E - (b9
Aaine

T4 DOAB



i

-

E-1669
BLAINE
-1

i

24100218

Qﬂ Golder Associates Inc.
L

CONSULTING ENGINEERS o
7 o
PROPERTY oF -
DEoAL F ETATE o WAEHTNGTON
TMENT Op ECOLOGY LIBRARY

i

i
L

INSTALLATION AND PUMP-TESTING OF TEST WELLS
AND RECOMMENDATIONS FOR FURTHER GROUND
WATER EXPLORATION

BLAINE GROUND WATER MANAGEMENT AREA
DRAFT

Prepared for the
City of Blaine, Washington

Funded In Part by the
Washington State Department of Ecology
Through the Centennial Clean Water Fund

By
Golder Associates Inc.

November 16, 1990 903-1060.303

GOLDER ASSOCIATES INGC. « 4104 - 148T+¢ AVENUE N.E., REDMOND (SEATTLE). WASHINGTON, U.5.A. 98052 « TEL. {206) B33-0777 » FACSIMILE {206) 882-5498 » TELEX 5106002944 -

QFFICES IN UNITED STATES » CANADA s UNITED KINGDOM » SWEDEN = AUSTRALIA



---G-‘-_-r---—-

November 16, 1990

?(f-‘/ ooZ/l g

i : 903-1060.303

TABLE OF CONTENTS
1. INTRODUCTION

2. FIELD WORK

21 Drilling and Well Installation
21.1 Test Well GWMP-1
2.1.2 Test Well GWMP-2
2.1.3 Test Well GWMP-3

2.2 Pump Tests

2.2.1 Test Well GWMP-1
2.2.2 Test Well GWMP-2
2.2.3 Test Well GWMP-3

2.3 Water Quality Sampling
3.  RESULTS

3.1 Geology
3.1.1 Overview

ions

2-1  Site Location
3-1 Pump-test Analysis: GWMP-2
32 Pump-test Analysis: GWMP-3

[ %]

b b b W W NN

o

[ RRY-R- . R RN B B« R~ (Y=

D RECOMMENDATIONS 11

LIST OF APPENDICES
APPENDIX A Well Logs
APPENDIX B Pump Test Data
APPENDIX C  Water Quality Data
‘Golder Assoclates



November 16, 1990 1 903-1060.303

1. INTRODUCTION

This report summarizes the test well drilling and pump testing work completed to date, as
part of the Blaine Ground Water Management Program (GWMP), ang

recommendations to further explore for additional sources of gro
Blaine Ground Water Management Area (GWMA). The work ¢
carried out as part of the Data Collection and Analysis Plan (T&
Water Management Program. The overall purpose of the data collecti
better understand the hydrogeology and availability of ggound water in

this report was
Blaine Ground
gram is to

The work outlined in the DCAP, includes the follo
. Drilling and completion of three test

. Test-pumping of each test well, and analysis‘gf
hydraulic characteristics of the water-bearing

. Collection and analysis of

. Collection and analysis of gr
the GWMA

draining?’ 4 atershed;

. Measuremern
Watershed.

t yet been installed in the Boundary Uplands region, .and regional
ty sampling has yet to be conducted.

gaging statior
ground water

&

This report presents an interim evaluation of the hydrogeologic conditions based on the
three test wells, and presents recommendations for further hydrogeologic investigations to
better define the ground water resources of the GWMA.

! Blaine Ground Water Management Area- Data Collection and Analysis Plan, Prepared by Golder

Associates, dated November,1990.

- aoldsr Assuclates
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2. FIELD WORK

2.1 Drilling and Well Installation

Three test wells (GWMP-1, GWMP-Z and GWMP-3) were drilledfar tructed by Hayes

locations are shown on Figure 2-1.

Drill cuttings were collected every five feet, except’s
water-bearing zones, where samples were collected*® ;
visually inspected and described, and then the samples: archived for future reference.
Each well was completed with a type 304:stainless-stee] con
well screen, fitted with a mild-steel ri
assembly was lowered into the boreho
pulled back to expose the screen to the a
grain-size of the aquifer materials. Each
ground water from the well..Each well hasig
of 18 feet, and is equipp

ous wire-wound telescoping

ad neoprene K packer. Each screen

pth, and then the casing was

ti-slot-sizes were chosen based on the

s developed by bailing and air lifting ..

itary seal of cement-bentonite to a depth

locking welj ¢ap. Borehole logs and completion details for
A.
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2.1.1 Test Well GWMP-1

was drilled"anid completed between August 27 and August 31, 1990 to a
total dep 8 below ground surface (bgs). Fine sand with a trace of silt was

- . .

enco urface to a depth of 64 feet. Groundwater was encountered at a

depth'g 60 feet. Air lift water flows were generally less than five gallons

per mintt this zone. Silt with a trace of fine sand was encountered between
l 64 and 120 nd was encountered at a depth of between 120 and 150 feet, and

fine sand with silt, and silt were encountered between 150 and 161 feet.
Fine to coarse sand with silt and gravel was encountered between 161 and 188 feet. Air lift
water flows from this zone were estimated at between 10 and 20 gpm. Fine sand was
encountered at 188 feet, which graded downward to sandy clay at a depth of 237 feet. Silty
clay was encountered from 237 to 278 feet where the borehole was terminated.

The most productive water-bearing zone was encountered at a depth of between 161 and
188 feet bgs. The casing was cut at 195 feet bgs, and the bottom section of the casing was
back-filled with bentonite and pea-gravel. Ten feet of 40-slot well screen was then installed
at a depth of 176 to 186 feet, and the eight-inch casing was pulled back to expose the screen
to the aquifer. The well was developed for approximately two hours, at which time, the
water was slightly cloudy. The air lift water flow rate at the end of the two-hour
development period was approximately 14 gpm.
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2.1.2 Test Well GWMP-2

Test well GWMP-2 was drilled and completed between September 4
to a total depth of 303 feet bgs. Sand and gravel was encountered §
depth of 17 feet. Silty clay and clayey silt were encountered be

and 55 feet.
55 and 90 feet. Air

encountered between 101 and 228 feet; silty fine sand
240 feet; and silty clay was encountered between
terminated.

3 feet, where the borehole was

However, as the borehole was

r level dropped to

"water was probably

nd gravel and thought to exist at a depth
uifer at a depth of between 70 and 90
giost promising water-bearing

Ground water was first encountered at a depth of
advanced into the zone between 70 and 90 feet, the s
approximately 70 feet bgs. This sugges
perched above a thin silty layer withiry
of about 70 feet (based on the drilling
feet was targeted for testing since this
material encountered in the borehole.

=

The casing was cut at 92
bentonite and pea grav
feet bgs, and the re
aquifer. The well dew
The air lift flow at the

section of casing was backfilled with

en was installed between 83.5 and 88.5
sing was pulled back to expose the screen to the
-the water was clear by the end of development.

213 T

Test drilled and completed between September 10 and September 14
1990 to h of 299 feet bgs. Silty clay was encountered from the surface to 23 feet
bgs. Clay" gravel were encountered between 23 and 35 feet bgs, and sand and
gravel was ed between 35 and 53 feet bgs. No water was encountered within this

zone. Clayey fine sand was encountered between 53 and 100 feet. Water-bearing fine to
medium sand was encountered at 100 feet bgs, which graded downward to sand and gravel
at a depth of 145 feet. Sand and gravel was encountered between 145 and 161 feet bgs, and
graded downward to fine sand with silt at a depth of 220 feet. Air lift water flows ranged
from 60 gpm to over 200 gpm while drilling through the sand and gravel encountered
between 100 and 220 feet. Sandy silt and clayey silt were encountered between 220 and 247
feet bgs, and clay and gravel was encountered between 247 and 255 feet bgs. Water-
bearing fine sand was encountered between 255 and 299 feet bgs, where the borehole was
terminated. Air lift water flows from this zone were about 30 gpm.

The most productive water-bearing zone was found at a depth of between 143 to 163 feet

bgs, although the full thickness of this aquifer extends from 100 feet to 220 feet bgs. A
second potentially productive aquifer is also present at this location, extending from 255 feet

- aolder Assoclates
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to at least 299 feet (where the borehole was terminated). To complete the well, the casing
was cut at 164 feet bgs and the bottom casing was back-filled with bentonite and pea

gravel. Ten feet of 60-slot screen was installed between 148 and 158 feet bgs, and then the
eight-inch casing was pulled back to expose the screen to the aquifer_£fhe well developed
quickly, and the water from the well was clear by end of developmg e air lift flow at
the end of development was approximately 200 gpm.

2.2 Pump Tests

Test wells GWMP-2 and GWMP-3 were pump teste
estimate the hydraulic properties of the water-be
from October 2 to October 8, 1990, by Hayes Drillir
Associates hydrogeologist.

id well. GWMP-1 was slug-tested to
e testing was carried out
and observed by a Golder

2.2.1 Test Well GWMP-1

Test well GWMP-1 was slug tested on O
the well down by 36 feet using a submerstb]
recovery to within 95% of the original statj&
because of the poor air Lif

y rapidly drawing the water level in
p. and then measuring the water-level
ter-level. GWMP-1 was not pump tested
observed during well development.

2.2.2 Test Well G

est, at a rate of 149 gpm, was initiated on October 8, 1990. During
were also measured in a nearby domestic well and in City of Blaine
Well No.7. Th und water levels in these wells were not influenced by the pump test.
The maximum drawdown in the pumping well at the end of the test was 6.75 feet.

2.2.3 Test Well GWMP-3

Test well GWMP-3 was step-tested on October 4, 1990. The test consisted of five 30-minute
steps at pumping rates of approximately 61 gpm, 150 gpm, 250 gpm, 350 gpm, and 375 gpm.
The pump was turned off after the fifth step and the water-level recovery was measured to

within 96% of the original static water level

A 24-hour constant-rate test, at a rate of 490 gpm, was initiated on October 4, 1990. After
720 minutes of pumping, the flow rate was cut back to 396 gpm because the water level in

Golder Assuclaiea
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the well was approaching the pump intake. The pumping rate was maintained at 396 gpm
for the remainder of the test. The drawdown in the well at the end of the test was 44.77
feet.

2.3 Water Quality Sampling

Ground water samples were collected from all test wells for a
collected and preserved according to the technical procedure i
Project Plan. The samples were submitted to Analyti
analysis.

The sample from GWMP-1 was collected followin
steady rate of about 7 gpm for thirty minutes. At the';
parameters of the water were measured as follows: tem
210pS/cm, and pH 84. :

f sampling the physical
are 54°F, specific conductance

Two ground water samples were colle
after one hour of pumping, and the secés
was submitted for analysis. At the time of
water from GWMP-2 were as. {

and pH 7.65. Ground wate
specific conductance 2)6j

ells GWMP.2 and GWMP-3; the first
f the test. Only the second sample
ling the physical parameters of the ground
ture 50°F, specific conductance 180 pS/cm
s'measured as follows: temperature 52°F,

Golder Assoclates
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3. RESULTS
3.1 Geology

3.1.1 Overview

The geology of the GWMA consists of Quaternary gl
and Pre-Fraser glacial and non-glaaal sediments.
and non-glacial sediments in the vicinity of the
the Vashon and Sumas Stades, two major periods:
by a period of glacial retreat, named the Everson Ints
a sand and gravel unit of fluvial origin, named the Ef
consisting of unsorted gravel, sand, silt, and dlay, name Yashon Drift. As the Vashon
Stade glaciers retreated, the area w. by the sea, and Everson Interstade sediments
were deposited, which consisted of th omarine drift, the Deming sand and
the Bellingham glaciomarine drift. Th iide interbedded fossiliferous stony
clays, stony silt, till-like mixtures, ma and and gravel, fluvial and lacustrine
clay, silt, sand, gravel, and peat. During aning stages of the last glacial penod a small
glacial re-advance (Sum y Stade), depositel

s known about Pre-Fraser gladial

he Fraser Glaciation consisted of
al advance, which were separated
. The Vashon deposits consist of
e Sand, and a till unit

Geologic logging of the'tes has refined our understanding of the geology within the

GWMA. Then ed in the boreholes differed substantially, indicating the
thin the GWMA. Identification of the geologic materials has

op preliminary stratigraphic correlations, and to refine our conceptual

GWMA. Geologic cross-sections, and a more detailed discussion of

, will be presented in the area characterization report.

encountered fine-grained materials thought to be Bellingham Drift, from
 depth of approximately 150 feet. This material consisted of fine sand with
occasional gravel, fine sand with silt, silt, and clayey silt. Fine to coarse sand with gravel,
which is thought to be Deming Sand, was encountered between 150 and approximately 190
feet. Fine sand, grading to sandy dlay, and silty clay, thought to be Kulshan Drift, was
encountered between 190 and 278 feet where the borehole was terminated.

* Easterbrook, D. J. (1976). Geologic Map of Western Whatcom County, USGS Miscellaneous
Investigations Series Map 1-854-B, Scale 1:62,500.

* Armstrong, ].F., Crandell, D.R. Easterbrook, D], and Noble, ].B., 1965. Late Pleistocene

Stratigraphy and Chronology on Southwestern British Columbia and Northwestern Washington.
Geological Society of America Bulletin, Volume 76, p. 321-330.

Golder Assoclates
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Borehole GWMP-2 encountered sandy clay and gravel, and fine to coarse sand, believed to
be Recent colluvium and Sumas glacial deposits, from the surface to a depth of 17 feet.

Silty clay and dayey silt, thought to be Bellingham Drift, was encountered between 17 and
55 feet. Sand and gravel, and peat, thought to be Deming Sand was 2
between 55 and 100 feet. Silty-clay, thought to be Kulshan Drift, wé
to 303 feet where the borehole was terminated.

Borehole GWMP-3 encountered silty clay, clay and gravel, andas
recent colluvium and Sumas glacial deposits, from the syrface to a dep - :
fine sand with occasional gravel, thought to be Belling¥atn Drift, was encolifstered from 53
to 100 feet. Sand and gravel, thought to be Demin as encountered between 100
and 220 feet. Silty sand and dayey silt, thought ;_ »Drift was encountered
between 220 and 255 feet. Fine sand with occasitt ‘thought to be Vashon gladial
fluvial deposits were encountered from 255 to 299 fe re the borehdle was terminated.

3.2 Hydrogeology

" One potentially productive aquifer was® ‘borehole GWMP-2, and two
potentially productxve aquifers were enc in borehole GWMP-3. The aquifer
encountered in GWMP-2 consists of sand gravel, and occurs at a depth of between 70
and 90 feet. The shallo ¢r in borehole GWMP-3 was encountered at a depth of
between 100 and 220 ists of sanid with some gravel. Test well GWMP-3 was
installed within thig i
between 255 and 2 fiere the bot

The full thickness of r aquifer is unknown.

3.21
Th analyzed using an analytical well hydraulics program. This program
is capa ting complex aquifer conditions much better than conventional

conducted in’ GWMP-1 were analyzed using the methods of Hvorslev* and
Papadapolous et al’.

The well hydraulics program is used to simulate the drawdown and recovery of a well
based on a set of user specified hydraulic parameters (transmissivity, storativity, well loss
coefficient, etc.). The parameters are manually adjusted until the simulated drawdown and
recovery closely matches the observed drawdown and recovery data. The well hydraulics

‘ Hvorslev, M.]., 1951. Time Lag and Soil Permeability in Groundwater Observations. U.S. Army
Corps of Engineers Waterways Exp. Sta. Bull. 36, Vickburg, Miss.

° Papadapolous, 1.5., ].D. Bredehoeft and H.H. Cooper, 1973. On the Analysis of Slug Test Data,
Water Resources Res., Vol. 9, PP. 1087-1089.

Golder Assoclates
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program is capable of incorporating complex aquifer conditions such as boundaries and also
well performance parameters (such as well loss constant and borehole skin effects).
However, as with conventional analysis methods, storativity cannot be determined based
only on the drawdown and recovery from the pumping well. Thus, s#g:assumed storativity
values based on our knowledge of the hydrogeologic conditions.

3211 GWMP-1

he screened ma relatively
s missivity of be n 60 and 120

ft/day for the saturated thickness of 40 feet. This
producing large enough quantities of groundwatgy:

3212 GWMP-2
Analysis of the pump test of test well -2 indicates tita} the aquifer is very permeable
with an estimated transmissivity of 14} We have assumed that the aquifer is

unconﬁned to slightly confined, becau!se &0 ater level is below the top of the

aquifer is limited laterally by possibly two
n and orientation of these boundaries cannot
g that the storativity of the aquifer is 0. 01,

model is consistent y
permeable material.
data (based on the int

dnnents deposited within a channel cut into Tess
¥ observed and simulated drawdown and recovery

water into the well, and possibly non-laminar flow within the
ide the well screen. The test well is about 40% efficient at the

The estimated distance from the test well to the low-permeability boundaries is very
sensitive to the value of storativity used in our simulations. Storativity cannot be accurately
determined from the drawdown and recovery data from the pumping well alone, and
water-level data from additional monitoring wells are required. The boundaries could be as
close as 50 to 100 feet from the test well if a Jower storativity is assumed.

Although the aquifer is very permeable, the saturated thickness of the aquifer at the time of
testing was only about 20 feet. Thus, the available drawdown in the test well or any future
wells is limited to 10 feet or less. The limited drawdown correspondingly limits the
pumping rate of any future production wells installed in this aquifer. Assuming a
maximum drawdown of 10 feet, we believe that an efficient production well could yield
approximately 200 gpm on a short-term basis (i.e., one to three months).

Golder Assoclates
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The potential long-term yield of this aquifer is dependent on the extent of the aquifer and
the long-term recharge to the aquifer. The 24-hour test did not show any evidence of
recharge from leakage. The aquifer is, however, likely recharged by precipitation in the
winter months and possibly leakage from adjacent sediments. A morg#ccurate estimate of
the potential long-term yield of the aquer and hence long-term p piping rate from any
future production wells would require the following:

. Long-term momtonng of water levels to identify seas onal peoiifid water-level
fluctuations.

. Installation of an additional monitoring

longer pump-test (three to seven day. ell.
The longer pump test would provide a better estimateé
distant low-permeability or recharge boundaries that w
behavior.

yrativity and could identify more
uence long-term aquifer

3.21.3 GWMP-3

at the shallow aquifer at this location is
sivity of 4,000 ft*/day. We assumed that
ecause the static water level was about 15
uring pumping the water-level in the
more than 15 feet during the pump test. We

Analysis of the pump test of GWMP-3 ind
moderately permeable, with an estimated ¥

assumed a storativity ef
Our analysis using the

ogram indicates that the aquifer may be limited
 boundaries. Based on the assumed storativity value, the
sproximately 2,000 feet on either side of the well, and are

n 3.2.1.2, the estimated distance from the well to the low-permeability
boundaries is very sensitive to the value of storativity used in our simulations. Storativity
cannot be accurately determined from the drawdown and recovery data from the pumping
well alone. For example, if this aquifer behaved more as an unconfined aquifer rather than
a confined aquifer, with a storativity of 0.015, the distance to the low-permeability
boundaries, would be reduced to within 250 feet of the well. Accurate determination of
storativity and, subsequently, the Jocation of the boundaries is important with regard to the
placement of possible future production wells within the aquifer.

Our analysis indicates that the test well is relatively efficient at the tested pumping rate. Of
the drawdown in the well of 44 feet at the end of the test, approximately 30 feet appears to
be due to aquifer drawdown. The additional drawdown was the combined result of partial
penetration of the aquifer by the well and well losses due to turbulent flow of water into

Golder Assoclates
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the well, and possibly non-laminar flow within the aquifer immediately outside the well
screen. The test well is estimated to be about 70% efficient at the tested pumping rate.,

Based on our present understanding of this aquifer, the maximum D
(one to three months), for a 100% efficient well, is expected to be ]

assuming an allowable drawdown in the well of 40 feet. The
the aquifer is dependent on the amount of recharge to the ag

tial short-term yield
en 350 to 450 gpm,
. long-term yield of

A better estimate of the potential long-term pel%v e
pumping rate(s) of individual production wells, guire further ground water level

3.2.2 Water Quality

Analysis of the ground w

of the ground water is g@t
water standards for
concentrations are g
from all three wells
respectively). Iron co
sample collected from w
concentratit

nstituenis, except for manganese and iron. Manganese
ndary standard of 0.05 mg/L in the samples collected
mg/L in GWMP-1, GWMP-2, and GWMP-3,
ons aré above the secondary standard of 0.3 mg/L in the
'MP-1 (048 mg/L). Similar iron and manganese

‘#he ground water being pumped from some of the City
se concentrations have been low enough such that no adverse
ulted. Water quality data are presented in Appendix C.

-.Golder Assoclates
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4. SUMMARY AND RECOMMENDATIONS

41 Summary

The installation and pump testing of the three test wells has idest ee moderately
productive aquifers capable of supplying ground water in quafiitie :
supply purposes. One of the aquifers was encountered in borehole G
two were encountered in borehole GWMP-3.

The aquifer encountered in well GWMP-2 at a dep
sand and gravel. This aquifer is very permeable,
available drawdown (about 10 feet), and the limited®
aquifer yield is unknown at this time until additional

the aquifer. The long-term
cduding aquifer extent and

are possible from this aquifer.

The shallow aquifer encountered in we
consists mostly of sand and gravel. This"
capable of yielding between 350 and 450
basis. The aquifer appears e 1i

epth of between 100 and 220 feet
rately permeable, and appears to be
properly installed well on a short-term
permeability boundaries. The long-term

the extent of the aquifer and recharge
surrounding the aquifer, or from infiltration of

ld of an efficient production well is presently

ased on a maximum allowable drawdown of 65

\ er is not receiving leakage from overlying or

Aelds would be possible if recharge occurs.

precipitation. The
estimated at between

untered in well GWMP-3 at a depth of between 255 and at least 299
. The thickness of this aquifer is unknown because the borehole
penetrating the full thickness of the aquifer. This aquifer has not
represents a promising prospect for future ground water
exploration. this aquifer is somewhat finer grained than the overlying shallow
aquifer, it still be capable of yielding several hundred gallons a minute of groundwater
to a properly installed well. The greater depth of the aquifer offers the advantage of a
potentially greater available drawdown for pumping. In addition, the aquifer may have a
greater lateral extent than the overlying aquifer, and may be receiving recharge from
adjacent aquifers, which would reduce the long-term drawdown and increase long-term
yield.

The estimated aquifer parameters determined from the pump tests of test wells GWMP-2
and GWMP-3 are based on the analysis of a single pumping well without benefit of
adjacent observation wells. Thus, the storativity of the aquifers is uncertain. The extent of
the aquifers is also uncertain because no observation wells were available during the tests.
Aquifer extent controls the amount of recharge which is able to enter the aquifer (i.e.,
potential long-term yield), and also governs the location(s) of additional production wells.

Goldar Asuoclazss
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4.2 Recommendations

Based on the work carried out to date, we have developed the follo
(in order of priority) to pursue further evaluation of the ground wi
vicinity of the Blaine Watershed.

srecommendations

1)  Objective: Evaluate Ground Water Supply Potential of th uifer at
GWMP-3 Site :

Approach: A test/production well should be ed jn the deep aquifer adjacent to
#be pumpltested for a period of between
pdraulic properties of the aquifer
We recommend that this well
¢h diameter casing should be
nal depth of between 300 and
400 feet. The well shi avel packed, and completed with eight-
inch diameter casing inch pipe-size well screen of
appropriate slot-size. In fie-inch diameter piezometer should
then be installed within: allow aquifer, to allow for additional
monitoring of the water i¢ within this aquifer.
2}  Objective: Furll n of the Shallow Aquifer at GWMP-3 Site
Approach: d be pump tested for three to seven days, while

tinued for at least three days in order to determine if the aquifer is

g leakage from overlying or underlying aquifers. Leakage from
r aquifers could substantially reduce the long-term drawdown and
allow for increased production of the aquifer.

3) Obl'ectivé: “Evaluate the Ground Water Supply Potential East of the Blaine
Watershed.

Approach: Two or three additional exploratory wells should be drilled at the
locations shown on Figure 2-1. Following drilling, each well should be
pump tested to determine whether the water-bearing materials are
suitable for development as a municipal supply. We estimate that each
well could be between 300 and 400 feet deep.

We recommend exploring the area east of the Blaine Watershed,

because this is an area where few deep wells have previously been
drilled, and where we believe there is a good possibility of

- Goldar Assoclates
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encountering similar sediments to those encountered by the
Watershed wells and by the GWMP-3 test well. The southwestern
corner of the Blaine Watershed may also offer a promising location
for exploration, if the deep aquifer in the vicjzity of GWMP-3
appears to be extensive and worth develo
purposes.

Goider Assoclates
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Depth in Feet

STRATIGRAPHY

WELL COMPLETION

+J0-

0 ] Sond ond growvel fill
- 5-0 by
4  Dark yellowish=brown, fine SAND, troce ed
4 =it troce grovel o
10 — 3 '
1 :
- 3_:;‘
. 2 78.0-
20 — 3
30 1
]
40 —
1 Woter encountersd someawhere batween
- 45 ond €60 feet
]
50 —
] <10 | 180
50
T Oiivecgroy, ST, trovs fina word I
70 b \r A

WELL COMPLETION LEGEND:
Bentonite Grout D ¥ Stes! Coning
Bentonite Chips

8~in., telescopic

Peo Grovel rtoinlesa gtee!
wellscreen
N/ Woter Level NOT TO SCALE

[Dote: 8/27/90-8/31
Ground /Ehvchon: ? /%0
T.0.C. Elevation. —

Dl Rig: Speed Stor
Drill M:thnd: Ar rotory

Locking
wall eap

p— 12—in.
borehols

B N N R AN

J.
L
3

FIGURE A '1

SHEET 1 OF 4

GWMP-1

RECORD OF
BOREHOLE
BLAINE /GWMP /WA

PROJECT NO

903-1060.303 DWG NO 34343 DATE 11/1/80

DRAWN JSS APPROVED ___
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70
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90
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Depth in Feet

110

120

130

140

STRATIGRAPHY WELL COMPLETION
* 3 :
3 Q
L 1 3
58 &8

.I._I_.l._!.l

P T T |

an;lnl;l

Olive=gray, SILT, troce fine sond

-

130.6

10/2/90

——8-In. steel
casing

FIGURE A'1
SHEET 2 OF 4
GWMP-1

RECORD OF
BOREHOLE
BLAINE /GWMP /WA

FROJECT .0 803-1060.303 DWG NO 34344 DATE 11/1/890 DRAWN JSS APPROVED ___
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-l e T

STRATIGRAPHY

WELL COMPLETION

140 - - A
] Llight olive=gray, fine SAND, troce sitt
T 145 Grodes to Hitte elt i
150 o S e e wond [
4 155; Grades to CLAYEY SILT, troce fine to
- coorsa sand
p
180 —1e10 A
- Olive—gray, fine to coarses SAND, [itte el o
4 [little grovel, troce cobbles, troce peat
—]  Grodes to trace sitt
< 170 ' Todes sadil T— B-in. stes!
[}] . casing
L i
£ ]
o Grodes to grovelly fine to coorse sand 1762-
£ . ) Neoprens K"
8 : =
-] 180 = | |
-. ' I B-in, telescopic
Grades coarmer | | 40-plot stainless
: . | l stenl well screen
. 7865~ = 1
- -]
Madium ofive—brown, fine SAND, troce medium 7880
150 — pond, troce silt ’.900-
-. 195: 6—in. loyer of grovelly saond 185 0=
200 2010 ]
- Grovelly SAND
- 202.0 -:-"_-:
- Olive—gray, fine SAND, troce medium sond,
71 troce clayey st e
210 3 210: Clay content increcses ‘v

FIGURE A'1
SHEET 3 OF 4
GWMP-1

RECORD OF
BOREHOLE .
BLAINE /GWMP /WA

PROJECT WD 903--1060.300 DWG MO 34345 DATE 11/1/90 DRAWN JSS APPROVED
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210

220

230

240

Depth in Feet

250

260

270

280

STRATIGRAPHY
t x
¢ &
RN
LR 8§
@Q\“Cﬁ

WELL COMPLETION

4 Olive—groy, fine SAND, troce medium sond,
o troce cloyey silt

] Otive—gray, stiff to very stiff, sandy CLAY,
4 troce st

I
NS R A RN

I olive~gray. SILTY CLAY, fittte fine to medium
sand, trace gravel

4 Olive—groy, SILTY CLAY, littie fine to coarse
sand, litUe grove!

1278.0
1 END OF BOREHOLE

278. 0~

B—in. steel
casing

FIGURE A-1
SHEET 4 OF 4
GWMP-1

RECORD OF
BOREHOLE
BLAINE/GWMP /WA

PROJECT NO 903-1060,303 DWG NO 34343 DATE 11/1/90 DRAWN JSS APPROVED ____




/] Bentonits Grout [l & Steet Cesing
Y Bentonite Chips

Pec Gravel

57 Water Level

8—in., telescopic
stainiess steel
wellscreen

NOT TO SCALE

'Er%..chiﬁwuﬁnm -
Dril ugihod': Air retary

Ster

STRATIGRAPHY WELL COMPLETION
)
g e Locking
£ % E well cop
§ QE N +3 74-
&
. 38 &8
l Ffn %
T2 g% 2
4 Dark yellowish—brown, sandy and gravelly CLAY % ?_ 12-in. steel
- i f casing
2
. [
___________ 2
10 i yeilowish—brown, fine to coorse SAND, ?:
J fittie grovel, troce ailt é
i e
J 7 Dark yeliowish—brown, fine SAND, [t cloy, 7
4-. trace grave) ﬁ
I 170 180~ 4
1 Olive—gray, SILTY CLAY, troce sand ond
20 -; grovel
] L B—in. steel
n caaing
T 0
'™ 4
L ]
£ ]
£ ]
- ]
2 40 —]4o0
4 Olive—groy, sondy GRAVEL
4 420
h Olive—gray, CLAYEY SILT, fitlle fine sond
50
1ss.0 f
X Groyish—black, fine to coarss SAND, [tle B3
4 to some fine to coorss gravel, troce I
J st (water—bearing) MY
- b-
- 5
: ‘o
] 7
3 o
| Grodes finer e
70 — ey H—d A —
WELL COMPLETION LEGEND: Date: §/4/80-8/10/90
Ground Blevation: —

FIGUREA'Z
SHEET 1 OF 5
GWMP-2

RECORD OF
BOREHOLE
BLAINE/GWMP /WA

_)---J-‘---\-!--

PROJECT NO 903-1060.303 DwG NO 34333 DATE 11/1/80 PTAWS ISS APPROVED




STRATIGRAPHY

§
&

M Flow

WELL COMPLETION

7 70.8
70 0.0 h
Grayish=block, fine to coorse SAND, some
J  fins to coarss grovel, troce sl (water—beoring) -l? 10/8/80
] 1 33
80 ~
] 835-
4 85: increased fine mand content
] X 33
] 87.5: Decrecsed grovel content - BR5_
90 190.0 890
4 Dusiky brown, PEAT @71.0-
4 i 0~

94.0

4 100: Grodes to fine to coarse SAND,
J [Hte sit ond clay, Ftle fine grave!

Grayish—black, fine SAND, traoce fine gravel

< 100 =1 1p1.0

] - Olive—gray, firm, SILTY CLAY

L'l- -

= ]

£ ]

prury

Q —

Y] 4

a 110

]

120 —
130 -
140 =

= 8=in. stesl
cosing

o™ €

8—in. talescopic
80-si0t stoiniess
stes! well screen

Cut casing

8=In. stes!
cosing

FIGURE A-2
SHEET 2 OF 5
GWMP-2

RECORD OF
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PROJECT NO S03—-1060.303 DWG NO 34334 DATE 11/1/90
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STRATIGRAPHY

Grophte log
%}W Flow
A et ‘

WELL COMPLETION

L

210

216.C

Olive~~gruy, firm, SILTY CLAY

220

I-_I_x.l.l_-_ln.l_n_ PR T

L
ol
g
3
5
H
£

230

240 240.0

Olive—
wand,
matter

foce

e — —— — — — — — — — —  —

SILTY CLAY, Hitie fine to cocree
grovel, occoslona! organic

;9

TEr e gL e by o e
_'.l.',_.'v.l....'.;l.'.,'.l.-,..'u-
Sar Dge” aad g2 eits ' les L Caat g

Depth in Feet

250 -+

260 -

270 —

280 ~

Olive~gruy, SILTY CLAY

1 272 to 274 (Rte grovel

oL O
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A

Qo
-]
oo 9.
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o 9
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BOREHOLE
BLAINE /GWMP /WA
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FIGURE A'z
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WELL COMPLETION

F77] Bentonite Grout n & Stea! Caving
Bentonite Chips

Peo Gravel

X7 woter tewe

8—in., telescopic
stainless steel
wellscroen

NOT TO SCALE

DAl Rig: Spesd Star
Drill Method: Alr rotary

STRATIGRAPHY
® 3
~ R
R
§ §§ § +J -
A
A ¥
4 opsoil
4! 02
1 Dark yellowish—brown, SILTY CLAY, Httie fine
'. sond, troce medium to coarss sond
I
'1 §-10: Grovel joyer
10 ={ 10: Grodss to SILTY CLAY, Bttle fine to
{ coers sond, troce fine gruve!
1
] 78.0-
20 —
q23.0
- Oive—groy, CLAY ond sondy GRAVEL
-
5 30
Qo -
L‘- -
£ 1 — =
4 Sendy, fine GRAVEL, troce coorse gravel,
:E 4 troce silt and cloy Q
a -
@ 1 ©
a 40 - 40: Grodes finer
1 ]
o o
T Dork yallowish—brown, fine to coorse 2
J SAND and fine GRAVEL, troce siit 8. 5
50 —]  50: Grodes to little ait Q;
1 Oive-gray, cloysy, fine SAND, some I
9 fine g?wa’.ﬂ troce medium to cocrse sand ﬁ
] :'g'
y 0
1 td
60 = .:-9
- lg:
] 87
70 b Jv A
WELL COMPLETION LEGEND: Date: 9110/90—9/14/00
Ground Elevotion: —
T.0.C. Blevation: —

Locking
well cap

—— 12~=In.
borehole

N N N A S AN AN

8—in. steel
casing

FIGURE A - 3

SHEET 1 OF 5

GWMP-3

RECORD OF
BOREHOLE
BLAINE,/GWMP /WA

PROJECT NO 903-10B80.303 DWG NO 34338 DATE 11/1/%90 DRAWN JSS APPROVED




STRATIGRAPHY

(7 )

WELL COMPLETION

70

SRR NN 8 ol Log
?9' L7 Flow
gom)

PEES VI T |

4-_Olin-groy. fine to medium SAND, some
coorse SAND, little grovel, troce silt
(water—bearing)

M |

Depth in Feet

110 —

coarse SAND
120 —

130

Dark yellowish—brown, grodes finer to
<4 fine to medium SAND, Titie coorse mond,
iittle grovel, troce silt
140 J

100 —— — e — e — —

D ame e PRy s b v

200

Olive~gray, clayey, fine SAND, some fine v
grovel, troce medium to coorss sand
-
80 1a0.0
] Olive—gray, cioysy, fine SAND, some fine to
4 coorse gravel, troce medium to coarse sand
i 84.95
4
R 10/4/90
90 7

——— B-in. mtoel
casing

FIGURE A "3

SHEET 2 OF §

GWMP-3

RECORD OF
BOREHOLE
BLAINE,/GWMP /WA

PROJECT NO 903-1060.303 DWG NO 34339 DATE 11/1/90

DRAWN JSS APPROVED _
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A
140 4 Dotk yellowish—brown, grades finer to fine ¥
o4 to medium SAND, fittie coarse sand,
4 [tte gravel, troce sit b——— 8=in. siee!
- e eaxing
4 145 Grodes coormer to SAND and GRAVEL ]
] 3
] ; ) 148.0- Neoprene “IC
1 S ) ! | B-in. telescopic
] 85 ' l B80—siot stainiess
] U l I stos! weli screen
] 23 rse2- 1=l
1180.0 i | -
R Toll
160 4, Olive—gray, fine to coorss SAND ond d 181.3- ' Plpe
p GRAVE._ o ‘-:-‘ ° ‘Lgou
1 Olive—groy, fine to medium SAND, some a_.'a, -.o .
< coorse sand, soma fine grave! g 164.0- O 5 Cut Cosing
170 — . 769.0-
.t — 7%
g J 171.0-
L ]
£ ] tha
e ]
-
o ¥ -
0 J ey
[ _ e e — — — s
180 Fibe to coarse SAND end GRAVEL o) 3 in. stes!
T Tine tomedium SAND, Troce coorss sand, eeming
4 troce sift 0
T Trodes To fine fo medam 8ARD, T F
] trace sitt B
180 — 53
B __1_,
] Grades to fine SAND, fittls sit ki E
200 - 200-205: Occasional pisces of orgonic motter
210 - e d—,

STRATIGRAPHY

WELL COMPLETION

FIGURE A - 3

SHEET 3 OF S

GWMP-3

RECORD OF
BOREHOLE
BLAINE /GWMP /WA

PROJECT NO 903-1060.303 DWG NO 34340 DATE 11/1/90

DRAWN JSS APPROVED




' STRATIGRAPHY WELL COMPLETION
&2 A
0 9 :
’ e
k O
NE RSN
'g L8 39
210 QQ \QSQ
' ] Fine SAND, little =it 4
l 220 T Groges o e, sondy ST T 'ﬂ f
' 230 —
] *‘ |
I Grades to CLAYEY SUT, troce fine sond —a::
J 41
; i
l ~ 240 20 . e
1] { Olive—gray, CLAYEY SILT, troce fine sond MY
()] _ IMH
|V ,VJ/
i
l £ ] :":4 8—in. steel
/,j casing
£~ '-"__ ___________ ] 11
"5_ - Olive=gray, CLAY ond fine GRAVEL )
M) J
l a 250 —
T
. I Otive—gray, fine SAND, fittls siit (woter—bearing} |
-_-ar;es_tn -E\;—SAN_D—, troce s
l 260 —
270 — %
i +
| _- ; .::
280 .
k FIGURE A - 3
.‘ SHEET 4 OF 5§
l RECORD OF
l BOREHOLE
| BLAINE/GWMP /WA

. PRUJECT NO 903-1060.303 DWG NO 34341 DATE 11/1/90 DRAWN JSS APPROVED



STRATIGRAPHY

280

| Grophic Log
i
Z”

WELL COMPLETION

trace st

290

258.0

Grodes fo fine SAND, troce grovel, .

300 —| END OF BOREHOLE

310J_

Depth in Feet

320 —

330 -

340 =

350 —

FIGURE A-3
SHEET 5 OF 5§
GWMP-3

RECORD OF
BOREHOLE
BLAINE/GWMP /WA

PROJECT NO 903-1060.303 DWG NO 34342 DATE 11/1/90

DRAWN JSS APPROVED ___
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T @ @ O Sh T e 5 @ % S W &G I

903-1060.302

City of Blaine

DATE ELAPSED DEPFTHTO DRAW- COMMENTS
TIME WATER DOWN
{min}) [u) ui]
02-0xct «<0.0 133.80 0.00 |STATIC WATER LEVEL
0.0 189.87 a8.07 | START SLUQ TEST
1.0 185.50 31.90
2.0 182.20 28.80
3.0 160.20 25.80
5.0 154,00 20.40
80 148.10 186.60
10.0 145.80 12.00
18.0 140.50 .90
20.0 137.80 4.00
250 138.00 2,40
30.0 1356.20 1.50
Golder Assoclates

Page 1 of 1
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903-1060.302

City of Blaine

Page 1 of 2

ROUND WATER MANAGEMENT PROGRAM |

DATE ELAPSED DEPTH TO DRAW- FLOW COMMENTS
TIME WATER DOWN RATE
(min) M ™) {gpm)
01-Oct 0.0 73,70 0.00
03-Oct 0.0 73.83 0.00
05-Oct 0.0 74.00 0.00
08-Oct 00 ne 0.00 START STEP 1
1.0 74.45 0.52
20 7445 0.52
2.0 7445 052 2
50 7448 0.53
7.0 7442 0.49 1]
110 7443 0.50 ®
17.0 7445 0.62 "
20.0 7443 0.50 17
25.0 7441 0.48 1
30.0 74.43 0.50 18 |START STEP 2
1.0 75.00 1.07
82,0 76.70 . 7
33.0 75.90 .97 75
37.5 75.08 203 75
20 78.07 24 ™
46.0 78.00 213 ”
50,0 78.10 217 78
56.0 7013 220
00.0 70.15 222 78 |START STEP 3
e10 7 4
82.0 78.65 an 142
84.0 7875 482 180
5.5 nm 4.80 143
70.0 7 483 148
78.0 78.79 4.8 144

Golder Assoclates
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903-1060.302

City of Blaine

Page 2 of 2

DATE ELAPSED DEFTH TO DRAW-- FLOW COMMENTS
TIME WATER DOWN RATE
(min) o (] tepm)
80.0 78.83 4,90 145
85.0 78.83 4,90 148
90.0 78,81 4.88 143 |START STEP 4
01.0 a1 8.2
.0 81.80 7.97 21
<N $1.90 7.97 202
98.0 81.89 7.08 205
88.0 51,80 7.07 208
100.0 51.90 7.07
105.0 81.95 8.0z 204
1105 31.99 8.08 205
150 s2.01 a.08 204
120.0 82.04 an 208 |START RECOVERY
121.0 74.83 0.70
122.0 T4.40 0.47
123.0 74.35 0.42
1200 T4.20 0.37
133.6 7427 0.34
135.0 727 0.94
144.0 .18 0.26
162.0 T4.17 0.4
167.0 74.00 0.18
182.0 74.08 0.13
197.0 74.03 0.10
- 2120 7.008 0.05

Golder Assoclates
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903-1060.302

City of Blaine

Page 1 0of 3

DATE ELAPSED DEFTHTO DRAW- FLOW COMMENTS
TIME WATER DOWN RATE
{min}) m L] (gpm}
08-0Oct 0.0 7.8 [} START TEST

1.0 Te.81 4.88 140

2.0 78.77 4.54 147

3.0 78.83 4,90 150

5.0 7%.03 5.10 150

7.0 79.08 6.16 148

10.0 T0.10 £.17 150

180 7915 522 151

20.0 T0.18 5.26 150

5.0 nan 5.28 160
30.0 70.24 5.31 150 |pHw?,70 C=230 g8/cm Ta114C
45.0 7%.29 5.34 149 |pH=7.50 C=190 p8/cm Ta10°C
80.0 70.34 541 150 | pHa7.54 C=200 i8/cm T=10*C

90.0 T8.38 545 150
120.0 78.42 549 148 |pH=7.04 C=200 p8/cm Tw10°C

t50.0 79.47 5.54 149
180.0 0.5 5.58 140 [pHa7.02 Ca200 pSlcm Tei10*C

210.0 70.54 681 149
2400 .63 870 160 |pH=8.50 Cu200 4S/cm Twmi0*C

270.0 70.65 572 149
300.0 79.70 877 140 [pH=8.58 Cu200 p8fcm T=10°C

330.0 e 583 149
360.0 76 582 149 |pH=8.81 Cu200 pSfom T=10°C

3900.0 ™7 585 149
4200 7002 5.9 149 [pH=8.84 C=200 pSicm Tw10°C

09-Oct 450.0 8 8.90 e
480.0 70.80 5.97 149 |pHu?.02 C=200 pSicm T=10°C

510.0 70.80 597 149

§70.0 ™e7 5.04 150
800.0 8002 8.09 149 |pH=£.62 C=200 s8/cm T=10*C

Golder Assoclates
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903-1060.302

City of Blaine

Page 2 of 3

DATE ELAPSED DEPTHTO DRAW- FLOW COMMENTS
TIME WATER DOWN RATE
{min) m o) (opm)

000.0 80.11 s.18 149 |pH=7.25 Ca200 zSicm Ta10*C
0.0 80.08 8.13 149

750.0 80.20 e.z7 149

T80.0 80.22 6.2 149 |pH=?.35 Ca200 sSlem Ta10°C
840.0 8024 6.1 146 | pHu?.30 Cm200 yBlom T=10*C
870.0 80.24 6.31 148

900.0 s0.28 .36 149

©30.0 8020 a.37 149

$80.0 20.34 s 149 (pH=7.63 Cu200 sSlom Ta10°C
900.0 80.3% 648 149

1025.0 80.43 8.50 149

1050.0 80.52 6.5 149

1080.0 80.5¢ 8.6 149 {pH=7.80 Cu180 pSictn Ta10*C
1110.0 20.57 6.8 1§

1140.0 £0.00 8.67 149

1170.0 80.58 8.63 149

1200.0 80.62 869 149 |pHa7.40 Ca180 pSiom Tm10°C
12%0.0 s0.82 8.69 149

1200.0 0.6 e 149

12800 80.04 e 149

1220.0 80.85 872 149 [pHa7.06 Cat8s uSicm Te10°C
1350.0 20.65 ar2 149
1380.0 80,06 a7 19

1410.0 so.e7 | 874 ug

05-Oct 1440.0 50,88 878 149 | START RECOVERY

1441.0 7024 2.1
1442.0 78.17 2.4
1443,0 78.08 2.15

1445.0 76.94 2.0

1449.0 75.96 2.02

Golder Associates
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903-1060.302

City of Blaine

Page 30f 3

DATE ELAPSED | DEPTHTO ORAW- FLOW COMMENTS
TIME WATER DOWN RATE
(min) [ ™ (opm)

1450.0 75.06 202 RECOVERY CONT.
1455.0 75.90 197
1460.0 75.85 192
1405.0 75.83 100
14700 76.79 1.88
1485.0 75.76 1.82
1500.0 75.62 109
1630.0 75.50 167
1587.0 75.36 142
1882.0 75.25 182
1707.0 5.2 1.20
1833.0 7513 1.20
2%7.0 Ta4 0.91
2490.0 4.8 0.88
2630.0 7478 0.85
2583.0 7478 0.85
26240 .78 0.82
p858.0 74.74 0.81
z747.0 7471 0.78
27860 T |- o7
28440 74.68 0.76
2910.0 74.85 o.72

Golder Assoclates



903-1060.302

City of Blaine

Page 1 0of 3

GROUND WATER MANAGEMENT PROGRAM PUMF

DATE ELAPSED DEPTHTO DRAW- FLOW COMMENTS
TIME WATER DOWN RATE
{min) ) {0 (gpm)
02-0ct 0.0 88.05 0.00
03-Oct 0.0 88,20 0.00
04Dt 0.0 88.05 0.00 STAHT STEP 1
1.0 90.35 2.30 )]
20 90.48 X 3] 81
a.0 90.57 .52 81
5.0 90.83 252 [.3]
7.0 90.67 2.82 [}
10.0 90.67 2.62 1]
18.0 20.70 285 81
0.0 90.76 r0 [}
25.0 90.75 am 81
30.0 90.77 .72 START STEP 2
3.0 93.90 |.%.13 180
335 93,23 5.18 150
350 o457 8.52 1580
310 470 8.85 150
40.0 .70 8.55 180
45.0 o485 8.80 180
51.0 .05 .90 50
85.0 956.03 S.98 80
80.0 95.05 7.00 START BTEP 2
81.6 101,10 13.08 260
&6 101.33 1228 280
[. %3 101.40 13,35 250
85.0 100.67 12.62 250
&7.0 101.10 13.05 2560
0.0 101,25 1320 250
75.0 101.40 13.35 280
80.0 101.80 13.85 260
Golder Assoclates



903-1060.302

City of Blaine

Page 2 of 3

DATE ELAPSED DEPTHTO DRAW- FLOW COMMENTS
TIME WATER DOWN RATE
(min} ™ L gpm)
85.0 101.72 13.87 250
0.0 101.72 13.87 START STEP 4
0.0 104,05 16.80 350
2.0 105.64 17.50 350
930 108.08 13.00 380
5.0 108.42 18.37 350
7.0 104,80 18,55 350
100.0 108.78 18.73 350
105.0 107.03 18,08 350
110.0 107.18 10.13 350
118.0 107.28 19.23 350
120.0 107.40 19.35 START STEPE
121.0 109.38 21.81 s
122.0 110,14 2.00 ars
12368 110.37 2.32 375
1250 11047 242 378
127.0 110.08 2.0 i)
130.0 110,80 2275 3rs
1360 111,00 295 376
140.0 111.20 015 375
145.0 111,32 3.7 rs
150.0 11.43 23.38 START RECOVERY
161.0 02.85 4.0
152.0 92.04 306
153.0 9.7 a5
154.0 91.40 .36
04-Oct 156.0 1.3 318
1570 9005 290
180.0 90.80 2.55
185.0 90.25 2.20

Golder Assoclates
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903-1060.302

City of Blaine

Page 3of 3

DATE ELAPSED DEFTHTO DRAW- FLOW COMMENTS
TIME WATER DOWN RATE
(mir) M Ly gem)
170,08 8.08 1.8 RECOVERY CONT.
175.0 89.80 1.75
1800 8370 185
185.0 89.55 1.50
21320 89.21 118
an.o 8850 0.8
285.0 a9 0.85
205.0 887 0.82
305.0 88.83 0.78

Golder Associates



903-1060.302 City of Blaine Page 1 of 4
DATE ELAPSED DEPTHTO DRAW-- FLOW COMMENTS
TIME WATER DOWN RATE
(min} ()] ()] {gpm)
04-Oct 0.0 88,05 4] STARTTEST
1.0 123.26 35.20
25 128.50 38.45 .
3.0 127.00 38.05 510
5.5 128.26 40.20
75 128.80 40.75 504
10.0 120.48 41,43 499
15.0 130.2 42.17 497
200 130.756 42.70 404
250 131.20 4315 497
0.0 131.50 42,45 495
a5.0 131.76 42.70 498
40.0 132.10 44 05 497
450 13230 44.25
80.0 13250 44.45 408
55.0 132.88 44.63
0.0 132.85 44.80
70.0 13320 45.16 494 {pH=8.99 C=210 pS/cm Ta10°C
0.0 1R 45.85
100.0 132,08 45.93
110.0 13418 48.10
120.0 134.40 48.35 484 [pH=7.31 C=210 g8/cm T=10*C
150.0 134.00 4585 L
1800 1385.38 47.3% 464 IpHa7.08 Ca210 u8/cm Tw10*C
210.0 134877 47.72
0.0 13815 48,10 491
2.0 138.48 48,42 483 [pH=7.83 Cu230 u8/cm Tw10*C
300.0 138.77 48.72 490
330.0 137.02 48.97 489 |pH=7,77 C=200 8/cm T=11*C
380.0 137.30 40.25 489 1pHe7.78 C=180 s8/em Te11°C
Golder Assoclates



803-1060.302

City of Blaine

Page 2 of 4

GROUND WATER MANAGEMENT PROGRAM PUMPI

DATE ELAPSED DEPTH TO DRAW- FLOW COMMENTS
TIME WATER DOWN RATE
{min) () {t) (gpm)
990.0 137.5¢ 48.51 491
420.0 137.88 40.33 489 |pHa?.78 C=100 48/cm T=11*C
450.0 138.10 60.05 489
480.0 138.45 60.40 488 |pHa7.83 Cu 100 :8/cm Tw10°C
510.0 1348.72 50.87 489
548.0 130.04 50.99 435 |pH=7.88 Ce200 s8/fcm T=10°C
570.0 139.14 51.09 452
800.0 139,60 5146 pHe7.80 Cu200 /Sfcm Ta10°C
05-0Oct 0.0 139.00 51.56 438
683.0 139.88 51.83 490 1pH=7.81 Cu200 45/cm TalleC
980.0 140.03 5203 485
720.0 140.23 B2.18 487 |REDUCED FLOW RATE BECAUS
737.0 130.70 4285 488 |WAS APPROACHING PUMP INTA
750.0 130.08 42.81 ane
780.0 120.78 2.7 398 (pH=7.80 Ca200 18/em T=10°C
810.0 130.81 42.78 398
840.0 130.81 42.78 e )
870.0 . 130.97 42.92 308 |pH=7.80 C=200 uSlecm T=10°C
£04.0 13114 43,09 308 pH=7.80 Ca200 pBicm Te10°C
930.0 131.25 43.20 304
900.0 131.356 43.30 300 |pH=7.81 Cn200 zBlcm T=10°C
£00.0 1M.% 43,94 300
1030.0 191.48 43.41 pr-T.M Cu200 iSlcm Ta10*C
1080.0 131.84 43.650 298
06-Oct 1080.0 131.70 43,85 398
1110.0 131.54 43.79 208
1140.0 131.97 43.92 305
1170 13204 43.96 395 [pHe7.83 Ca210 pSiom T«10*C
1200.0 132.12 +4.07
1230.0 132.24 4d. 19 395
Golder Assoclates




903-1060.302

City of Blaine

Page 3 of 4

DATE ELAPSED DEPTH TO DRAW-- FLOW COMMENTS
TIME WATER DOWN RATE
{min} o] {1 {epm)
1280.0 13233 44,28 <= )
1290.0 132.38 £4.33 305
1320.0 132.45 44 40 304
1350.0 13256 44.80 303 [pH=7.87 Ca210 pBlom Tm142C
1380.0 %27 44,85 a4
1410.0 132.72 4487 3623 |pH=7.88 Ca210 ;8/cm T=11%C
1440.0 13282 44,77 w2
1445.0 132.82 &4.77 3 |START RECOVERY
1448.0 101.23 13.18
1447.0 100.58 1281
1442.0 100.26 1220
1450.0 0.80 1,76
1452.0 99.38 11.33
1458.0 89.10 11.05
1480.0 8.72 10.87
1485.0 96.65 10.80
1470.0 08.37 10.32
1490.0 .8 9.88
1505.0 97.00 .84
1535.0 . a1
1585.0 08,02 8.87
1508.0 90.70 8.85
1885.0 98.30 .28
17150 06,00 7.85
1838.0 95.45 7.40
1945.0 4,06 £4.90
25M.0 .75 570
2008.0 K.a2 6.57
r2?.0 93.45 5.40
2631.0 93.20 516
Golder Assoclates



903-1060.302

City of Blaine

Page 4 of 4

DATE ELAPSED DEPTHTO DRAW- FLOW COMMENTS
TIME WATER DOWN RATE
(min} a0 ut) (opm)
4024.0 =2.40 435
4430.0 8210 4.05
5450.0 01.87 as2
7185.0 90.90 2.04
8525.0 90.80 2.76

Golder Assoclates
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AnolyﬁchTechnoiogies,Inc.

SAMPLE CROSS REFERENCE SHEET

CLIENT ¢! GOLDER ASSOCIATES
PROJECT # : 903 1060.900
PROJECT NAME : CITY OF BLAINE, WA.

ATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX
9010-092-1 GOLDER/CCY-GWMP-1-A 10/02/90 WATER
9010-092-2 GOLDER/CCY-GWMP-3-A 10/04/90 WATER
9010-092-3 GOLDER/CCY-GWMP~3-B 10/05/90 WATER
----- TOTALS -----
MATRIX § SAMPLES
WATER 3

The samples from this project will be disposed of in thirty (30) days
from the date of this report. If an extended storage period is

‘required, please contact our sample contrel department before the
scheduled disposal date.



Anclyiico!'l'echnologies,lnc.

CLIENT

GOLDER ASSOCIATES

PROJECT # : 903 1060.900

PROJECT NAME

ANALYSIS

ARSENIC
BARIUM
CADMIUM
CALCIUM
CHROMIUM
COPPER
IRON

LEAD
MAGNESIUM
MANGANESE
MERCURY
POTASSIUM
SELENIUM
SILVER
SODIUM
ZINC
ALKALINITY
BICARBONATE
CARBONATE

CATION/ANION BALANCE

CITY OF BLAINE, WA.

# 9010-~092

ATI I.D.
ANALYTICAL SCHEDULE
TECHNIQUE REFERENCE LAB
AA/GF EPA 7060 R
AA/F EPA 7080 R
AA/GF EPA 7131 R
AA/F EPA 7140 R
AA/F EPA 7190 R
AA/F EPA 7210 R
AA/F EPA 7380 R
AA/GF EPA 7421 R
AL/F EPA 7450 R
AA/F EPA 7460 R
AA/COLD VAPOR EPA 7470 R
AA/F EPA 7610 R
AR/GF EPA 7740 R
AN/F EPA 7760 R
AA/F EPA 7770 R
AA/F EPA 7950 R
TITRIMETRIC EPA 310.1 R
TITRIMETRIC EPA 310.1 R
TITRIMETRIC EPA 310.1 R
CALCULATION SM 104C R

CONTINUED NEXT PAGE




)K!! AnglyticolTechnologies, Inc.

ANALYTICAL SCHEDULE

CLIENT
PROJECT #
PROJECT NAME

903 1060.900

CONTINUED

GOLDER ASSOCIATES

CITY OF BLAINE, WA.

ATI I.D. # 9010-092

ANALYSIS TECHNIQUE REFERENCE
CHILORIDE TITRIMETRIC EPA 325.3
COLOR COLORIMETRIC EPA 110.2
CONDUCTIVITY ELECTRODE EPA 9050
FLUORIDE ELECTRODE EPA 340.2
TOTAL HARDNESS CALCULATION SM 314A
HYDROXIDE TITRIMETRIC EPA 310.1
NITRATE-NITRITE AS NITROGEN COLORIMETRIC EPA 353.1
SILICA COLORIMETRIC EPA 370.1
SULFATE TURBIMETRIC EPA 375.4
TOTAL DISSOLVED SOLIDS GRAVIMETRIC EPA 160.1
TURBIDITY NEPHELOMETRIC EPA 180.1
R = ATI - Renton

SD = ATI - San Diego

T = ATI - Tempe

PNR = ATI - Pensacola

FC = ATI - Fort Collins

SUB = Subcontract

SD

SD

S§D



Anoiyﬁcol'l'echnologies,lnc.

CLIENT
PROJECT #

PROJECT NAME

S A R M S S S A S e A S A T S S e S S S A e S

CHROMIUM
COPPER
IRON

LEAD
MAGNESIUM
MANGANESE
MERCURY
POTASSIUM
SELENIUM
SILVER
SODIUM

ZINC

ATI I.D.# 9010-092

METALS RESULTS

GOLDER ASSOCIATES
903 1060.900
CITY OF BLAINE, WA.

GOLDER/CCY~GWMP-1-A

<0.005
<0.06
<0.0003
16
<0.03
<0.02
0.48
<0.005
7.6
0.05
<0.0005
3.3
<0.005
<0.02
8.2

0.22

<0.0003
14
<0.03
<0;02
<0.03
<0.005
6.2
0.05
<0.0005
3.0
<0.005
<0.02
8.7

0.02



Anofyiicol'l'echnologies,l ne.

° ATI I.D. # 9010-092
METALS QUALITY CONTROL

CLIENT : GOLDER ASSOCIATES MATRIX : WATER
PROJECT # : 903 1060.900
PROJECT NAME : CITY OF BLAINE, WA. UNITS : mg/L
T ) “sampLE DUP  SPIKED SPIKE %
PARAMETER ATI I.D. RESULT RESULT RPD SAMPLE CONC  REC
ARSENIC  9010-088-4  <0.005 <0.005 O 0.044 0.050 B8
BARIUM 9010-088-4  <0.06  <0.06 O 20.1  20.0 101
CADMIUM  9010-088-4  <0.0003 <0.0003 O 0.0023 0.0020 115
CALCIUM  9010-088-4 31 32 3 51 20 100
CHROMIUM  2010-088-4  <0.02  <0.02 O 2,04 2.00 102
COPPER 9010-088-4  <0.02  <0.02 O 0.95 1.00 95
IRON 9010-088-4  0.39 0.39 0 2.35 2.00 98
LEAD 9010-088-4  <0.005 <0.005 0 0.058 0.050 . 116
MAGNESIUM 9010-088-4 29 29 0 48 20 95
MANGANESE 9010-088-4  0.69 0.68 1 2.48 2.00 90
MERCURY  9010-108-1  <0.0005 <0.0005 O 0.0019 0.0020 95
POTASSIUM 9010-088-4 8.9 8.9 0 21.5 12.0 105
SELENIUM 9010-088-4  <0.005 <0.005 0 0.038 0.050 76
SILVER 9010-088-4  <0.02  <0.02 O 0.94 1.00 94
SODIUM 9010-088-4 44 a4 0 N/A N/A N/A
SODIUM BLANK SPIKE N/A N/A N/A  21.9  20.0 110
ZINC 9010-088-4  <0.01  <0.01 O 0.48  0.50 96

% Recovery = (Spike Sample Result - Sample Result)

Spike Concentration

RPD (Relative % Difference) = (Sample Result - Duplicate Result)

Average Result

X 100



‘)*L_g, AnalyticolTechnologies,inc.

CLIENT :
PROJECT # :
PROJECT NAME :

ATI I.D. # 9010-092

GENERAL CHEMISTRY RESULTS

GOLDER ASSOCIATES
903 1060.900
CITY OF BLAINE, WA.

MATRIX

"
x
)
|
]
LY

UNITS

(1]
a
S~

t

GOLDER/CCY~-GWMP~1-A

GOLDER/CCY~-GWMP-3-B

PARAMETER -1 -3
ALKALINITY 52 84
BICARBONATE 52 84
CARBONATE <5 <5
CHLORIDE <5 6
FLUORIDE <0.5 <0.5
TOTAL

HARDNESS 71 60
HYDROXIDE <5 <5
NITRATE~-NITRITE

as NITROGEN <0.05 <0.05
SILICA 22.2 25.3
SULFATE 6 <5
TOTAL

DISSOLVED 130 - 130
SOLIDS



c)ﬁk AnalyticolTechnologies,inc.

CLIENT
PROJECT #
PROJECT NAME

GENERAL CHEMISTRY QUALITY CONTROL

PARAMETER

ALKALINITY
CHLORIDE
FLUORIDE

TOTAL
HARDNESS

NITRATE-NITRITE

as NITROGEN
SILICA
SULFATE
TOTAL

DISSOLVED
SOLIDS

: GOLDER ASSOCIATES MATRIX : WATER

: 903 1060.900

¢ CITY OF BLAINE, WA. UNITS : mg/L
ATI SAMPLE DUP SPIKED SPIKE &%
1.D. RESULT RESULT RPD RESULT ADDED REC
$010-092-3 84 88 5 276 200 96
9010-108-1 5 5 0 212 200 104
9010-092-3 <0.5 <0.5 0 4.97 5.00 95
9010-088~-4 196 199 2 N/A N/A N/A
01016601 <0.05 <0.05 0 1.9 2.0 S5
01016601 25.7 26.6 3 68.0 40.0 105
9010-108-1 <5 <5 0 9.7 10 a7
9010-0952-3 130 120 8 N/A N/A N/A

% Recovery = (Spike Sample Result - Sample Result)
------------------------------------- X 100

Spike Concentration

RPD (Relative % Difference) = (Sample Result - Duplicate Result)

Average Result

X 100



AncnyicclTechnologies,lnc.

ATI I.D. # 9010-092

GENERAL CHEMISTRY RESULTS

CLIENT : GOLDER ASSOCIATES MATRIX : WATER

PROJECT # : 903 1060.900

PROJECT NAME : CITY OF BLAINE, WA. ' UNITS : -
GOLDER/CCY-GWHP 1-A GOLDER/CCY-GWMP-3-B

PARAMETER -1 -3

COLOR <5 <5

CATION/ANION

BALANCE 1.21 0.76



N B N B s
_

éAnolyficolTechnoiogies,|nc.

GENERAL CHEMISTRY QUALITY CONTROL

ATI I.D.

# 9010-092

CLIENT ! GOLDER ASSOCIATES MATRIX : WATER
PROJECT # :$ 903 1060.900
PROJECT NAME : CITY OF BLAINE, WA. UNITS : -

ATI SAMPLE DUP SPIKED SPIFE &%
PARAMETER I.D. RESULT RESULT RPD RESULT ADDED REC
COLOR 9010-092-3 <5 <5 0 N/A N/A N/A

y
% Recovery = (Spike Sample Result - Sample Result)
------------------------- X 100

RPD (Relative % Difference) = (Sample Result - Duplicate Result)

Spike Concentration

Average Result

X 100



éAnoIyncol‘l'echnologies,lnc.

CLIENT
PROJECT #
PROJECT NAME

10

ATI I.D. # 9010-0%52

GENERAL CHEMISTRY RESULTS

GOLDER ASSOQOCIATES
903 1060.900
CITY OF BLAINE, WA.

MATRIX

i

UNITS

:
E

CONDUCTIVITY

GOLDER/CCY~-GWMP-1-A




AnofyticclTechnologies,inc. 1

ATI I.D. # 9010-092

GENERAL CHEMISTRY QUALITY CONTROL

CLIENT ¢ GOLDER ASSOCIATES ) MATRIX : WATER

PROJECT # : 903 1060.900

PROJECT NAME : CITY OF BLAINE, WA. UNITS : umhos/cm
ATI SAMPLE DUP SPIKED SPIKE %

PARAMETER I.D. RESULT RESULT RPD RESULT ADDED REC

CONDUCTIVITY 9010-108-1 130 150 14 N/A N/A R/A

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration

RPD (Relative § Difference) = (Sample Result - Duplicate Result)

--------------------------------- X 100
Average Result



ﬁ - - -I - ' -“4 - ] -

- e

S N AR AN EE .

Bl Tl .

)! gk AnalyticolTechnologies, Inc. 12

ATI I.D. # 9010-092

GENERAL CHEMISTRY RESULTS
CLIENT ¢ GOLDER ASSOCIATES MATRIX : WATER
PROJECT # : 903 1060.900
PROJECT NAME : CITY OF BLAINE, WA. UNITS : NTU
GOLDER/CCY-GWMP-1-A GOLDER/CCY-GWMP-3-B

PARAMETER -1 -3
TURBIDITY 18 <0.5




—
I

é&AnciyficoFTechnologies,lnc.

13

ATI I.D. # 9010-092

GENERAL CHEMISTRY QUALITY CONTROL

CLIENT

¢ GOLDER ASSOCIATES MATRIX : WATER
PROJECT 4 $ 903 1060.900
PROJECT NAME : CITY OF BLAINE, WA. UNITS : NTU
ATI SAMPLE DUP SPIKED SPIKE %
PARAMETER I.D. RESULT RESULT RPD RESULT ADDED REC
TURBIDITY 9010-108~1 <0.5 <0.5 -0 N/A N/A N/A
% Recovery = (Spike Sample Result -~ Sample Result)
R e X 100
Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)
--------------------------------- X 100

Average Result



)&k, AnalyticolTechnologies,Inc.

ATI I.D. § 9010-108

SAMPLE CROSS REFERENCE SHEET

CLIENT ! GOLDER ASSOCIATES
PROJECT # : 903-1060
PROJECT NAME : BLAINE/PUMP TESTING/WA

S T S G S - - -

- - — —— T T S —— S S > f o - -

ATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX

o S S T G P T T R D N S D —-— - -

9010-108-1 CCY-GWMP-2-B 10/09/90 WATER

G ey G T TP W T S e S S W R SN W S -

The samples from this project will be disposed of in thirty (30) days
from the date of this report. If an extended storage period is

required, please contact our sample control department before the
scheduled disposal date.



)! Ak, AnalyticolTechnologies,Inc.
ATI I.D. # 9010-108

ANALYTICAL SCHEDULE

CLIENT : GOLDER ASSOCIATES
PROJECT # ¢ 903-1060
PROJECT NAME : BLAINE/PUMP TESTING/WA

ANALYSIS TECHNIQUE REFERENCE LAB
ARSENIC AA/GF EPA 7060 R
BARIUM AA/F EPA 7080 R
CADMIUM AA/GF ' EPA 7131 R
CALCIUM AA/F EPA 7140 R
CHROMIUM AA/F EPA 7190 R
COPPER AA/F EPA 7210 R
IRON AA/F EPA 7380 R
LEAD AA/GF EPA 7421 R
MAGNESIUM AA/F EPA 7450 R
MANGANESE AA/F EPA 7460 R
MERCURY AA/COLD VAPOR  EPA 7470 R
POTASSIUM AA/F EPA 7610 R
SELENIUM AA/GF EPA 7740 R
SILVER . AA/F ' EPA 7760 R
SODIUM AA/F EPA 7770 R
ZINC AA/F EPA 7950 R
ALKALINITY TITRIMETRIC EPA 310.1 R
BICARBONATE TITRIMETRIC EPA 310.1 R
CARBONATE TITRIMETRIC EPA 310.1 R
CATION/ANION BALANCE CALCULATION SM 104C R

CONTINUED NEXT PAGE



Z,,:_AgAno|y1icolTechnologies,lnc.

ANALYTICAL SCHEDULE

CLIENT
PROJECT #
PROJECT NAME

903-1060

CONTINUED

GOLDER ASSOCIATES

BLAINE/PUMP TESTING/WA

ANALYSIS TECHNIQUE
CHLORIDE TITRIMETRIC
COLOR COLORIMETRIC
CONDUCTIVITY ELECTRODE
FLUORIDE ELECTRODE
HARDNESS CALCULATION
HYDROXIDE TITRIMETRIC
NITRATE ~NITRITE AS NITROGEN COLORIMETRIC
SILICA COLORIMETRIC
SULFATE TURBIMETRIC
TOTAL DISSOLVED SOLIDS GRAVIMETRIC
TURBIDITY NEFHELOMETRIC
R = ATI - Renton

SD = ATI ~ San Diego

T = ATI - Tempe

PNR = ATI - Pensacola

FC = ATI - Fort Collins

SUB = Subcontract

REFERENCE LAB
EPA 325.3 R
EPA 110.2 SD
EPA 9050 R
EPA 340.2 SD
SM 314A R
EPA 310.1

EPA 353.1 sD
EPA 370.1 §D
EPA 375.4 R
EPA 160.1

EPA 180.1 R



‘)‘_L AnalyticolTechnologies, Inc.

CLIENT
PROJECT #

PROJECT NAME

CADMIUM
CAILCIUM
CHROMIUM
COPPER
IRON

LEAD
MAGNESIUM
MANGANESE
MERCURY
POTASSIUM
SELENIUM
SILVER
SODIUM

ZINC

METALS RESULTS

GOLDER ASSOCIATES

903-1060

BLAINE/PUMP TESTING/WA

CCY-GWMP-2
-1

<0.005
<0.06
<0,0003
13
<0.02

<0.02

<0.005
5.3
0.10
<0.0005
2.2
<0.005
<0.02
9.5

0.04

ATI I.D.§# 9010-108

»

MATRIX : WATER




Anolyﬁcol'fechnologies,lnc.

CLIENT
PROJECT #

PROJECT NAME

ARSENIC
BARIUM
CADMIUM
CALCIUM
CHROMIUM
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
POTASSIUM
SELENIUM
SILVER
SODIUM
SODIUM

ZINC

% Recovery =

RPD (Relative % Difference) =

: GOLDER ASSOCIATES
: 903-1060
: BLAINE/PUMP TESTING/WA

9010-088-4
9010-088-4
9010-088-4
9010-088-4
9010-088-4
9010-088-4
9010-088-4
9010-088-4
9010-088~-4
9010-088-4
9010-108-1
9010-088-4
9010-088-4
9010-088-4

9010-088-4

BLANK SPIKE

9010-088-4

SAHPLE
RESULT
<0.005
<0.06
<0.0003
31
<0.02
<0.02
0.39
<0.005
29

0.69
<0.0005
8.9
<0.005
<0.02
44

N/A

<0.01

(Spike Sample Result - Sample Result)

ATI I.D. # 9010-108
METALS QUALITY CONTROL
MATRIX : WATER
UNITS : mg/L
DUP "SPIKED SPIRKE %
RESULT RPD SAMPLE CONC REC
<0.005 O 0.044 0.050 88
<0.06 0 20.1 20.0 101
<0.0003 © 0.0023 0.0020 115
32 3 51 20 100
<0.02 0 2.04 2.00 102
<0.02 0 0.95 1.00 95
0.39 0 2.35 2.00 98
<0.005 © 0.058 0.050 116
29 0 48 20 95
0.68 1 2.48 2.00 90
<0.0005 0 0.0019 0.0020 95
8.9 0 21.5  12.0 105
<0.005 © 0.038 0.050 76
<0.02 o 0.94 1.00 94
44 o N/A N/A N/A
N/A N/A  21.9 20.0 110
<0.01 0 0.48 0.50 96
-—- -—- x 100
(Sample Result - Duplicate Result)
--------------------------------- X 100

Spike Concentration

Average Result
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CLIENT H
PROJECT # :
PROJECT NAME :

ALKALINITY
BICARBONATE
CARBONATE
CHILORIDE
FLUORIDE

TOTAL
HARDNESS

HYDROXIDE

NITRATE-NITRITE
as NITROGEN

SILICA
SULFATE
TOTAL

DISSOLVED
SOLIDS

GENERAL CHEMISTRY RESULTS

GOLDER ASSOCIATES

903-1060

BLAINE/PUMP TESTING/WA

=1

80
80

<5

<0.5

54

<5

<0,05
25.7
<5

130

ATI I.D. #

MATRIX
UNITS

$010-108

¢ WATER

ng/L
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CLIENT
PRCJECT #
PROJECT NAME

ATI I.D.

GENERAL CHEMISTRY QUALITY CONTROL

GOLDER ASSOCIATES
903~1060
BLAINE/PUMP TESTING/WA

ALKALINITY
CHLORIDE
FLUORIDE

TOTAL
HARDNESS

NITRATE-NITRITE

as NITROGEN
SILICA
SULFATE
TOTAL

DISSOLVED
SOLIDS

ATI SAMPLE  DUP
I.D. RESULT RESULT
9010-092-3 84 88
9010-108-1 & 5
01016003 0.6 0.6
9010-088-4 196 199
9010-108-1 <0.05 <0.05
9010-108-1 25.7 26.6
9010-108-1 <5 <5
9010-108-1 130 150

4 9010~108

% Recovery = (Spike Sample Result -~ Sample Result)

Spike Concentration

RPD (Relative % Difference) = (Sample Result - Duplicate Result)

Average Result

MATRIX : WATER
UNITS : mg/L

SPTKED SPIKE %
RPD RESULT ADDED REC
5 276 200 96
0 212 200 104
0 5.17 5.00 103
2 N/A N/A  N/A

0 1.9 2.0 95
3 68.0 40.0 105

0 9.7 10 97
14 N/A N/A  N/A

X 100
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ATI I.D. * 9010-108
GENERAL CHEMISTRY RESULTS

CLIENT : GOLDER ASSOCIATES MATRIX : WATER
PROJECT # : 903-1060
PROJECT NAME : BLAINE/PUMP TESTING/WA UNITS : -~

PARAMETER -1
COLOR <5
CATION/ANION

BALANCE 0.74
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ATI I.D. # 9010-1

GENERAL CHEMISTRY QUALITY CONTROL

o8

CLIENT : GOLDER ASSOCIATES MATRIX : WATER
PROJECT # ! 903-1060
PROJECT NAME : BLAINE/PUMP TESTING/WA UNITS : -

ATI SAMPLE  DUP SPIKED SPIKE %
PARAMETER I.D. RESULT RESULT RPD RESULT ADDED REC
COLOR 01016502 <5 <5 0 N/A N/A  N/A

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration
RPD (Relative % Difference) = (Sample Result - Duplicate Result)

--------------------------------- X 100
Average Result
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CLIENT
PROJECT #
PROJECT NAME

CONDUCTIVITY

GENERAL CHEMISTRY RESULTS

GOLDER ASSOCIATES
903-1060

BLAINE/PUMP TESTING/WA

10

ATI I.D.

MATRIX

UNITS

9010-108

WATER

umhos/cm

CCY-GWMP-2-B




Anciyiicol‘l'echnologies,lnc. 11

ATI I.D. # 9010-108

GENERAL CHEMISTRY QUALITY CONTROL

CLIENT ! GOLDER ASSOCIATES MATRIX : WATER

PROJECT # ¢ 903-1060

PROJECT NAME : BLAINE/PUMP TESTING/WA UNITS ¢ umhos/cm
ATI SAMPLE DUP SEPIKED SPIKE §

PARAMETER I.D. RESULT RESULT RPD RESULT ADDED REC

CONDUCTIVITY 9010-108-1 130 150 14 N/A N/A N/A

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration

RPD (Relative % Difference) = (Sample Result ~ Duplicate Result)

--------------------------------- X 100
Average Result
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ATI I.D. # 9010-108

GENERAL CHEMISTRY RESULTS

CLIENT : GOLDER ASSOCIATES MATRIX : WATER
PROJECT # : 903-1060
PROJECT NAME : BLAINE/PUMP TESTING/WA UNITS 3 NTU

TURBIDITY <0.5
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ATI I.D. §# 9010-108

GENERAL CHEMISTRY QUALITY CONTROL

CLIENT ¢ GOLDER ASSOCIATES ' MATRIX : WATER

PROJECT # : 903-1060

PROJECT NAME : BLAINE/PUMP TESTING/WA UNITS : NTU
ATI SAMPLE DUP SPIKED SPIKE %

PARAMETER I.D. RESULT RESULT RPD RESULT ADDED REC

TURBIDITY 9010-108-1 <0.5 <0.5 0 N/A N/A N/A

% Recovery = (Spike Sample Result - Sample Result)
Spike Concentration

RPD (Relative % Difference) = (Sample Result - Duplicate Result)

--------------------------------- X 100
Average Result



	

