch was the representative 
for Champion Concrete Pumping, Inc. Hahn Engineering of Spokane, Washington was 
retained by Motley Motley, Inc. to provide surveying services. Mr. Randell Hahn, R.L.S., 
P.E., was the representative for Hahn Engineering. 

Field inspections and observations were performed by the CQA monitor and officer, one of 
which was on-site at all times over the duration of construction activities. 

Weather conditions were generally favorable over the course of construction activities, 
however a one day delay was required during geomembrane installation due to rainfall. 

Based upon survey data, field inspection reports, and material testing, 105,000 square feet of 
40 mil PVC geomembrane were used in construction of the landfill cap. A total of 13,000 in
place cubic yards of fill material were used in construction of the foundation and vegetative 
layers. 610 linear feet of shotcrete drainage ditches were constructed. In addition, 30 linear 
feet of 8-inch outside diameter drainage culvert was installed beneath an access roadway in the 
southwestern corner of the landfill. ·· 

Based upon field observations and quality assurance testing, it is Kleinfelder's opinion that 
landfill cap construction was conducted in accordance with project plans, specifications, and 
approved addendums, and that the work was performed in accordance with the generally 
accepted standards of care that existed in the state of Washington at the time the work was 
performed. 

KLEINFELDER, INC. 

/?~~de~:-.,., 
R. Scott Wallace, RG 
CQA Officer/Project Manager 

Copyright 1994, Kleinfelder, Inc. 5035CSTR. DOC(07 /29/94) 
Page 1 
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Work Element: 

ACCEPTANCE REPORT 
SPARKS AND BUTTERCUP LANDFILL 

SPOKANE, WASHING TON 

Surface Grubbing and Regrading 

Date: May 9, 1994 

CQA Officer: Scott Wallace, Kleinfelder~ 

k_~ KLEINFELD 

CQA officer met with field personnel from Motley Motley, Inc. to go over grubbing and 
regrading activities performed the week of May 2-6, 1994. Surface was cleared of vegetation 
and was uniform in appearance. Landfill surface topography appeared to meet the regraded 
contours outlined in the specifications. H,ad crew rework northern slope of landfill to reduce 
slope to approximately 3: 1. Placement of foundation layer soils were authorized to begin on 
May 10, 1994. 



Work Element: 

ACCEPTANCE REPORT 
SPARKS AND BUTTERCUP LANDFILL 

SPOKANE, WASHINGTON 

Foundation Layer 

Date: May 13, 1994 

CQA Officer: Scott Wallace, Kleinfelder /,J-;J..J 

Ill KLEINFELDER 

Foundation layer soils overlying landfill debris were placed in loose lifts using approved 
equipment as per project specifications. Minimum compacted thicknesses based on grade stake 
markers was one foot over the regraded landfill surface and one to two feet over the regraded 
3: 1 slopes on the landfill' s north, east, and west sides. Field measurements and survey data 
indicate 4500 cubic yards of material was required to construct the foundation layer. Field 
density tests indicated that foundation layer soils were compacted to an average of 86. 9 % of 
their maximum dry density. Despite repeated efforts, average foundation layer soil 
compaction did not attain the project specification of 90% of maximum dry density. This 
deficientcy was attributed to density limitations imposed by the underlying landfill material 
itself. Kleinfelder project engineers and the CQA Officer evaluated the requirements for 
placement of the overlying geomembrane liner and vegetative layer soils, and ammended the 
project specification for compaction of foundation layer soils to 85 % of maximum dry density. 
It was the opinion of Kleinfelder engineers that the level of foundation layer compaction 
achieved (86.9%) would provide a suitable base for overlying landfill cap materials and 
proposed future site use. 

Approval was issued for installation of the geomembrane over the foundation layer on May 13, 
1994. 
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PROJECT NAME: SPARKS - BUTTERCUP LANDFILL 
PROJECT NUMBER: S0318-0120 
DATE: May 11, 1 994 
SAMPLE LOCATION: Unknown 
SAMPLE DESCRIPTION: Medium Brown Silty SAND with Gravel 
TEST METHOD: ASTM D-1557 
MOISTURE CONTENT: 8.Qsg 
DRY DENSITY: 133.0 PCF 
REFERENCE NO: 

PROCTOR TEST RESULTS 

HCI ~ Howard Consultants,lnc. 
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PROJECT NAME: SPARKS - BUTTERCUP 
PROJECT NUMBER: S0318-0120 
DATE: May 11, 1994 
SAMPLE LOCATION: Unknown 
SAMPLE DESCRIPTION: Medium Brown Silty SANO with Gravel 
PERCENT PASSING ~4: 89.1% 
PERCENT PASSING 200: 10.9% 
TEST METHOD: AS M D-422 D-1140 

SIEVE ANALYSIS RESULTS 

HCI ~ Howard Consultants, Inc. 
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Work Element: 

ACCEPTANCE REPORT 
SPARKS AND BUTTERCUP LANDFILL 

SPOKANE, WASHINGTON 

Geomembrane Installation 

Date: May 19, 1994 

CQA Monitor: Jim Sprott, Kleinfelder~-

IIJKLEINFEL 

40 mil PVC geomembrane was installed as per project specifications on May 18 and 19, 1994, 
by Northwest Linings and Geotextiles of Kent, Washington. Field and factory seam samples 
(5 of each) were collected for destructive testing by Kleinfelder. Bonded seam strength in 
shear and peel met specifications and placement of vegetative layer soils was authorized on 
May 19, 1994. The quantity of geomernbrane installed was 105,000 square feet. 
Geomembrane warranty and certifications were received from the manufacturer and installer in 
accordance with project plans and specifications. Manufacturer's certifications, panel layout 
schematic and panel placement logs, bonded seam strength test results, and the installers 
warranty are included for reference following this acceptance report. 



Ill KLEINFELDER 

MANUFACTURER'S CERTIFICATIONS 
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STAFF lf'..JOUSTRIES INC. 240 Chene Street • Detroit, Ml 48207 - Telephone (313) 259-1820 

Fax (31 3) 259-0631 

May 6, 1994 

Mr. Kirk Lilleskare 
Northwest Linings 
20017 89th Ave., South 
Kent, WA 98031 

Re: Sparks-Buttercup Landfill 
40 mil PVC 
Our File No. Jl2352 

Dear Kirk: 

Enclosed are the manufacturer's certifications, as well as Staff Industries production run sheets 
and factory seam test results for the above referenced project Please note that the two 
manufacturer's certifications are from different companies. This is because Huls America 
changed their name to HPG International. 

If you have any questions, or if any additional documentation is required, please do not hesitate 
to call me. 

Sincerely yours, 

STAFF INDUSTRIES, fNC. 

Darren Manees 

Encl. 

cc: JI 2352 



HULS AMERICA INC. 

CUSTOMER: Staff Industries 

THICKNESS: 40 MIL PVC 

PRODUCT NO: 1746 

FINISH: E9621 Faille 

TEST REPORT DATE: 12/16/93 

PROPERTY 

Th i c kn es s , m i 1 s , + J - 5 % 

Specific Gravity, min. 

Tensile Strength, psi, min. 
(breaking factor lbs.Jin. 
width, min.) 

Elongation at Break, %, min. 

Modulus @100% Elongation, 
psi, min. (force @100% 
elongation, lbs.Jin. width, 
min.) 

Tear Resistance, 1 bs. , 
min. ( tear force 
1 bs., min.) 

Low Temperature, Deg. F 

Pass 

Dimensional Stability, 
:--; Change, max. 

Water Extraction, 
% loss, max. 

Volatility, 
% loss, max. 

HULS ORDER: 126628-001 

ROLLS TESTED: 12, 22, 27. 

COLOR NO: 60570 GREY 

PRODUCED WEEK OF: 11/22/93 

SPECIFICATION TEST VALUE 

40.0 41. 3 

1. 20 1. 26 

MD 2300 2587 
TD 2300 2497 

MD 350 523 
TD 350 532 

MD 900 1099 
TD 900 1051 

MD 10.0 12.3 
TD 10.0 12.9 

-20 Pass 

5.0 0.6 

0.35 0. 17 

0.50 0.45 

DEC 2 7 1~ 

Oak Hill Road 

Crestwood Industrial Park 

Mountaintop 

PA 18707 

Tel: (717) 474-6741 

FAX: (717) 474-0998 

ASTM 
TEST METHOD 

D- 751 

D- 792 

D- 882 

D- 882 

D- 882 

D 1004 

D-1 790 

D-1204 

D-3083 

D-1203 



Order ~126628-001 

PROPERTY 

Resistance to soil burial, 
% Change, max. 
Breaking Factor 
Elongation @ Break 
Modulus@ 100% elongation 

SPECIFICATION TEST VALUE 

-5 
-20 
+20 

WALTER F. 

Pass 
Pass 
Pass 

ASTM 
TEST METHOD 

D-3083 

CONTROL MANAGER 

CC: W. YEAGER. P. SAWHNEY, A. ARENA, L. KARPOWICZ, LAB. (2), CUSTOMER SERVICC.:, 
PROJECT NO. 93-272. 



HPG INTERNATIONAL INC. Oakhill Road Crestwoood lndustriaJ Park Mountaintop.PA 18707 
Tel: (717) 474-6741 Fax: (717) 474-0998 

CUSTOMER: Staff Industries HULS ORDER: 127425-001 

THICKNESS: 40 MIL PVC ROLLS TESTED: See attached sheet. 

PRODUCT NO: 0853 

FINISH: E9621 Faille 

TEST REPORT DATE: 04/29/94 

PROPERTY 

Thickness, mils, +/-5% 

Specific Gravity, min. 

Tensile Strength, psi, min. 
(breaking factor lbs./in. 
width, min.) 

Elongation at Break, %, min. 

Modulus ~100% Elongation, 
psi, min. (force @100% 
elongation, lbs./in. width, 
min.) 

Tear Resistance, lbs., 
min. (tear force 
lbs., min.) 

Low Temperature, Deg. F 
Pass 

Dimensional Stability, 
% Change, max. 

Water Extraction, 
% loss, max. 

Volatility, 
% loss, max. 

COLOR NO: 60570 Grey 

PRODUCED WEEK OF: 04/19/94 

SPECIFICATION TEST VALUE 

40.0 39.2 

1.20 1.26 

MD 2300 2885 
TD 2300 2698 

MD 350 524 
TD 350 539 

MD 900 1237 
TD 900 1140 

MD 10.0 12.4 
TD 10.0 13.2 

-20 Pass 

5.0 1.6 

0.35 0 .19 

0.50 O.iJ8 

ASTM 
TEST METHOD 

D-1593 

D- 792 

D- 882 

D- 882 

D- 882 

D-lOQ/1 

D-1790 

D-1204 

D-3083 

D-1203 



Order ~127425-001 

PROPERTY 

Resistance to soil burial, 
% Change, max. 
Breaking Factor 
Elongation@ Break 
Modulus@ 100% elongation 

SPECIFICATION 

-5 
-20 
+20 

TEST VALUE 

Pass 
Pass 
Pass 

ASTf'l 
TEST METHOD 

D-3083 

PARVIN SAWHNEY: PLANT CHEMIS1 

CC: W. YEAGER, P. SAWHNEY. A. ARENA, Y. FRY. LAB (1). CUSTOMER SERVICE. 
PROJECT NO. 94-109. 



Order tt127425-001 

CUSTOMER: Staff Industries HULS ORDER: ~4-001 
-----.._ 

THICKNESS: 40 MIL PVC 

PRODUCT NO: 0853 

FINISH: E9621 Faille 

12-742.S 

COLOR NO: 60570 Grey 

ROLL NUMBERS OF THE ORDER TESTED ARE AS FOLLOWS: 

2, 6, 14, 25 
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BONDED SEAM STRENGTH TEST - PVC 

per ASTH D3083 (NSF Modified) 

Operator name: James Clark 

Sample Identification: 8235201A 
Interface Type: 1011 Series 
Machine Parameters of test: 

Sample Rate (pts/sec): 
Crosshead Speed ( in/min ): 

JOB/RUN NUMBERS ..... J12352/R-1-1 

Staff Industries, Inc. 
240 Chene St. 
Detroit, HI 48207 

10.000 
20.0000 

Instron Corporation 
Series IX Automated Materials Testing System 6.03 
Test Date: 26 Apr 1994 

Sample Type: ASTH 

Humidity ( t ) : 4 7 
Temperature (deg. F): 75 

MATERIAL ............ 40 mil HULS PVC 
SEAM TYPE ........... Machine (Solvent) 
FAB. DATE ........... 4/19/94 
NSF REQUIREMENT ..... 74 lbs/in 

Dimensions: 

Width ( in) 
Thickness (in) 
Spec gauge len (in) 
Grip distance: ( in) 

Out of 5 specimens, 0 excluded. 

Spec. 1 Spec. 2 Spec. 3 Spec. 4 Spec. 5 

1.0000 1.0000 1.0000 1.0000 1.0000 
.04000 .04000 ,04000 .04000 .04000 
5.0000 5.0000 5.0000 5.0000 5.0000 

5.0000 5.0000 5.0000 5.0000 5.0000 

Sample comments: All specimens passed. ·Failures occurred in the material, at seam edge. 

Displcment Load/Width Stress Strain 
at at at at 

Specimen Seam No. Max.Load Max.Load Max.Load Max .Load 
Number (in) (lbs/in) (psi) ( in/in) 

1 14.90 79.75 1994. 2.980 
2 3 13.93 79.00 1975. 2.786 

8 15 .14 76.50 1913. 3.027 
4 11 12 .81 76.50 1913. 2.561 
5 14 14 .19 78.50 1963. 2,839 

Hean: 14 .19 78.05 1951. 2. 839 

Standard 
Deviation: .92 1. 48 37. .184 

Elongation 
at 

Max.Load 
( ~) 

298.0 
278 .6 
302.7 
256 .1 
283.9 

283.9 

18. 4 



PEEL ADHESION TEST - PVC 

· per ASTH 0413 (NSF Modified) 

Operator name: James Clark 

Sample Identification: P235201A 
Interface Type: 1011 Series 
Machine Parameters of test: 

Staff Industries, Inc. 
240 Chene St. 
Detroit, MI 48207 

Sample Rate (pts/sec): 10.000 
Crosshead Speed (in/min ) : 2 .0000 

JOB/RUN NUMBERS ..... J12352/R-1-1 
MATERIAL ............ 40 mil HULS PVC 
SEAM TYPE ........... Machine (Solvent) 
FAB. DATE ........... 4/19/94 
NSF REQUIREMENT ..... 10 lbs/in 

Dimensions: 

lnstron Corporation 
Series IX Automated Materials Testing System 6.03 
Test Date: 26 Apr 1994 

Sample Type: ASTM 

Humidity ( % ): 49 
Temperature (deg. F ): 77 

Spec. 1 Spec. 2 Spec. 3 Spec. 4 Spec. 5 

Width (in) 
Thickness ( in) 
Spec gauge !en (in) 
Grip distance: (in) 

Out of 5 specimens, 0 excluded. 

1 . 0000 1 . 0000 1 . 0000 1 . 0000 1. 0000 
.04000 .04000 .04000 .04000 .04000 
2.0000 2.0000 2.0000 2.0000 2.0000 

2.0000 2.0000 2.0000 2.0000 2.0000 

Sample comments: All five specimens passed. 

Displcment Load/Width Stress 
at at at 

Specimen Seam No. ,~ax .Load Max .Load ,'t3X .Load 
Number ( in) ( I bs/ in) (psi) 

2 3.280 13.25 331. 2 
2 2,936 15.50 387 .5 
3 3.533 14. so 362.5 
4 10 1. %8 18.00 450.0 
5 13 3. 592 14. 25 356.2 

Hean: 3.062 15 .10 377. 5 

Standard 
Deviation: ,664 1.81 45.2 

Avg Load/W Avg Stress 
irom 1.5 fr om 1 . 5 

to 3.5 in. to 3.5 in. 
(lbs/in) (psi) 

12. 46 311. 6 
14 , 53 363.2 
13.20 330.1 
17. 2 5 431 . 2 
13. 4 4 335.9 

14.18 354.4 

1. 87 46.8 



BONDED SEAM STRENGTH TEST - PVC 

per ASTH 03083 (NSF Modified) 

Operator name: James Clark 

Sample Identification: B235202A 
Interface Type: 1011 Series 
Machine Parameters of test: 

Sample Rate (pts/sec): 
Crosshead Speed ( in/min ): 

JOB/RUN NUMBERS ..... J12352/R-2-1 

Staff Industries, Inc. 
240 Chene St. 
Detroit, HI 48207 

10.000 
20.0000 

Instron Corporation 
Series IX Automated Materials Testing System 6.03 
Test Date: 26 Apr 1994 

Sample Type: ASTH 

Humidity ( ~ ): 47 
Temperature (deg. F): 75 

MATERIAL ............ 40 mi I HULS PI/C 
SEAM TYPE ........... Machine (Solvent) 
FAB. DATE ........... 4/22/94 
NSF REQUIREMENT ..... 74 lbs/in 

Dimensions: 

Width (in) 
Thickness (in) 
Spec gauge ten (in) 
Grip distance: (in) 

Out of 5 specimens, 0 excluded. 

Spec. 1 Spec. 2 Spec. 3 Spec. 4 Spec. 5 

1 .0000 1.0000 1.0000 1.0000 1.0000 
.04000 .04000 .04000 .04000 .04000 
5.0000 5.0000 5.0000 5.0000 5.0000 

5.0000 5.0000 5.0000 5.0000 5.0000 

Sample comments: All specimens passed. railures occurred in the material, at seam edge. 

Specimen 
Number 

2 
3 
4 
s 

Mean: 

Standard 
Deviation: 

Seam No. 

2 
s 
9 
12 
13 

Displcment Load/Width Stress 
at 

Max.Load 
(in) 

13.86 
14. 80 
13.56 
14 . 87 
14. 94 

14. 40 

.65 

at 
Max.Load 
(lbs/in) 

80.00 
87 .SO 
83.75 
88.00 
90.75 

86.00 

4 .18 

at 
Max .Load 
(psi) 

2000. 
2188. 
2094. 
2200. 
2269. 

2150. 

105. 

Strain Elongation 
at 

Max .Load 
(in/in) 

2. 772 
2. 960 
2 .712 
2.974 
2.987 

2.881 

.129 

at 
Max .load 

( ~) 

277 .2 
296.0 
271.2 
297.4 
298.7 

288 .1 

12.9 



PEEL ADHESION TEST - PVC 

per ASTM 0413 (NSF Modified) 

Operator name: James Clark 

Sample Identification: P235202A 
Interface Type: 1011 Series 
Machine Parameters of test: 

Staff Industries, Inc. 
240 Chene St. 
Detroit, HI 48207 

Sample Rate (pts/sec): 10.000 
Crosshead Speed ( in/min ): 2.0000 

JOB/RUN NUMBERS ..... J12352/R-2-1 
MATERIAL ............ 40 mil HULS PVC 
SEAM TYPE ........... Machine (Solvent) 
FAB. DATE ........... 4/22/94 
NSF REQUIREMENT ..... 10 lbs/in 

Dimensions: 

Instron Corporation 
Series IX Automated Materials Testing System 6.03 
Test Date: 26 Apr 1994 

Sample Type: ASTM 

Humidity ( % ): 50 
Temperature (deg. F ): 77 

Spec. 1 Spec. 2 Spec. 3 Spec. 4 Spec. 5 

~idth (in) 
Thickness (in) 
Spec gauge len (in) 
Grip distance: (in) 

Out of 5 specimens, 0 excluded. 

1.0000 1.0000 1.0000 1.0000 1.0000 
.04000 .04000 .04000 .04000 .04000 
2.0000 2.0000 2.0000 2.0000 2.0000 

2.0000 2.0000 2.0000 2.0000 2.0000 

Sample comments: All five specimens passed. 

Displcment Load/Width Stress 
at at at 

Specimen Seam No. Max.Load Max .Load Max .Load 
Number (in) (lbs/in) (psi) 

3 1 . 468 15.25 381.2 
2 6 2.711 15.25 381.2 
3 8 2.867 17 .75 443.7 
4 11 3.009 15.50 387 .5 
5 14 3.590 15.25 381.2 

Hean: 2. 729 15.80 395.0 

Standard 
Deviation: .779 1.10 27 .4 

Avg Load/W Avg Stress 
from 1.5 from 1.5 

to 3.5 in. to 3.S in. 
(lbs/in) (psi) 

13 .11 327 .7 
13. 77 344.2 
16.75 418.8 
14 . 87 371. 7 
13.33 333.3 

14. 36 359 .1 

1.50 37 .4 



BONDED SEAM STRENGTH TEST - PVC 

per ASTH 03083 (NSF Modified) 

Operator name: James Clark 

Sample Identification: B235203A 
Interface Type: 1011 Series 
Machine Parameters of test: 

Staff Industries, Inc. 
240 Chene St. 
Detroit, HI 48207 

Sample Rate (pts/sec): 10.000 
Crosshead Speed ( in/min ): 20.0000 

JOB/RUN NUMBERS ..... J12352/R-3-1B 
MATERIAL ............ 40 mil HULS PVC 
SEAM TYPE ........... Machine (Solvent) 
FAB. DATE ........... 4/25/94 
NSF REQUIREMENT ..... 74 lbs/in 

Dimensions: 

Instron Corporation 
Series II Automated Materials Testing System 6.03 
Test Date: 28 Apr 1994· 

Sample Type: ASTM 

Humidity ( ~ ): 35 
Temperature ( deg. F ): 70 

Spec. 1 Spec. 2 Spec. 3 Spec. 4 Spec. 5 

Width (in) 
Thickness (in) 
Spec gauge len ( in) 
Grip distance: (in) 

Out of 5 specimens, 0 excluded. 

1 .0000 1.0000 1 .0000 1.0000 1.0000 
.04000 .04000 .04000 .04000 .04000 
5.0000 5.0000 5.0000 5.0000 5.0000 

5.0000 5.0000 5.0000 5.0000 5.0000 

Sample comments: All specimens passed. Failures occurred in the material, at seam edge. 

Displcment Load/Width Stress Strain 
at at at 3t 

Specimen Seam No. Max.Load Max.Load Max.Load Max.Load 
Number (in) (lbs/in) (psi) (in/in) 

Elongation 
at 

Max .Load 
( t) 

----------------------------------------------------------------------------------
6 13. 91 80 .75 2019. 2.782 278.2 

2 9 12.82 76.25 1906. 2.564 256.4 
3 12 13.99 83.00 2075. 2.798 279 .8 

15 12.64 77. 50 1938. 2 .527 252 .7 
5 18 12.42 81. 50 2038. 2. 483 248.3 

Mean: 13 .15 79.80 1995. 2 .631 263.1 

Standard 
Deviation: .74 2.83 71. .14 8 14. 8 



PEEL ADHESION TEST - PVC 

per ASTM D413 (NSF Modified) 

Operator name: James Clark 

Sample Identification: P235203A 
Interface Type: 1011 Series 
Machine Parameters of test: 

Staff Industries, Inc. 
240 Chene St. 
Detroit, MI 48207 

Sample Rate (pts/sec): 10.000 
Crosshead Speed ( in/min ): 2.0000 

JOB/RUN NUMBERS ..... J12352/R-3~18 
MATERIAL ............ 40 mil HULS PVC 
SEAM TYPE ........... Machine (Solvent) 
FAS. DATE ........... 4/25/94 
NSF REQUIREMENT ..... 10 lbs/in 

Dimensions: 
-

Instron Corporation 
Series IX Automated Materials Testing System 6.03 
Test Date: 28 Apr 1994 

Sample Type: ASTM 

Humidity ( t ): 35 
Temperature (deg. F): 70 

Spec. 1 Spec. 2 Spec. 3 Spec.~4 Spec. 5 

Width (in) 1 .0000 1.0000 1.0000 1.0000 1.0000 
Thickness (in) .04000 .04000 .04000 . O.fOOO .04000 
Spec gauge len ( in) 2.0000 2.0000 2.0000 2.0000 2.0000 
Grip distance: (in) 2.0000 2.0000 2.0000 2 .0000 · 2 .0000 

Out of 5 specimens, 0 excluded. 
Sample co11ments: All five specimens passed. 

Displcment Load/Width Stress 
at 

Max.Load 
(psi) 

Specimen 
Number 

1 
2 
3 
4 
5 

Hean: 

Standard 
Deviation: 

Seam No. 

7 
10 
13 
16 
17 

at at 
Max .Load 

(in) 

1. 7890 
2 .9290 
1 . 6150 
3.5230 

.8773 

2 .1470 

1. 0640 

Max.Load 
( 1 bs/ in) 

15.00 
16.00 
15 .75 
20.00 
17 .75 

16.90 

2.01 

375,0 
400.0 
393.7 
500,0 
443 .7 

422.S 

50.1 

Avg Load/W 
from 1.5 

to 3.5 in. 
(lbs/in) 

13.33 
14 . 7 4 
14.59 
17. 41 
13.27 

14 . 67 

1. 68 

Avg Stress 
from 1.5 

to 3.5 in. 
(psi) 

333.2 
368.6 
364.9 
435.2 
331. 9 

366.7 

41. 9 



k"I KLEINFELDER 

PANEL LAYOUT DRAWING 

PANEL PLACEMENT LOGS 
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GE01\1EMBRANEDELIVERYANDSTORAGELOG 

DATE ROLL# LOT/BATCH LENGTH WIDTH AREA FACTORYOC 
f,-1-?::> j-17...¾7- ( z. s cs,; l,075 ~ 

~-7-,--:J- __)' I 7,, 7:,{~ L -z._.c;:;, 7c:; /§ 975 ~-

K -1- I J ·_ I Z. Yo 1--- 2-/.c~ 7c;- /9, 7.Z.5 .....----

R-?-.-1 II z.. s.6 7,;- / 51; 770 i.,-----· 

R.-;l_ -77 " 2--Lf-6 7> 1131 &,oo v·.,,,.--

F?-:i-1-B ,, 2-·+u ·-/ r-:::-- /6, {)00 
,__,...--

_, 

f<--/-d- // J'S'> [,,.(_, 7, ?,Otl .,,..--

\ 

. ~ ,.. 

J lf/8.25 

MANUFACTURER: SIGNED: 

24-160326-C07/CR23-86L (I 993) 

STORAGE PASS/FAIL 
.(; c. c. f.>v _h.. b+, 

O"'- (\e p 
II p 
I I p 

/1 f 
11 p 
/1 p 

1I p 

k_~ K L E I N F E L D E R 

Copyright 1993 Kleinfelder, Inc. 



' 

Owner: \ ('}, (f, 

PANEL PLACEMENT LOG 
PANEL NUMBER: K-1- We- 17 

S,1-;v1L Location: S:l½-r 

k_"I K L E I N FE L D ER 

6r;,1.,.6 

Project: uo- '°')197')-oJ Temperature: 7t:J- ctfo ,_,F 

Dateffime: 0 L rn l ciLf- Wind: 

Al 8f2:n./-i,J ~ 
I 

6b,,-::;;.,<.,,, ,L-6"5---By: U /JIN 65-- t; 

SUBGRADE CONDITIONS: 

Line and Grade: 

Surface Compactiori: q[} %-- I _,,-2,., ·- ,. / ,.-:.:L- d--<-1./ -e t-.2,~/ E:/4,;:___ K4"'-'-sl'-
/ / 

Protrusions: atf J.;2?vic;., '7". -; &.-iLs ~bh✓ 

Ponded Water: A/oNis;;- Dessication: 

PANEL CONDITIONS: 

Transport Equipment: le.UC.LS _! ;r,.- 8/JX S 0::: {;Jli✓ !~r-:: 
I 

Visual Panel Inspection: l?:)J, _J /~.l cf( :., 

Temporary Loading: 

Temp. Welds/Bonds: "J_t:;'I:) C - ':>cPo P- ~ ~ 
Temperature: l,o- £3'::> ""F 

------~--

Damages: 1\/4 ~-?~ ~¥ 

SEAM DETAILS: 

Seam Nos.: t:~o ( 
---- -~------- -~--~~-~---- ------------·- - --

Seaming Crews: 
·--

Seam Crew Testing: ~RT/-fve£>t- L--10 Nb I .JAS ,,,.;__ /~r N R:JPe'e__ 
7 7J 

Notes: ~,L,JJ $~(..A_ v/ {F,;tJI) ~h,_i,_ f¼v 
-~-~ 

- i;a~ Q.-/~2- ~ £,2--L 
&) 
~ 

,___ ~~ F;?(j 
I -

j) /t?t- t>I R -z - ( /JIA- ~wt-/.._ 
I u 

5-fi,__L,, tN, l i'~v e,,.vi-':Yb 7V rfu,?~ ._,,,..., 
1) I/ 

24--l60326-C07/CR23-85L (1993) 

~ 4 ..t..K (-v A. 

~ . w,'.--~ ,tf 4,--..,_ 

~tv~ w,e,,,,, .. -D-·w.?>Z a '-'--d 

Copyright 1993 Kleinfelder, Inc. 

~ 



k_"'f K l E I N F EL D E R 

PANEL PLACEMENT LOG 
PANEL NUMBER: f?-2; 1 

Owner: \;, 5. B A-w iL-- Location: 

Project: ko-s-v;s--o?:> Temperature: 

Dateffime: 1:;/t ~ 1¥-t - /t>tJv 
I / 

Wind: 

By: 

SUBGRADE CONDITIONS: 

Line and Grade: ________________________ -----1 

. Surface Compaction: 

Ponded Water: ;Iv~ Dessication: ________________ ____, 

PANEL CONDITIONS: 

Transport Equipment: l/tlt,i-5 IL 

Visual Panel Inspection: -=-~---'--='=~-=--,c=__:-____-=--+J.~-.___--I-L------------1 

Temperature: 7'1 -f?e, a, 

Damages: _;./4, v11h~ ~---,£---~~~~--<---~-----------< 

SEAM DETAILS: 

Seam Nos.: F>tJI t<.v--A r> o 7--~-------------~ 

Seaming Crews:_~/1---=Ll~~-"'~Hi~" ~~_$_/_---=(_~;l,,./_,•1-----H-~-------

- /'Jdt- ~Lb{-- {;k,;v) ~ rfc__~&//en_ Seam Crew Testing: 

Notes: 

. 24-160326-C07/CR23-85L (1993) Copyright 1993 Kleinfelder, Inc. 

Lt\. 



k_") KLEINFELDER 

PANEL PLACEMENT LOG 
PANEL NUMBER: R-1- / 

Owner: LJ. S:, /5/tJvtZ 

Project: /;O- ~tJ3~-o3, 

5/2ehf 

Ponded Water: ;(/~ 

Location: 

" Temperature: 7ti -0o ~---------~ 

. I-- L 

SUBGRADE CONDITIONS: 

PANEL CONDITIONS: 

Transport Equipment:_-/v~liJ~IJ.4~__.,.7'~~/1,,.-__ ~~,½L<L..~--~~---H~~-~~__,_if_~~--

Vlsual Panel Inspection: r:, Ju&:_;~ /Qi,t:A1i-~ 
Temporary Loading: _________________ ~ __ _ 

SEAM DETAILS: 

Seaming Crews:_+Af~W~L---------------~------

UW L 

. 24-160326-C07/CR23-85L (I 993) Copyright 1993 Kleinfelder, Inc. 

~ 



k~ KLEINFELDER 

PANEL PLACEMENT LOG 
PANEL NUMBER: R-i--"2--

Owner: L2 · ~- 17+'u- Location: '-1-~ ?~ Fthi,.,.. 81M-r GJ,:; {__, 

0,-,'4-11- '/3, f/1'-':f_o 75-t(? 111 ~!!ft/~ p Project: ~ 'P, VtTc:a,{rVr Temperature: 

Datemme: ~ /iii 1~ /11,,~ Wind: 

By: 6,~t~/4.f lii,,..,'"f~ 'i~~ t ,. . --n L-6~ 

SUBGRADE CONDITIONS: 

Line and Grade: 

Surface Compaction: '?'t> "/4 ~i,tu t;<'.-y-~,(_ ~~I- v~J 
Protrusions: a/( cfi/n,.4 ~,._,{ v11v~ v.(~vv) --

Ponded Water: w1vd-- Dessication: II /ir 
I 

PANEL CONDITIONS: 

Transport Equipment: 1vvclu{ ' b,fx<-S ~ ~((~ ( n. 

f<.~/JM 
0 

f'f,..., 1/ Visual Panel Inspection: -~ tPlv t't;v.-., 

Temporary Loading: 

Temp. Welds/Bonds: 7~0' - Ci p-0 I/ /"r 
~/~ -~ 

,, 
Tern per a tu re: 

~ 

Damages: I}; vf~~s J~d 
--

SEAM DETAILS: 

Seam Nos.: r?11-; I F5o <-/ 

Seaming Crews: NlJL-
-~~ 

Seam Crew Testing: /Jh/L- -------

ct p~~ 'i 
07 Rr;1,.,1 u~ f Vt? h V SI";~-"'-;)-= -~ Notes: &~1 ~p--fiL ' 

r''-- ~·'--'-vL.. I~ ~~ ~ ~ r~"'s c.o~_ ~..JI 

' ¼ Q-l-1 CA-M r~Ott (11'.,~ ~+ W-,ck.__ f<Lz-3. <L 

24-160326-C07/CR23~5L (1993) Copyright 1993 Kleinfelder, Inc. 

11). 



k_"'fl_ K L E I N F E L D E R 

PANEL PLACEMENT LOG 
PANEL NUMBER: {2.-Z--> 

Owner: u.~. 5?11vAL Location: 3 tr:> ~ furn lA)~>--

Project: (/c, - S-t::r~S-_.. o :!- Temperature: ~c>~ 

DatetTime: s-1t8L1'i Wind: /p-1.< 

__ Aft)_v ~ ' 
By: L)~~~ 

SUBGRADE CONDITIONS: 

Line and Grade: 

Surface Compaction: '7tJ~ ~rl-A-£-~ ~V"uM4 J ~ 
/ 

Protrusions: &<- /4 /;,,--/s tf /k?-U-- /IJS--nt~ 

Ponded Water:;../~~ Dessication: 

PANEL CONDITIONS: 

Transport Equipment: "li,,v t-~ )t._ /..._K.,c!,$.- ~ f:>t:.I(~~ 
/2-S>vtflt>- ~1(\,7 

I 

Visual Panel Inspection: --
Temporary Loading: 

-~ 

Temp. Welds/Bonds: Xo 0 -s-tS'o ff .1"0.A.-- ~ 
I 

Temperature: !3o~F 

Damages: Alo ~;-~ d~,,_,~.L_ 

SEAM DETAILS: 
\ 

Seam Nos.: r-~oq. f;P<;oS-

Seaming Crews: NP r kw<--'2 C {A 'i-._ '7 $ 

Seam Crew Testing: N'W'L /~IV~~ 
7 

Notes: ~1 bt? tid$ R ... 7-_z_ 
I 

IL-~-3 ·, Gos-?. _,, 
-~rl~ R-;?.-3 13.' R-3-1- 5. • 

- 24-160326-C07/CR23--85L (1993) Copyright 1993 Kleinfelder, Inc. 

ffi 



k_~ K LE I N F EL D E R 

PANEL PLACEMENT LOG 
PANELNUMBER: R-3-J-'1!" 

Owner: U,>, ~ Location: 

Project: 

By: 

4 {po-S-t>"~C--o~ 

~11e /1{ 1~~ 
~ 

Temperature: 

Wind: /t?- L ~:___JL,-£.~~~=-------J 

C-1 rfl,~> {. /..I w {_,. 

SUBGRADE CONDITIONS: 

Line and Grade: ________________________ -------1 

/ 

Ponded Water: #~ Dessication: -------------------1 

PANEL CONDITIONS: 

Trans port Equipmen t:_-----<.....-J._Ll::_____:_?'-4~'----____.!,_l_:_t-...=--------"'~_::_~__:__.K_t2_.5 __ -=:.~_h-~--F---"---'--,J,--------1 

Visual Panel Inspection: R..5w 4Af - (!? 

Temporary Loading: _______________________ -------l 

Temp. Welds/Bonds: 7St:J " - ~;,,, r¥ hr 
Temperature: t,t:' - 8" 6~P 

SEAM DETAILS: 

Seaming Crews:_--=--M_W_L _____________________ ----1 

6, R.-3-/-B '. 

_' 24--I60326--C07/CR23--85L (1993) Copyright 1993 Kleinfelder, Inc. 

IJ)\ 



k_~ KLEINFELDER 

PANEL PLACEMENT LOG 
PANEL NUMBER: I<-/- -z_. 

Owner: V-~~ Location: tJu, 
Project: uo -S-o:,s--t:13 Temperature: 

c;/;t_ /1l/ Wind: 

By: ~ 

SUBGRADE CONDITIONS: 

' 
Protrusions:_-1'-fr/~(___..~~~~,...~s-=-IJ--LC==~-'~~=· .::..__::._,.,,~'--=---'=-------------1 

Ponded Water: /vp 1,.,.£3- Dessication: ----------------------1 

PANEL CONDITIONS: 

Transport Equipment: 

Visual Panel Inspection: 

~cl..,s /0 bi,~s '1ft J24-ff-

£'p],J ~ ~di 

SEAM DETAilS: 

Seam Nos.: r::''f>o? 

: 24--160326-C07/CR23-&5L (1993) Copyright 1993 Kleinfelder, Inc. 

~ 



KLEINFELDER 

BONDED SEAM STRENGTH TEST RESULTS 



~ 
9555 CH[S.~[AI([ DRIVL SUITT 101 
~ DIEGO, CA:.JrORN'-" ~212:I 

Project l\1 om e: ---=j~=u:...:..=_=-..:....:....:...:..::..:_~ 
Locotion: · ~ ;;,,J., 

"" Project t\Jumber: b0-5o3'f-
Dote: · h17 I,/ /'J? 4-

B~ ~~~ ~./-1., -s~ 74 16f~ 
;3-J,./J,,i_e."-,..4i,ur-~ /D/,61/~ 
rTfJ- F~ -.::k"-'1 &.u,..,k.. 

BONDED SEAM STRENGTH TEST RESULTS 
TABLE I 

SEMI. ID THICKNESS 
BONDED SEAi/. SEAi/. PEEL 

STRENGTH (SHEAR) ADHESIOI\' 

SAMPLE SEAi/. TOP BOTTOM LOAD LOAD 

\ 

BREAK 
NO. NO. (MIL) (MIL) (PPI) (PPI) TYPE 

F'S-!J/ I A-/,? 4tJ,& -101· ~ ;/2~ 

AVERAGE 

HIGH I 
LOW I I 

NOTES: q.t.o~Mv,/!G(k.(, ~Ja-f.. f f t)3/~j '! J.d;d ~l~ ~ 
j:,a<1/u,u ou-wud1. ~ ·1 

TABLE II 

SE.AM ID THICKNESS 
BONDED S[Ahl. SEAi/. PEEL 

STRENGTH (SH::::AR) ADH[SIOI\' 

SAI/.PL~ 

I 
SE.AM TOP 

I 
BOTTOIJ, LOAD LOAD 

I 
BREAK 

NO. NO. (II.IL) (MIL) (PPI) (PPI) TYPE 

F5-tJ I I J -4-(), 13 I .+J5 I /0 FT/3 

I 
... -

,- I 
I 

AVERAGE I I 
HIGH I I 
LOW I I 

NOTES: 



SEAi/. ID 

SAMPLE 
NO. 

r:s-1>2 

AVERAGE 

HIGH 

LOW 

BONDED SEAM STRENGTH TEST RESULTS 

TABLE I 

THICKNESS 
BONDED SEAi/, SEAi/. PEEL 

STRENGTH (SHEAR) ADHESION 

SEAM TOP BOTTOM LOAD LOAD I BREAK 

NO. (MIL) {MIL) (PPI) (PPI) TYPE 

2 4-lJ.2- 4-t.!) /P9 ;01-ua~ 

I 
I I 

NOTES: ~,d/4_ j7f -:;' t16f~?} $ ~7 ~r/~ r I) u'/~ t,c.~ 

.d~ ~/r./ .,;.. ::i~ ~~i ~-rl,Vv7 ~ /UJ~-
v 

TABLE II 

SEAM ID THICKNESS 
BONDED SEAi/. SEAi/. PC:EL 

STRENGTH (SH::AR) ADHESION 

SA!J,PLE 

I 
SEAM TOP 

I 
BOTTOI/. LOAD LOAD 

I 
BREAK 

NO. NO. (hi.IL) (MIL) (PPI) (PPI) TYPE 

;-S-02- I I ./-J, /) 11011 II FT/3 

I 
-----

I 
I 

AVERAGE I \ 

HIGH I I 
LOW I I 

NOTES: 



\ 

\ 

~ 

9555 CH[S.-'J'[AI([ DR!Vl:. SUITT l 01 
SAN Dl[CO, CA:JrORNi.<- 9212.:l 

Pro j e c \ l>J o !: f 11-1 ,!c:,., J B,J:ii, '-7° 
Locotion: · ~o AR. tv(},<)L ~ 
Project I\Jumber: {e0~50351;b.3 
Dote: IY17} /, <1/ I~ '34-

BONDED SEAM STRENGTH TEST RESULTS 
TABLE I 

SEAM ID THICKNESS 
BONDED SEAi/, SEAM PEEL 

STRENGTH (SHEAR) ADHESION 

SAMPLE SEAM TOP BOTTOM LOAD LOAD BREAK 

NO. NO. (MIL) {MIL) (PPI) (PPI) TYPE 

FS-03 3 .41,_5 4a9 -78 ~&aJ; 

AVERAGE 

HIGH I 
LOW I I 

NOTES: ¾-;iZ;"__, '7/ -,// t?r~7 ,--&.J,7 71--.:c ~ ta,·/~ 
~?~<Z,,J. 

TABLE II 

SE.AM ID THICKNESS 
BONDED SEAM SEAM PEEL 

STRENGTH ( SHE.AR) ADHESION 

SAl✓.PLE 

I 
SEAM TOP I BOTTOM LOAD LOAD 

\ 

BREAK 

NO. NO. {1✓.IL) ( l✓.IL) (PPI) (PPI) TYPE 

rS-63 I -3 4/ 2 l4t?.3 J.l- FT8 

I 
. 

I 
I 

AVERAGE I 
HIGH I \ 

LOW I \ 

NOTES: 



~ 
9555 CK[S.~[).l(c DRIY[_, SUITT 10\ 

SAN DIEGO, CA:JrORN<'- P2 \23 

Project l\'ome: Jfi1-t& ~ /5~yv 
Locclion: · ~k~ tu,,.,i.l~ 
Project I\Jumbe;tr: -5!)35 03 
Dote: 2IJ~ Lq. I 9vJtr= 7 

BONDED SEAM STRENGTH TEST RESULTS 

TABLE I 

SEAM ID 1HICKNESS 
BONDED SEAhl. SEAM PEEL 

S1RENG1H (SHEAR) ADHESIOl\1 

SAMPLE SEAM 10P BOTTOM LOAD LOAD 

\ 

BREAK 

NO. NO. (Mil) (MIL) (PP\) (PP\) lYPE 

PS-D4- 4- #,';} 119 'fj ;Vo/.u.J:-

AVERAGE 

HIGH I 
LOW I I 

NOTES: t¼n/a~ ,~·-~#~fl j ~c:7r/~ ~r/~ &c- AA~ 

TABLE II 

SEAM ID THICKNESS 
BONDED SEAM SEAf✓. PC::El 

STRENG1H (SHEAR) ADHESIOI\' 

SAMPLE 

I 
SEAM TOP 

\ 

BOTTOf✓. LOAD LOAD 

\ 

BREAK 

NO. ND. (MIL) ( 1/,IL) (PP\) (PP\) lYPE 

r::s-1)4 I 4- 4tJ,tJ I 79. 7 13 rT!3 

I 
--

I 
I 

AVC::RAGE I I 
HIGH I I 
LOW I I 

NOTES: 



~ 
9555 CK[SAP[AI(~ DR!VL SUITT 10\ 

SAN DIEGO, C.A:.JrORN"- 11212) 

BONDED SEAM STRENGTH TEST RESULTS 

TABLE I 

SEAM ID THICKNESS 
BONDED SEAM SEAM PEEL 

STRENGTH (SHEAR) ADHESION 

SAMPLE SEAM 10P BOTTOM LOAD LOAD I BREAK 
NO. NO. (MIL) (MIL) (PPI) (PPI) 1YPE 

~S-D5 5 ;-fl P 4/. j 84- ;¼ )ua;/:. 

I 
AVERAGE 

HIGH I 
LOW I \ 

NOTES:~~ ·'j, ·.fl tJ~~? j~j ~~;o~ ~tf~/a-u ~~6 ~, 

TABLE II 

SEAM ID THICKNESS 
BONDED SEAi/, SEAM PC::EL 

STRENGTH (SHEAR) ADHESIOt\' 

SAI/.PL:: 

I 
SE:AM TOP I BOTTO!✓• LOAD LOAD 

I 
BREAK 

NO. NO. (MIL) (MIL) (PPI) (PPI) 1YPE 

;:::s-.tJ5 I 5 A/), 'j \ 4-tJ.S I /;? FT/3 

---

I 
I 

AVC::RAGC:: I 
HIGH I \ 

LOW I I 
h'OTES: 

,_/ 



.IN&..,____ 
S'555 CK[SAP[AI([ ORIVL. SUITT 10\ 

SAi-< DIEGO, CA:..JrORNV.. S'212) 

Project Nome:< sf°:"'~ J B~~ 
Locotion: · 0fD~ J Wo-oL~ 
Project Number: («2---So3S-3 

Dote: . l'Y\91 1 '? 1 I 5 5 4==: 

BONDED SEAM STRENGTH TEST RESULTS 
TABLE I 

SEAi/. ID THICKNESS 
BONDED SEAM SEAi/. PEEL 

STRENGTH (SHEAR) ADHESION 

SAMPLE SEAi/. TOP BOTTOM LOAD LOAD BREAK 

NO. NO. (MIL) (MIL) (PPI) (PPI) TYPE 

R:S-o I p~ \ 4-()~5 4J,/) gt7· /40 /J~~ v 

R-/-3 

AVERAGE 

HIGH I 
LOW I I 

NOTES:.t'k?.,Z-~ '7' . _// ~tU.-7 / ~'P --7~?~ ~ r~~ oc.c.v,,,L 

1ABLE II 

SEAM ID THICKNESS 
BOND:::D SEAi/. SEAi/. PEEL 

STRENGTH (SHEAR) ADHESION 

SAf✓.PL:': 

I 
SE:AM TOP I BOTTO)..!, LOAD LOAD 

I 
BREAK 

NO. NO. (1/.IL) ( 1/.IL) (PPI) (PPI) TYPE 

;:::-cs -t> 1 IJJ;J I 1'.t 51 /4, I I ~ /3 rT/3' 

I 
. . . 

I 
I 

AVC::RAGE I l 
HIGH I I 
LOW l I 

NOTES: 

✓. 



~ 
9555 CH[SA.P[.AK[ ORM., SUITT 10\ 
~ Dl[CO, CA: .. JrDRN"- n12) 

Pro j e c 1 /,Jome ~ ~ ...,.,fl B..tbvt"-"-f 
Loccl,on: · Sf'J _ _i:-<-~ 00alv ~ 
Project I\Jumber: k>O-50315--0 

Dote: -rYJ~ l~/ J '3~4:: 

BONDED SEAM STRENGTH TEST RESULTS 
TABLE I 

SEAi/. ID THICKNESS 
BONDED SEAi/, S[AII. PEEL 

STRENGTH (SHEAR) ADHESIOI\' 

SAMPLE SEAM TOP BOTTOII. LOAD LOAD 

I 
BREAK 

NO. NO. (MIL) (MIL) (PP!) (PPI) TYPE 

FC«s-02 1----'d~~ 4-;l.t 4-/.3 11-' ;¼ ~fa 

!?~2-1 

AVERAGE 

HIGH I 
LOW I I 

NOTES:~~ rf (!rd-4; /~:; -7~ ~ ;r:ltM-e (!JC c_jft, 

TABLE II 

SEAM ID THICKNESS 
BONDED SEAM SEAi/. PE:EL 

STRENGTH ( SHEAR) ADHESIOt\' 

SAMPLE 

I 
SE.AM TOP 

I 
BOTTOM LOAD LOAD 

\ 

BREAK 
NO. NO. (MIL) (MIL) (PPI) (PPI) TYPE 

RS ---e>Z. l4~2--- 4--;?.. I 14/.£ I /D ,FT,8 

I 
.. .. 

I 
I 

AVLRAGE: I I 
HIGH I I 
LOW I I 

NOTES: 

1-t 



I 

\ 

~ 

11555 CK[S...P[Al(c DRIV[, sum: 101 
SAJ-i Dl[CO, CA: .. JrORN"'- 9212) 

Project l✓ ome: ~k J ~~ 
Locotion: · Spo@~ I WCPcJk...;.31~ 
Project t\Jumber: laQ-5035--03 

Dote: -wl~ \") I 1'1 "4-

BONDED SEAM STRENGTH TEST RESULTS 
TABLE I 

SEAi✓. ID THICKNESS 
BONDED S[AI✓. S[AI✓. PEEL 

STRENGTH (SHEAR) ADHESION 

SAMPLE S[AI✓. TOP BOTTOM LOAD LOAD 

I 
BREAK 

NO. ND. (MIL) (Mil) (PPI) (PPI) TYPE 

Fts-03 ycJ. 3 4£?. {) -:jtj ,'3 ~1 /Vo /-u'{,t 
Ii~/-/ 

AVERAGE 

HIGH I 
LOW I I 

NOTES ~.-4,.:. ,7-~" dy~7 J M27 -;Jo/--r Y,,,, Jf ,.,;/,.,, C?et!t 

TABLE II 

S[AM ID THICKNESS 
BONDED SEAi✓. SEAM PC:EL 

STRENGTH (SH~R) ADHESION 

SAMPL:: 

I 
SEAM TOP 

I 
BOTTOf./, LOAD LOAD 

I 
BREAK 

NO. NO. (MIL) ( MIL) (PPI) (PPI) TYPE 

PCS ---03 ,~',u}3 1-~.1 I ~- 1 I I 2-- ;:::-r I} 

.. .. .. 

'" 

AVC:RAGE \ 

HIGH I I 
LOW I I 

NOTES: 

~ 



~ 

11555 CK[S.~[AI([ DRIVL SUITT 101 
SAfi DIEGO, CA:JrORN"- P2123 

Project I✓ o me : --«+---''-=____..!'..---=-...:.._.I<:'.'._~ 

Loco t ion : _. --''5=-l.;:-.::...i_=-:...+-~=-==-=...!.----A,-:....::..:....;.. 

V Project Number: loo-So 3'5 --- :3 

\ 

\ 
' 

Dote: 'YY10½J-l'-3 1 1°204: 

BONDED SEAM STRENGTH TEST RESULTS 
TABLE I 

SEAM ID THICKNESS 
BONDED SEAM SEAi/, PEEL 

STRENGTH (SHEAR) ADHESIOt--1 

SAMPLE SEAM TOP BOTTOM LOAD LOAD BREAK 

NO. ND. (MIL) {MIL) (PPI) (PPI) TYPE. 

FZS-·04 ~nJ.4 ?;?I, 7 ~iJ./ -J:5 /0 k"'/:. 

/f~2--2-

AVERAGE 

HIGH 

LOW I 
NDTES:£'/71dl~ ✓'-y--_JJ ay~71 Uef,7 ri~ ~ t5~-~ 0<!.C 

TABLE II 

SEAM ID THICKNESS 
BONDED SE.AM SEAM PEEL 

STRENGTH (SHEAR) ADHESION 

SAf./.PL!:: 

I 
SEAM TOP 

I 
BOTTOM LOAD LOAD 

I 
BREAK 

ND. ND. {f.l.lL) (MIL) (PP!) (PP!) TYPE 

FCS-o4 !PuJ4 39.11 ~g 14- rT8 

I 
- --

... 
I -

I 
AVC:RAGC: I I 

HIGH I I 
LOW I I 

NOTES: 

'A• -- ' 



~ 
9555 CH[SAP[.AI(~ DRIV[, SUITT 101 

SA>- DIEGO, CA;JFORN"- P212) 

Project l✓ ome: .SpM4 ~ BVQC0CU-f 
Locc\ion: · S pt>/@"'- tAJa:afu~".l 
Project I\Jumber: ltb-'SoBS=i 
Dote: rYl~ l ~ l l °I °l 4-

BONDED SEAM STRENGTH TEST RESULTS 
TABLE I 

SEAi/. ID THICKNESS 
BONDED SEAi/, SEAi/. PEEL 

STRENGTH (SHEAR) ADHESION 

SAMPLE SEAi/. TOP BOTTOM LOAD LOAD 

I 
BREAK 

NO. NO. (MIL) (MIL) (PPI) (PPI) TYPE 

R5-os P~i,.JJs 40. I 4IJ.1 70 Alo ;J,ua;J:. 

l?-2-3 

I 
AVERAGE 

HIGH I 
LOW I I 

NOTES:~cfaZ~.~ -::// o/~4? j T4ch7 yv;a~ tr t54A'l~ {)C.C, 

TABLE II 

SEAM ID THICKNESS 
BONDED SEAM SEAi/. PC:EL 

STRENGTH (SH:=::AR) ADHESION 

SAf✓.PL[ 

I 
SE.AM TOP 

I 
BOTTOM LOAD LOW 

I 
BREAK 

NO. NO. (f✓.IL) (MIL) (PPI) (PPI) TYPE 

FCS-oslPo.~5 J9.9 l~.4-1 13 r'Tl3 

I 
I 

AVt:RAGE I 
HIGH I I 
LOW I I 

NOTES: 

,, 
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APPLIED 
ULTRASONICS 
INCORPORATED 

CALIBRATION CERTIFICATE 

This is to certify that Tensile Check System Model 
TCS-03, Serial# 9327 has been calibrated to means 
traceable to the National Bureau of Standards. 

Edward G. Obeda 
APPLIED ULTRASONICS, INC. 
Date 23 March 1993 

A 



k~ KLEINFELDER 

INSTALLER'S WARRANTY 



NORTHWEST LININGS 6 
GEOTEXTILE PRODUCTS, Inc. 
20017 89th AVE. SOUTH 
KENT, WA 98031 
206-872-0244 
FAX 206-872-0245 

Kleinfelder, Inc. 
15050 SW Koll Parkway,# L 
Beaverton, Oregon 97006 

Attention: Scott Wallace 

June 17, 1994 

Subject: Warranty for Sparks & Buttercup Landfill Project 

Dear Steve, 

Enclosed please find Northwest Linings Limited Installation Warranty for the above 
mentioned project. 

The Manufacturers Warranty Application has been forwarded to Staff Industries for 
processing and will be forwarded to your attention as soon as it is complete. 

If you have any further questions regarding this matter please contact me at your 
convemence. 

Sincerely, 

/ / ~~•; / •d( o/ ~ - .• / , - ·1 · --:Jj_;) )C )L G ' , , l l 1j . C / 

Bonnie Knight 
Project Secretary 

Enclosure 

/blk 



NORTHWEST LININGS & GEOTEXTILE PRODUCTS, INC. 
LIMITED INSTALLATION WARRANTY 

~ US NATIONAL BANK OF OREGON 

Owner: US NATIONAL BANK OF OREGON 

Project: SPARKS & BUTTERCUP LANDFILL 

TypeofMarerial: 40 Mil PVC S.F. of Material: 110,825 S. F. 

Effective Date: May 20, 1994 

NORTHWEST LININGS &_ GEOTEXTILE PRODUCTS. INC., (Northwest Linings) hereby warranty to Purchas<::r, subject to the 
terms and conditions contained. herein, and not withstanding anything to the contrary in arry applicable or relaterl contracts, as 
follows: 

The fabricariCTi of all fidd seams and peoettarions made by Northwest Linings shall be free of ~ shall withstand the 
effects of normal weathcr- cooditions and normal wear and. tear. for a period of __l__ year (s) based on a pro-rata fomrula as 
defined herein. Weather which shall not be coosidero:i norm.al, for purposes of this Limited Installation W arra:nty, shall be that 
which is customarily coosidered to be in the nature of an act of God, casualty or catastrophe, iochu:ling, but not limited to, 

earthquake, flood,. piercing hai4 tornado oc fire. 

This Limited Installation W ammty 1S r:xpress1y conditioned upon normal use and service of the materials supplied by Northwest 
Linings fer the purpose and in the IIll!IJila" for which said matt:iials are designed and manufactored. Normal use and savice shall 
cxcl~ by way of example and noc limit3rioo. exposure of the- dclivc:red. rrnl1Cria!s to harmful ch::micals or solid falling objects; 
abuse by machinay, equipmart,, people, insects or animals~ excessive pressures or stresses arr the delivcroi matc:rials dming and/oc 
after: instaliation; failure- to properly~ the-soil base underlying-the-delivcrcd materials; in· a pro-coosolid.at basis-with due. 
coosidc::ratioo: for the water table and water- content of said soil base. Deviation from- any aforesaid miditioos. shall void this 
Limited Installarion W arra.nty. 

By issuance of this Installation_ Warranty Northwest Linings assumes no responsibility whatsoever for and cannot be held liable rn 
any way .fir any claim, demand, loss, damage ex: injnry arising frr.m, resulting from ar coanected with any engi:netring cha.racteristi.c 
CJ{" ~ ,It 

Arry liability incmred. by Noohwcst Ll.n:ing3' puxsaant to this-Li:mi.toi Inst.a1Iaricn Warranty shall be and is hereby limited to repair 
of the- specific area of the lino:- fumd to be defective and within the scope of this Installation Warranty. In no event shall Northwest 
Linings.' liability for repair exceed. the value of said area pursuant to a pro-rata formula whereby the value of the area decreases 
framtheinitial valueofthe area by ten paa:m.(10%) per year. 

Any claims of defective workmanship lil1rler this Limited Installarion W arraoty nrust be made to Northwest Linings by Purch.aser 
within thirty (30) days after the alleged defect in workmanship was noticed or should have been notirei. Any claim of alleged 
defective ~lrip not received by Nocthwest Linings within said thirty (30) day period shall be d=ned to have been wai:ved 
by Purchaser. 

The previoosly rnentionoi warranties are granted to Purchasa in lieu of any otha- warranties, ~ or implied, including, hut not 
l.imi:ted. tor warranties of roo:chantability of fitness for a particular purpose. This Limitexi Installaticn Warranty and. the r=edies 
set forth. herein are exclusive remedies available to Purchaser in the event the delivered:. m.atcrial.s and/or instailatioo. are cl.aimed or 
found to be defective. Neither Northwest Linings, nor its agents, officers, directors., s.hardloldas, suo:esso:s and assigns shall be 
liable for any spxial, direct, indirect or consequ.enrial. damages, losses or injuries (including, without limitation, lost profits) 
resulting from or =ised by the delivered materials. or any defect, failure or malfunction thereof. of the installation by Northwest 
Linings. 

TEXTILE PRODUCTS, INC. 

Dated: June 16, 1994 



Work Element: 

ACCEPTANCE REPORT 
SPARKS AND BUTTERCUP LANDFILL 

SPOKANE, WASHINGTON 

Vegetative Layer 

Date: June 1, 1994 

CQA Monitor: Jim Sprott, Kleinfelder~ 

KLEIN FE 

Vegetative layer soils overlying the geomembrane liner were placed in accordance with project 
plans and specifications. Approximate thicknesses based on grade stake markers is 1.5 feet 
over the landfill surface and 2.0 to 3.5 feet over slopes on the north, east, and west sides. 
Field measurements and survey data indicate 8500 cubic yards of material was placed over the 
geomembrane liner to meet finish grade specifications. Field desity tests indicate that 
vegetative layer soils were compacted to an average of 89.5% of their maximum dry density, 
thereby meeting the compaction criteria for vegetative layer soils (85 % of maximum dry 
density) set forth in the project plans and specifications. Approval was issued for placement of 
the vegetative layer by the CQA Monitor on June I, 1994. 
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0 5 1 0 1 5 20 25 30 35 40 45 
WATER CONTENT (PERCENT) 

PROJECT NAME: SPARKS - BUTTERCUP LANDFILL 
PROJECT NUMBER: S0318-0120 
DATE: May 13, 1994 
SAMPLE LOCATION: Unknown 
SAMPLE DESCRIPTION: Brn Silty SAND w/ Trace Gravel 
TEST METHOD: ASTM D-1557 
MOISTURE CONTENT: 9.5% 
DRY DENSITY: 129 .0 PCF 
REFERENCE NO: 

PROCTOR TEST RESULTS 

HCI ~ Howard Consultants, Inc. 
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GRAIN SIZE (INCHES) 

PROJECT NAME: Sparks-Buttercup Landfill 
PROJECT NUMBER: S0318-0120 
DATE: May 13, 1994 
SAMPLE LOCATION: Unknown 
SAMPLE DESCRIPTION: Brown Silty SAND with Trace Gravel 
PERCENT PASSING ~4: 98.5% 
PERCENT PASSING 200: 18.3% 
TEST METHOD: AS M D-422 D-1140 
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HCI ~ Howard Consultants, Inc. 
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0 5 1 0 1 5 20 25 30 35 40 45 
WATER CONTENT (PERCENT) 

PROJECT NAME: SPARKS - BUTTERCUP LANDFILL 
PROJECT NUMBER: S0318-0120 
DATE: May 27, 1994 
SAMPLE LOCATION: Unknown 
SAMPLE DESCRIPTION: Medium Brown Silty SAND with Gravel 
TEST METHOD: ASTM D-1557 
MOISTURE CONTENT: 9.2sg 
DRY DENSITY: 130.0 PCF 
REFERENCE NO: 

PROCTOR TEST RESULTS 

HCI ~ Howard Consultants, Inc. 
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PROJECT NAME: SPARKS - BUTTERCUP 
PROJECT NUMBER: S0318-0120 
DATE: May 25, 1994 
SAMPLE LOCATION: Unknown 
SAMPLE DESCRIPTION: Medium Brown Silty SAND with Gravel 
PERCENT PASSING ~4: 97 .5% 
PERCENT PASSING 200: 16.3~ 
TEST METHOD: AS M D-422 D-1140 
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Work Element: 

ACCEPTANCE REPORT 
SPARKS AND BUTTERCUP LANDFILL 

SPOKANE, WASHINGTON 

Drainage Structures 

Date: June 3, 1994. 

CQA Officer: Scott Wallace, Kleinfelder kJJ 

KLEINFEL 

Shotcrete drainage channels were installed by Champion Concrete Pumping in 'accordance with 
project plans and specifications on June 3, 1994. Drainage structure installation was 
tentatively approved on June 3, 1994, contingent upon receipt of satisfactory compressive 
strength testing documentation on cores taken from a test panel. 28 day minimum compressive 
strength tests for the shotcrete used to construct the drainage channels exceeded the project 
specification of 3000 psi. Laboratory results are included for reference following this 
acceptance report. 
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APPLICATION FOR AUTHORIZATION TO USE 

INDEPENDENT REMEDIAL ACTION REPORT 
SPARKS AND BUTTERCUP SUBDIVISION 

SPOKANE, WASHINGTON 

KLEINFELDER PROJECT NUMBER 60-5035-03 

JULY 25, 1994 

TO: Kleinfelder, Inc. 
15050 S.W. Koll Parkway, Suite L 
Beaverton, Oregon 97006 

FROM: 

Gentlemen: 

k,i KLEINFELDER 

Applicant ______________ hereby applies for permission to: 
[State here the use(s) contemplated] 

for the purpose(s) of: 
[State here why you wish to do what is contemplated as set forth above] 

Applicant understands and agrees that INDEPENDENT REMEDIAL ACTION REPORT, 
SPARKS AND BUTTERCUP SUBDIVISON, SPOKANE, WASHINGTON is a 
copyrighted document, and that Kleinfelder, Inc. is the copyright owner and that unauthorized 
use or copying of said document is strictly prohibited without the express written permission of 
Kleinfelder, Inc. Applicant understands that Kleinfelder, Inc. may withhold such permission 
at its sole discretion, or grant such permission upon such terms and conditions as it deems 
acceptable, such as the payment of a re-use fee. 

Dated: 
Applicant 

by ___________ _ 

Copyright 1994 Kleinfelder, Inc. 


