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1. INTRODUCTION

In February and April 2010, EPA conducted a study to identify potential sources of nitrate
contamination in groundwater and residential drinking water wells in the Lower Yakima Valley in
central Washington State. The study was in response to community concerns about the high nitrate
levels in residential drinking water wells and the potential disproportionate impacts on low income
and minority rural populations in the area. U.S. Environmental Protection Agency (EPA) released
a report on this study in September 2012, entitled “Relation Between Nitrate in Water Wells and
Potential Sources in the Lower Yakima Valley” (EPA 2012a).

In the 2010 study, EPA collected samples from existing residential drinking water and dairy
supply wells. Information on well depths and screened intervals were known for about one-third
of the wells that were sampled. Designation of upgradient and downgradient wells was based on
regional groundwater flow data from the United States Geological Survey (USGS 2009).

As a follow-up to the 2010 study, EPA installed and sampled ten groundwater monitoring wells in
the vicinity of the Yakima Valley dairies that were included in the 2010 study. These dairies
consist of a group of adjacent dairies, including the George DeRuyter & Son Dairy, D and A
Dairy, Cow Palace, Liberty Dairy and Bosma Dairy, referred to collectively as the Dairy Cluster,
and the Haak Dairy. The primary sources of nitrogen at these dairies include application fields,
manure lagoons, manure piles, silage, and cow pens. This report presents a summary of
monitoring well installation, groundwater sampling and analytical results for this most recent field
investigation which was conducted in December 2012 and January 2013.

2. INVESTIGATION OBJECTIVES

The objectives of the December 2012 and January 2013 monitoring well installation and sampling
were to:

e Confirm the direction of groundwater flow in the shallow drinking water aquifer in the
vicinity of the dairies;

e Complement the understanding of the nitrate concentrations in the drinking water aquifer
upgradient and downgradient of the dairies with monitoring wells of documented
construction; and

e Determine if there is a shallow, perched aquifer above the drinking water aquifer in the
vicinity of the dairies.

3. ENVIRONMENTAL SETTING

The Yakima Basin (Figure 1) is bounded by basalt ridgelines to the north and south, and the
Cascade Mountains to the west. The Yakima Basin is a watershed of great diversity in climate,
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vegetation, and land use. More than 30 percent of the Yakima Basin is forested, about 30 percent
is shrub-steppe rangeland, and about 28 percent is in agricultural production (USGS 2009). The
Yakima River flows from its headwaters near the crest of the Cascade Mountains to its mouth
where it joins the Columbia River, 160 miles to the east. Precipitation is less than nine inches
annually and irrigation plays a key role in the viability of agriculture. A series of high mountain
reservoirs captures snowmelt, which is released through the Yakima River into a complex set of
irrigation diversions and canals throughout the basin.

The hydrological setting in the vicinity of the monitoring wells consists of fine- and coarse-
grained sediments overlying a sequence of three major basalt flows. The structural setting is
created by bounding ridges such as the Rattlesnake Mountains, Ahtanum Ridge, Toppenish Ridge,
and Horse Heaven Hills. The uppermost basalts of the Saddle Mountain Unit of the Columbia
River Basalt Group are typically exposed in these upland ridges. This unit averages more than 500
feet thick. The underlying Wanapum Unit averages 600 feet thick. These units are separated by
the Mabton Interbed, with an average thickness of 70 feet.

There are two main aquifer types underlying the area. They include a surficial unconfined to
semi-confined alluvial aquifer and an extensive basalt aquifer of great thickness underlying the
sedimentary deposits. The basalt aquifer is believed to be semi-isolated from the surficial aquifer
and stream systems. Groundwater flow within the surficial aquifer generally follows topography,
with natural recharge occurring within the headlands and on the sides of the valley and discharge
occurring to the Yakima River. Flow within the uppermost portions of the underlying basaltic
aquifer also generally follows this pattern. A detailed description of the hydrogeology of the
Yakima River Basin Aquifer System is presented in the USGS publication “Hydrogeologic
Framework of the Yakima River Basin Aquifer System, Washington” (USGS 2009).

4. SUMMARY OF FIELD ACTIVITIES

Monitoring well drilling, installation, surveying, sampling procedures and analytical methods are
described in the Lower Yakima Valley Dairy Investigation Quality Assurance Project Plan
(QAPP) (EPA 2012b) and summarized below.

A. Drilling and Monitoring Well Installation

The investigation described in the QAPP included drilling approximately thirteen boreholes and
installing monitoring wells in the alluvial drinking water aquifer and in the perched aquifer if
encountered at those locations. The QAPP indicated that more or fewer wells would be drilled
depending on access, field conditions and drilling progress within the field investigation schedule.
Of the thirteen potential well locations identified in the QAPP, EPA installed ten monitoring
wells. One upgradient and six downgradient wells were installed near the Dairy Cluster and one
upgradient and two downgradient wells were installed near the Haak Dairy (Figures 2 and 3). No



perched aquifer was encountered during drilling; therefore, only one well was completed at each
location.

Boreholes were advanced using an air-rotary casing hammer drill rig until groundwater was
encountered. Monitoring wells were constructed using 2-inch diameter schedule 40 polyvinyl
chloride (PVC) casing. The majority of wells were screened with one 20-foot section of 2 inch
0.0100 continuous slot PVC screen. Wells HK-11 and HK-12 were screened with 10-foot instead
of 20-foot long screens to attempt to reduce the turbidity in these wells. The monitoring wells
were completed to ground surface with a schedule 40 PVC riser. Wells were developed according
to the procedures identified in Appendix A of the QAPP. Drill cuttings were spread on the ground
surface adjacent to each monitoring well. Well development water was discharged to the Zillah
Wastewater Treatment Plant after receipt and review of development water sample results.

Soils encountered during drilling were primarily sand mixed with small amounts of gravels of
different sizes, silts or clay. No low-permeability layers that would inhibit infiltration through the
alluvium were encountered during drilling. In monitoring well DC-01, basalt was encountered at
approximately 155 feet below ground surface. This well was completed at the alluvium/basalt
interface. Boring logs are included in Appendix A.

Monitor well locations and top of casing elevations were surveyed by a Washington licensed
professional land surveyor. This information is summarized in Table 1.

Table 1 - Monitoring Well Locations and Elevations

Well No. Northing Easting Top Of(f(;stsgﬂ SEII_e)vatlon
DC-01 396035.927 1731673.203 1199.56
DC-03 384172.901 1729718.927 911.09
DC-04 382789.225 1733514.588 877.82
DC-05 382770.202 1736263.732 912.51
DC-07 385390.146 1730842.184 889.91
DC-09 390744.768 1736012.372 1049.10
DC-14 390726.492 1731319.001 1037.13
HK-10 382948.949 1766885.828 1053.99
HK-11 380157.444 1766995.687 978.47
HK-12 380186.496 1768204.215 998.65

Datum

Horizontal - NAD 83 (2011) SPC WA S

Vertical - NAVD 88

Abbreviations
DC — Dairy Cluster
HK — Haak Dairy

aMSL — above mean sea level




B. Groundwater Elevations and Flow Direction

EPA measured water level elevations in the new monitoring wells prior to sampling to determine
the groundwater flow direction. Water level elevations are summarized in Table 2 and the

groundwater gradients near the Dairy Cluster and the Haak Dairy are illustrated in Figures 4 and 5,
respectively.

Table 2 - Monitoring Well Water Level Elevations

i Top of
Well W(_a" Coordlnate-s Ca?ir]g D\?\f’;the :O V\/Ealte?/;;g\r/]el Date of
No. Northing Easting Elevation (feet) (feet aMSL) Measurement
(feet aMSL)

DC-01 | 396035.927 | 1731673.203 1199.56 150.50 1049.06 1/4/2013
DC-03 | 384172.901 | 1729718.927 911.09 72.40 838.69 1/2/2013
DC-04 | 382789.225 | 1733514.588 877.82 32.68 845.14 1/3/2013
DC-05 | 382770.202 | 1736263.732 912.51 68.31 844.20 1/4/2013
DC-07 | 385390.146 | 1730842.184 889.91 4411 845.80 1/3/2013
DC-09 | 390744.768 | 1736012.372 1049.10 144.13 904.97 1/3/2013
DC-14 | 390726.492 | 1731319.001 1037.13 130.61 906.52 1/3/2013
HK-10 | 382948.949 | 1766885.828 1053.99 48.66 1005.33 1/4/2013
HK-11 | 380157.444 | 1766995.687 978.47 12.55 965.92 1/4/2013
HK-12 | 380186.496 | 1768204.215 998.65 25.70 972.95 1/3/2013
Datum

Horizontal - NAD 83 (2011) SPC WA S
Vertical - NAVD 88

Abbreviations

DC — Dairy Cluster

HK — Haak Dairy

aMSL — above mean sea level

C. Sample Collection and Analysis

Monitoring well sampling was conducted from January 2 through January 4, 2013. Samples were
collected from each of the new wells using the low flow sampling technique described in the
standard operating procedure (SOP) included in the QAPP (EPA 2012b). Low flow sampling
included monitoring water quality parameters (i.e., dissolved oxygen, turbidity, pH and
temperature) prior to sample collection (Appendix B).

Samples from each well were field screened for nitrate and ammonia using Hach test strips. A
sample was collected from each new well and submitted to TestAmerica Laboratories, Inc. located
in Denver, Colorado for nitrate analysis using EPA Method 300.0. TestAmerica is a National
Environmental Laboratory Accreditation Program certified drinking water laboratory for nitrate
analysis. If the Hach test strip indicated ammonia could be present, an additional sample was
collected and analyzed for ammonia by EPA’s Manchester Environmental Laboratory using EPA



Method 350.1. In addition, the following field quality control (QC) samples were collected: two
trip blanks, two equipment blanks, two field blanks, and two field duplicates were collected. The
field QC samples were analyzed for nitrate in accordance with EPA Method 300.0 by
TestAmerica Laboratories, Inc. or ammonia in accordance with EPA Method 350.1, as

appropriate.

Analytical methods, sample containers, holding times and sample preservation requirements are
summarized in Table 3.

Table 3
Analytical Methods, Sample Containers, Holding Times and Preservation
: Reporting . .
Analyte Analytical Limit or Range Container Ho_Idlng Preservation
Method Type time
(mg/L)
Nitrate EPA 300.0 0.9 500ml 48 hours | <6deg. C
polyethylene
H,S0O4 to
Ammonia EPA 350.1 0.5 olsgglmllene 28 Days pH <2,
POIyethy <6 deg. C
Ammonia | Tach Ammonia 0-6.0 N/A N/A N/A
Test Strip
Nitrate Hach Nitrate 0-50 N/A N/A N/A
Test Strip

5. ANALYTICAL RESULTS

The field test strip and analytical sample results are presented in Table 4. The Hach nitrate field
test strips are a colorimetric test that measures nitrate concentrations in increments of 0, 1, 2, 5, 10,
20, and 50. The Hach ammonia field test strips indicated that ammonia could be present in three
wells; however the laboratory did not detect ammonia in any of the samples. A summary of the
results for the field QC samples is presented in Table 5. Groundwater nitrate concentrations for
the Dairy Cluster and the Haak Dairy wells are shown on Figures 4 and 5, respectively.




Table 4

Analytical Sample Results

Well EPA Well Location .Hach Test Strip . - Laboratory Results -
No. Sample ID Nitrate | Ammonia | Nitrateas N Ammonia
(mg/L) (mg/L) (mg/L) (mg/L)
DC-01 12534005 Upgradient 5-10 0 9.8 Not Analyzed
DC-03 12534000 Downgradient 20-50 0.25 190 0.10U
DC-04 12534003 Downgradient 20 0 26 Not Analyzed
DC-05 12534009 Downgradient 20 0 32 Not Analyzed
DC-07 12534002 Downgradient <1 0 2.8 Not Analyzed
DC-09 12534004 Downgradient 5 0.25-0.5 6.0 0.10U
DC-14 12534001 Downgradient 20 0 26 Not Analyzed
HK-10 12534006 Upgradient 0 0 0.94 Not Analyzed
HK-11 12534007 Downgradient 30 0 31 Not Analyzed
HK-12 12534008 Downgradient 20 0.25 47 0.10U

Abbreviations

DC - Dairy Cluster

HK - Haak Dairy

mg/L - milligrams per Liter
U -The material was analyzed for but was not detected above the level of the associated value. The associated value is
either the sample quantitation limit or the sample detection limit.

Table 5
Field Quality Control Sample Laboratory Analytical Results
EPA Nitrate as N Ammonia
Sample 1D Sample ID QC Type (mg/L) (mg/L)
TBOIWT 12534012 Trip Blank 05U Not Analyzed
TBO2WT 12534013 Trip Blank 05U Not Analyzed
EBOIWT 12534020 Equipment Blank 0.0431] 0.10U
EBO2WT 12534021 Equipment Blank 05U Not Analyzed
FBOIWT 12534024 Field Blank 05U 0.10U
FBO2WT 12534025 Field Blank 05U Not Analyzed
Field Duplicate of Sample
FDOIWT 12534016 12534002 2.7 Not Analyzed
Field Duplicate of Sample
FDO2WT 12534017 12534004 6.0 0.10U

Abbreviations

mg/L - milligrams per Liter
J - The associated value is an estimated quantity.
U -The material was analyzed for but was not detected above the level of the associated value. The associated value is
either the sample quantitation limit or the sample detection limit.
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6. QUALITY ASSURANCE AND QUALITY CONTROL

This investigation was implemented following the procedures described in the approved QAPP
(EPA 2012b). There were six documented deviations from the approved QAPP based on
conditions encountered in the field. An explanation of these deviations and the completed and
signed sample alteration forms are included in Appendix C.

A stage 4 data validation was performed by the EPA Region 10 Quality Assurance team for all the
data generated by the TestAmerica laboratory. The ammonia analyses conducted at the EPA
Manchester Environmental Laboratory were reviewed and verified in accordance with the
Laboratory Quality Manual and method SOPs. The quality assurance memoranda for the nitrate
and ammonia analyses are included in Appendix D. All of the chemical analyses met project data
quality goals and criteria and are useable for all purposes.

7. SUMMARY AND CONCLUSIONS

The groundwater flow direction in the vicinity of the dairies based on the water level
measurements in the new wells is towards the Yakima River which is consistent with the regional
groundwater flow direction developed by the USGS and presented in EPA’s September 2012
report. No shallow, perched aquifer was encountered during drilling.

At the Dairy Cluster, the nitrate concentration in the upgradient well was 9.8 mg/L. which is
elevated above the range of naturally occurring nitrate concentrations (generally below 1.1 mg/L),
but below EPA’s drinking water standard' for nitrate of 10 milligrams per liter (mg/L) or parts per
million (ppm). This indicates that there are potential anthropogenic sources of nitrate upgradient of
this well. The nitrate concentrations in the wells downgradient of the Dairy Cluster ranged from
2.8 mg/L to 190 mg/L, with four of six downgradient monitoring wells exceeding EPA’s drinking
water standard.

At the Haak Dairy, the nitrate concentration in the upgradient well was 0.94 mg/L and the
concentrations in the two downgradient wells were 31 mg/L and 47 mg/L.

The conclusions in the September 2012 report indicated that the dairies in the study are a likely
source” of nitrate contamination in residential drinking water wells downgradient of the dairies.
The new data demonstrate that the dairies are a source of nitrate contamination to the groundwater
beneath and downgradient of these dairies, thereby reinforcing the conclusions in the September
2012 report.

' EPA’s drinking water standard for nitrate is also referred to as the Maximum Contaminant Level (MCL).
* The primary sources of nitrogen at the dairies include application fields, manure lagoons, manure piles, silage and
cow pens.
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Appendix A
Well Logs



LOG & COMPLETION DIAGRAM
Well ID Tag No. BHP137 DC-1

Flush mount surface protector
Top of Casing Elevation 1199.56 ft.

0.0
/ Concrete (0-1.5)
Gravelly sand with silt %
33 - /— 8-inch diameter (0-57
Sandy silt inch diameter ( )
38 /
Gravelly sand
46 /
Sandy silt with gravel /
% Bentonite chip (1-136)
2 % Solid 2-inch Sch. 40 PVC (0.5-140)
% 6-inch diameter (57-160)
Sandy silt %
130 %
— Z
Sand with some silt )
: Sand pack, size 12/20 (136-160)
145
Sand with | ¥ Water level = 150.5' at time of sampling
and with some grave W Water level = 153" at time of drilling
155 B

Weathered basalt

Completed 12/18-19/12
Drilling Method = Air Rotary

All depths are in feet

Total Depth = 160 feet

2-inch Sch. 40 PVC, 0.010" slot (140-160)




LOG & COMPLETION DIAGRAM
Well ID Tag No. BHP129 DC-3

0.0

11

21

51

Flush mount surface protector
Top of Casing Elevation 911.09 ft.

Sand

Silty sand with gravel

Sandy gravel

Cement (0-1.5)

Bentonite chips (1.5-58.5)

Sand

Completed 12/10/2012
Drilling Method = Air Rotary

All depths are in feet

A
s A I T T T T

Solid 2-inch Sch. 40 PVC (0-62.5)

Silica sand, size 20/40 (58.5-85)

Total Depth = 85 feet

2-inch Sch. 40 PVC, 0.010" slot (62.5-82.5)

;Water level = 72.4" at time of drilling & sampling




LOG & COMPLETION DIAGRAM
Well ID Tag No. BHP132 DC-4

Flush mount surface protector
Top of Casing Elevation 877.82 ft.

0.0
/ Concrete (0-1.5)
Sand with silt % /
.
Sand with gravel % %
13 % % Bentonite chips (1.5-24.5)
Gravelly sand % /// o
[ Solid 2-inch Sch. 40 PVC (0.5-29.5)
17 % /%
Clay with silt é Z
2 Sand with silt % %
26 Sand pack, size 20/40 (24.5-51)
Silt
31
Water level =32.6' at time of sampling
Water level = 36' at time of drilling
Silty sand
2-inch Sch. 40 PVC, Size 0.010" slot (29.5-49.5)
46
Sand

Total Depth = 51 feet

Completed 12/13/12
Drilling Method = Air Rotary

All depths are in feet




LOG & COMPLETION DIAGRAM
Well ID Tag No. BHP138 DC-5

Flush mount surface protector
Top of Casing Elevation 912.5 ft.

0.0
Silty sand Z Concrete (0-1.5)
1 /
Silt with sand /
16 %
Sand with gravel Z
% Bentonite chips (1.5-59.5)
34 % Solid 2-inch Sch. 40 PVC (0.5-63.5)
Silt with sand %
SH Sand pack, size 12/20 (59.5-86)
67 Water level = 68.3' at time of sampling
— Water level = 69" at time of drilling
Sand with gravel 2-inch Sch. 40 PVC, 0.010" slot (63.5-83.5)
81

Sand with trace silt and gravel

Completed 12/20/12
Drilling Method = Air Rotary

All depths are in feet

Total Depth = 86 feet




LOG & COMPLETION DIAGRAM
Well ID Tag No. BHP131 DC-7

Flush mount surface protector
Top of Casing Elevation 889.91 ft.

0.0
/ Concrete (0-1.5)
Sand %
11 %
Sandy gravel /
14 /
Silty sand
16 /
sand % Bentonite chips (1.5-34.5)
21 % Solid 2-inch Sch. 40 PVC (0.5-38.5)
Sand with trace gravel Z
Sand pack, size 20/40 (34.5-61)
41
Gravelly sand y Water level = 44.1' at time of sampling
46 = Water level = 44.5' at time of drilling
Silty sand 2-inch Sch. 40 PVC, 0.010 inch slot (38.5-58.5)
51
Sand

Total Depth = 61 feet

Completed 12/13/2012
Drilling Method = Air Rotary

All depths are in feet




LOG & COMPLETION DIAGRAM
Well ID Tag No. BHP133 DC-9

0.0

15

61

70

91

133

145
150
155

171

Flush mount surface protector
Top of Casing Elevation 1049.10 ft.

Sandy gravel

Sand with trace gravel

Silty sand

Sand

Concrete (0-1.5)

Bentonite chips & pellets (1.5-169.5)

Sandy gravel

Sand

Sand with some gravel

Sand

Sandy silt

Sand with some silt

Completed 12/13-14/12
Drilling Method = Air Rotary

All depths are in feet

Z ) )AANNNANNNNNNNNNNN
A A

Solid 2-inch Sch. 40 PVC (0.5-173.5)

¥ Water level = 144.13'" at time of sampling
¥ Water level = 146' at time of drilling #2

Sand pack, size 20/40 (169.5-196)

Total Depth = 196 feet

2-inch Sch. 40 PVC, 0.010" slot (173.5-193.5)
¥ Water level = 187" at time of drilling #1




LOG & COMPLETION DIAGRAM
Well D Tag No. BHP130 DC-14

0.0

18

40

86

100

Flush mount surface protector
Top of Casing Elevation 1037.13 ft.

Sand

Sand with some gravel

Gravelly sand

Sand

Concrete (0-1.5)

Bentonite chips (1.5-124.5)
Solid 2-inch Sch. 40 PVC (0.5-128.5)

Gravelly sand

Sand with some gravel

Completed 12/11-12/12
Drilling Method = Air Rotary

All depths are in feet

- A R T Y

Z INININNINNMIMIIHIIIHIHIHIDIDUDIDINBMS

Water level = 130' at time of sampling

il EWater level = 131 at time of drilling

Sand pack, Size 20/40 (124.5-151)
2-inch Sch. 40 PVC, 0.010" slot (128.5-148.5)

Total Depth = 151 feet




LOG & COMPLETION DIAGRAM
Well ID Tag No. BHP136 HK-10

0.0

10

25

35

50

Flush mount surface protector
Top of Casing Elevation 1053.99 ft.

Sandy silt

Concrete (0-1.5)

Gravelly sand

Bentonite chips (1.5-39.5)
Solid 2-inch Sch. 40 PVC (0.5-43.5)

Sand

Sand with silt

A T T T H H
AN

7

Sand pack, size 12/20 (39.5-66)

Water level = 48" at time of drilling
= Water level = 48.6' at time of sampling

Gravelly sand

Completed 12/18/12
Drilling Method = Air Rotary

All depths are in feet

2-inch Sch. 40 PVC, 0.010" slot (43.5-63.5)

Total Depth = 66 feet




LOG & COMPLETION DIAGRAM
Well ID Tag No. BHP135 HK-11

Flush mount surface protector
Top of Casing Elevation 978.47 ft.

N

0.0
Concrete (0-1.5)
Gravellly sand
¥ Water level = 12.5' at time of sampling
Bentonite chips (1.5-49.5)
23

¥ Water level = 26" at time of drilling #2

Solid 2-inch Sch 40 PVC (0.5-53.5)

Sandy silt

V¥ Water level = 46" at time of drilling #1

. Ali; ;NN
Al il HH§HIIAAAAANINNNNN

Sand pack, size 12/20 (49.5-66)

2-inch Sch 40 PVC, 0.010" slot (53.5-63.5)

Total Depth = 66 feet

Completed 12/17/12
Drilling Method = Air Rotary

All depths are in feet




LOG & COMPLETION DIAGRAM
Well ID Tag No. BHP134 HK-12

Flush mount surface protector
Top of Casing Elevation 998.65 ft.

0.0

Concrete (0-1.5)

Gravelly sand

18

¥ Water level = 25.7" at time of sampling

¥ Water level = 29" at time of drilling #2

Bentonite chips & pellets (1.5-59.5)
Solid 2-inch Sch 40 PVC (0.5-63.5)

Silt with some sand

¥ Water level = 47" at time of drilling #1

A T T T H e
A T

Sand pack, size 20/40 (59.5-76)

2-inch Sch 40 PVC, 0.010" slot (63.5-73.5)

Total Depth = 76 feet

Completed 12/16/12
Drilling Method = Air Rotary

All depths are in feet




Appendix B
Groundwater Sampling Logs



ng_e. iOF |8

Ground Water Sampling Log

Site Name: Dc-ol
Well Depth( Ft-BTOC"): |59. |5

Well #:
Screen Interval(Ft): W(‘/

Date: \/a/zc;ls

Well Dia.: 2—" Casing Material: DY, Sampling Device: :08
Pump placement(Ft from: TOC?): ﬁ ' 4o
N0 vesalk> NOzZ+nbs ! ok vesui's

Measuﬁng Poir;sﬁ&hsf'z(%n;g

Water level (static)(Ft): | 50.50 mhal  ~ A
| i B
Water level (pumping)(Ft): "

Pump rate(Liter/min): ”02- c ¢ Ppm \XTQ 9-1\? NDgs 23S P~

Sampling Personnel: NDy = “45? P (g'[ﬂ‘s( NW, =
5.CROWFIED B, RICAMOND NHg < Bpena) BB "3 el
Other inf‘T: (such as sample mg'ltjrs, weather conditigns and field note -Se et

{

Well secovry cap not have a locle P*Cf*:"'slz upan amval fo jm?‘\'nj.

e o iy it Vaameas i €62 s ol A3

Tme | pumping | wWater | DOW | ORP SEC® | Tum. pH Temp. | Volume
rates . level mg) | (mv) (NTU) (€ pumped
. (LMin) (ft) (L

13:4 |9.240 Lﬁy@}

13:2) | 0.290 [I51.4

13:32 [Soletled3 | 173 [oAu|109 |78 |7.50

13:3% k.o® | 123 |oa90| 32.F | 235 |lo.I15

1342 5174 | 5.W41| 132 | 0941 1.0 | 5] |iL1Y

(3:43 15183 [s.da | Bl |0a9¢ |33.8 [+ 34 [1L.18

13: 50 (0.140 |151.88 | 5.38.[ 124 | 6199|229 |#.33 [I1.53

watedAp Meas. W woi. dvety
1calk\g(€gl‘&mewas: %l‘f:ﬂf seemd JAwf:'l M3 Gllt&kd’@—m{}/%# Stabilization Criteria

Total volume purged prior to sample collection:

Type of Samples collected: 19°2! gdw\‘:le rollected

wmuread o - vaswe 1L

For NOg(duadl] . 5 ;&ka MeAS WHonba

W pararmaters

IBTOC-Below Top of Casing g ank WD llecte ,( D.O. +/- 0.3 mg/l
2TOC-Top of Casing l'-{ ﬁdd N hi 3 (0 Turb. +-10%
38pecific Electrical Conductance ke (s)gp +;- ?°0/o v
+-10m
% DO mewbvane has an aw bubb ,\uce{j Waguwaie o o

26

%W'IC&W\(M Mewho ed m%ﬂh#hﬂagwny CAF(M erttos,



|Page 20 18]
Time Pumping Water DO ORP SEC? Turb. pH Temp. Volume
rate_s_. level (mg/L) (mv) (NTU) (cYH pumped
(Ub@ (ft) ' L
52 10190 |Isl.8% | 492 | 135 | I-0] |25.9 | %32 |l.62
[%:5% 15138 |54y |32 |lob |2% b |7.81 |1l.22 |13,
(ost lea

19:59 151.63| .41 |132 |09a/|24.2 [#.80 |10H |yon'ds
Yul e +ve o |
4:05 Y Colleckad aqmplc‘a;_&wulgﬂ :05 i pressud)

Wil | 04506 (15173 |s.0f |12, | 0Qa2|2d4.0 |7.3% | 10.30[~YL

i |} lsrga (5% |93 [ 1ol [z [7.39 | nos

4:12 J’ 151.9] {590 | 132 [lo] |8.42 | T H | I1.2F

Time Pumping Water DO ORP SEC? Turb. pH Temp. Volume
rates level (mg/L) (mv) (NTU) (CYH pumped
(L/Min) (ft) (L)

1{:20]0.150 |15les | 49 |12 [l.ol |bUs | F34F | ILlb

Sayle . Tned Ao lro\leck m&izfjw;(mw_ma_
on S

Wil vee| 1} 05 | sansplel v anayes (safwemech besue po)

A4

Time Pumping Water BO ORP . SEC? Turb. pH Temp. Volume
rates level (mg/L) (mv) (NTU) (o) pumped
(L/Min) (ft) (L)




[Pacg 2 or 12 |

Site Name: /u [t A/L\‘,%L
Well Depth( Ft-BTOC"): gy 34

Well Dia.:

2

/bf lof2
J

Ground Water Sampling Log

Pump placement(Ft from TOC?): @p

Measuring Point: T -// LN

Water level (pumping)(Ft):

well#: DC - 3

Screen Interval(Ft):

Date: | / 7,/ B

Casing Material: D)/~ Sampling Device: (A 5 fkecin
of blc

CB(Q@‘&W ‘%W(\

o Bloic - pud~

Pump rate(Liter/min). ~, 3 |_pm

Water level (static)(Ft): 1) L(

Sampling Personnel: 3, Lccu&o 3. Fd/’u'é M. (,./wfﬂ\

Other info: (such as sample numbers weather conditions and field notes) [5§ ?
MW M L S wmb poly(S | one ) 159 .

D -

4.3

1520 collet

)37: " }ij&

Water Quality Indicator Parameters

Time Pumping Water DO ORP Turb. SEC? pH Temp. Volume
(5;;:) Ie(;)el (mgiL) (mv) (NTU) (igzy\ (o] PUf(?-l;ed
ol |f22tl F 28| 13 | 132|509 |2ss |69 k7 |o.|
o |Bebi 1 2yl (189|135 |wy |28 |696 |48 125
WS " |y [ |46 |F |23 | Fie | 923 |2
M| o« | 724|893 |15 |bo.5 |24 | 2.0 |99 | Y
1423 o (G5 | ISF [S03 (280 |Fo3 |ivol |4
Mg | v Fay (430 |15 |29 (26| Foe |93 |
WM | LU0 |y | b 339 |26 | F0 [9-33 |8

Type of Samples collected:

1 casing volume was:

Total volume purged prior
to sample collection:

1BTOC-Below Top of Casing
TOC-Top of Casing
3Specific Electrical Conductance

Stabilization Criteria

D.O. +/- 0.3 mg/l
Turb. +-10%
S.C. +/- 3%
ORP +-10 mV
pH +/- 0.1 unit

38



Condenne\

Site Name:
Well Depth( Ft-BTOC"):

Ground Water Sampling Log
well#: (-3

Screen Interval(Ft):

Date:

Well Dia.: Casing Material: Sampling Device:

Pump placement(Ft from TOC?):

Measuring Point: Water level (static)(Ft):

Water level (pumping)(Ft): Pump rate(Liter/min):

Sampling Personnel:

Other info: (such as sample numbers, weather conditggs and field noteg) ( )
- - wml Dolys [ one [ H;S Aprrar=
(e DC-0d ab 1520 o ) -S¢ poy L5y ) G -
Water Quality Indicator Parameters

Time Pumping Water DO ORP Turb. SEC? pH Temp. Volume
rates level (mg/L) (mv) (NTU) (S/cm) (CY pumped
(L/Min) (ft) (B
WS | hose | F2tl | G610 [ 168 | 236 |29 |+ A% |83 |13
MSH| « Ty |8 | [ (R [ Fo3 |83 12
loy| . |Frvo |92 | 18( | 105 |3.08 | 106 |BES |9
ok | 1 | R.F (6.9 [ 1T (2|3l |21 | 805 |20
815 0 [Pyl |93z |10 |$3F (300 |73 | F99 |22
1516 | w2 |9.0] |8y |8 |2l | o8| o4 |24
seo| I | Feyd |8y [ 86 |53 (3 | 108 | FAT| 25
Type of Samples collected:
1casingvﬁllm:/s\° \{9(‘ SH&P - f’Yg PP M Stabilization Criteri
: i \¢6 &1 _ ~ abilization Criteria
Total volume purged prior L\—M \{P 74? gb W D.O. +/- 0.3 mgfl
to sample collection: Turb. +/- 10%
S.C. +- 3%
'‘BTOC-Below Top of Casing ORP +- 10 mv.
*TOC-Top of Casing pH +/- 0.1 unit

3Specific Electrical Conductance

38



[PAGE 5 oF @
ﬂ:go/oﬁ{

Ground Water Sampling Log

Site Name: \JqlLwe A Fale well # (0L~ Date: 1/3/ 1z

Well Depth( Ft-BTOC"): 43.9 Screen Interval(Ft):

Well Dia.: 2" Casing Material: [y;, ~ Sampling Device: (iusteun Budds frd
Pump placement(Ft from TOC?); T D LH ' L\ BTO(/ - N
Measuring Point: T.¢ - Water level (static)(F: 2) 4 proc - NI~

Water level (pumping)(Ft): Pump rate(Liter/min): ~ .25 LPm

Sampling Personnel: (3. ¢i¢bo, M. wed#—

Other info: (such as sample numbers, weather conditions and field notes) 0§23 Bﬁyx \)u.rj L
S.L“?t(, ollehn ufF 1020 N 1520wl ol papresa
Water Quality Indicator Parameters
Time Pumping Water DO ORP Turb. SEC? pH Temp. Volume
rates level (mg/L) (mv) (NTU) Sty (CY pumped
WM | @ M5 lem (8

A5 ZCW%‘- Rt | {215 (69 4z (12 | Yoo |0y
D§Ho | 3040 | 1v.36 |11} Wo | 1.o3 | 496 |l | 2
09U | 32% | w2y |1 |y | Ler (490 | w93 |3.6
6452 | « 3280 | |p2¥ Mo 14 1 lo2 §.94 iz &
oo | . |3F¥M|e-lo [V [auwe [ Lol |60 [llosT| -

tode | 32.%1 |9.9¢ 175 [T [ Lol [694 w6 9.c
I « 32.80 | 100 My [ loo [jLal [ 693 |95 [ e
o8 b shmples conbeted: ¢! ( 965 C1F § Qe \ 1ol 6-91 11095 | 116

1 casing volume was: Stabilization Criteria

- Mokeg While Azaspcmblin Yne Lathee Qely
Total volume purged prior waeler W \-m, S,wfu, wu,ef/l-w\, + (;cg%% :;: g)b:f%mgll

to sample collection: :

b iiober (utfts e | an fue pH sC. NI
'BTOC-Below Top of Casing - oo oD =10 my
?TOC-Top of Casing Lo Seasxs he PWD!/ dnd ' pH +/- 0.1 unit

3Spacific Electrical Conductance WVS wl- W,LMS M‘:} .
Rwwsnih ol Skaids g oo pem

Vbl g saf g Ppe~ 38



[PAaGse G oF i8]
” lof |

Ground Water Sampling Log
wetg: 05

Screen Interval(Ft):

Site Name: k{ull/t'wu’\ Nk pate: |- Y13

Well Depth( Ft-BTOC"): $47 51,

1 casing volume was:

Well Dia.: 2'( Casing Material: D¢  Sampling Device: 4,00 kech bledde™
Pump placement(Ft from TOC?): b
Measuring Point: T¢_ -Male Water level (static)(Ft): 6§-3 |
Water level (pumping)(Ft): Pump rate(Liter/min): ~ 0-5 LOw
Sampling Personnel: & (.plo . M. Lascdeo~
ther info: (such as sample numbers, weather conditions and field notes)
Rss Y25 boyn
/jvm :i;: :::ﬁ;_- % EP';; o~ Water Quality Indicator Parameters
Time Pumping Water DO ORP Turb. SEC? pH Temp. Volume
(5:;:) Ie(;/t)el (mg/L) (mv) (NTU) m (o)} pur(t‘l-;;ed
2L | W 683 |3 | VM | DB |y ye| 897
Bysl 11 6831 | SUU |22q |32 |13l | R0 |l2asT| T
sy | w N - A B v VA N U I R T
Mol |« « | 5.51 | B |51 [ L3p |69 | ROy
A | v [Sel | 230 |asd vm e [izad s
Wy Y " SUY [ 236 (391 | V3 [ 69F [1€T | it
I " T
Typeﬁfg""';{:ﬂf%u |- SR Py unp et

Stabilization Criteria

Total volume purged prior D.O. +- 0.30 mg/l

to sample collection: 'éu(r:b :;- ;9/ %
. - (]

1BTOC-Below Top of Casing S:P I;— (1) ()1 T;:mllt

ITOC-Top of Casing
3Specific Electrical Conductance

38






DC- 0% Yajzo13 CoNT. [PAGe B oF 18]
Time Pumping Water DO ORP SEC? Turb. pH Temp. Volume
rates level (mg/L) (mv) (NTU) (o) pumped
(LMin) ) L
0:23 |ozs0 |yy. (4 659 |l2s 0.352| 20.9 [w.HZ | [%.20
[0:%0 \ .1y |s.20 |i1zs 0. H¢ =1 w.42- | 13.34L
10 24 d4.14 [s.21 | I2s 03 | 45 | by | p-=as |I5.0
10:3} 4404 | sa | 123 o3 [ .S bS50 [13.3%
\0:40 y4.M | s.29 |1zd |o3za| V.l |[bso |15.%F
0:4% Y | | S2s |1y |0329 | 122 |05t | 2 | 2O
Time Pumping Water DO ORP SEC? Turb. pH Temp. Volume
rates level (mgiL) (mv) (NTU) (CYH pumped
(L/Min) (ft) (L)
Time Pumping | . Water DO ORP SEC3 Turb. pH Temp. Volume
rates level (mglL) (mv) (NTU) (CY pumped
(LMin) (ft) L




[paGeE 9 oF 18]

P lod- 2
)

Ground Water Sampling Log

well#: O( - Vi

Screen Interval(Ft):

Site Name: \[&Lima Aitmic Date: l/?/IY/

Well Depth( Ft-BTOC"):

Well Dia.: 72— Casing Material: PVG Sampling Device: (; ev bzch B(;;JJ(
e
Pump placement(Ft from TOC?):
Measuring Point: T ¢ — mact Water level (static)(Ft): |YL| |3 QToc = M« k
Water level (pumping)(Ft): Pump rate(Liter/min): ~ . XS Lpm~
Sampling Personnel: B.cocko M. w"f(/L‘/\
Other info: (such as sample numbers, weather cqnditions and field notes) Bey\ puge af wus”
Whule deor Stop - 5 porn o~ m
A M . s, - 50

A bor She 6= 8 V‘\)Iater Quality Indicator Parameters .

Time Pumping Water DO ORP Turb. SEC? pH Temp. Volume

rates level (mg/L) (mv) (NTU) (S/cm) (o) pumped
(L/Min) (ft) (L)
|21y '“Lf%:” wu.\o |w.es | 14l Hn A3 1690 | 9ys >
- N0 ,

|25 | uds [ w9 | 135 [s69 |oyme | 355wl | M

| n |wig | 632 | v3s | MY | ors| 30| e |

\tHo i WULG [ 330 | \sY [50.9 | .46 | }S6 0- ¥ | &

I Y WY [ o | leo 29-3 | s | 356 | ol | 0

sb | n W9 (Y49 [\ 135 | U Y- S6 | w.95 | \T

o T I R N A R R R X T g
Type of Samples collected: \3{5" colleck DI oy cueld Dup s ,"“50 (Mt mwed —

. f |

(:o\r Dwr—van ¥ W ia B - SoomL- Pb\.\-s§ (L| w/ Ho S04
1 casing volume was: Stabilization Criteria
Total volume purged prior D.O. +/- 0.3 mg/l
to sample collection: Turb. +/- 10%

S.C. +/- 3%
BTOC-Below Top of Casing ORP +-10 mV
pH +/- 0.1 unit

7TOC-Top of Casing
3Specific Electrical Conductance

38




A

DC-9  po_20% 2 313 | PAGE J0oF
Time Pumping Water DO ORP SEC? Turb. pH Temp. Volume
rates level (mg/L) (mv) (NTU) (C% pumped
(LMin) () L
130% | .25 1P| lmua| 1496 | 17l |oul9 g > 240 | 90 | s
B | o v [maataeg | AT [IRY (66 | w8t |1
\\\<
\\
Time Pumping Water DO ORP SEC® Turb. pH Temp. Volume
rates level (mg/L) (mv) (NTU) (cY pumped
(LMiin) 3] L
Time Pumping Water DO ORP SEC? Turb. pH Temp. Volume
rates level (mg/L) (mv) (NTU) (€Y pumped
(L/Min) (f) L




PAGE || oF IS

Ground Water Sampling Log

Well #: DC-tt
Screen Interval(Ft):

Site Name: D - 1Y

Date: 01/ o
Well Depth( Ft-BTOC"): |50.4 [e3/2013

Well Dia.: 2_" Casing Material: PV'C

Pump placement(Ft from TOC?):

Sampling Device: HoK18x AqQYg >3

Measunn? Pc‘):{nt N.Svde o-f caswy Water level (static)(Ft): ]30. 10’ &\2:30 (puwp 15sueS) -fvogy\
Ailed w shavpre mantcd o 12D.LS' ¢ ked ofyerreo
Water level (pumping)(Ft): 20 \o"\" Pump rate(Liter/min): 22 r\f’gﬁ’ém\"&gm

Sampling Personnel: g R\CHMOND T

Other info: (such as sample numbers, weather conditions and field notes)

CoLP weATHER 23°F tssv?‘\»l/a*h:wu% N - BY &G FisLd T5AM
’ . n .
rl; 6:} NOs SGMVV (ol Watzftluallw Indj cat:: :‘3:;” ter(s‘s. o)
Time | Pumping Water DO ORP SEC? Turb. pH Temp. _%ﬂm’e
rates level (mg/L) (mv) (NTU) (CY pumped
(UMin) (ft) L @ Fme

*

4:25 | 0.350

I{:29 [ 120.1 | 399 | 114 I-93 | Dvs L.20 | 11.93

Seall ot | 2. | o5 L85 | H6F | .1 1233

wso | & [BooF|2.22 | 21 |18 | 296 | o q3 [1237

LosT Flow +
Sioo | 4 [PowF|lag | Ls | 134 | 213 | was |iz.g [SEpEikre
1S 30.6% L.b i
10 | 0,200 [130.0F) L2 | 12 | |3 |1se |9 | U4l At
€90 Qoo | Bo.C2| Loy | W@ ""”; lq [Gat6 | 1219

Type of Samples ce’!lected w‘/a!;s NOg theid sample., GUIP. BLANK- Nig+ NHs3

*chwvs Hﬁx dxrd wag while F10be digshve)
1casmg volume was: Mded replatem dzéwerrt. Sawple puvmpivg Sf"’*’d ClYz%

Total volume purged prior to sample collection:

Stabilization Criteria

'BTOC-Below Top of Casing D.O. +/- 0.3 mg/l
2TOC-Top of Casing Turb. +- 10%
3gpecific Electrical Conductance ggp +;— ?36 v
+-10 m
pH +/- 0.1 unit

26
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DC-i Conminuen Ot/oa/golg

PAGE. 12 OF 18

Time Pumping Water DO ORP SEC3 Turb. pH Temp. Volume
rates level (mglL) (mv) (NTU) (C9 pumped
(L'Min) () (L)
\5:23 | 9. 200|130.42 | ¥V | 19 | 82| 132 | (.95 |l22¢
[5:2| | |1zows| 5%+ | VI8 |82 |123 |(.9¢ | (2.13
[5:24 1%0. 0l ,"J‘l “8 .92 | /2] AL /2./‘/
532 | v |130.02| L4 | 18 (.31 | U5 | .20 | 12.08
Time Pumping Water DO ORP SEC? Turb. pH Temp. Volume
rates level (mg/L) (mv) (NTU) (CY pumped
(LMin) (ft) L
Time Pumping Water DO ORP SEC? Turb. pH Temp. Volume
rates level (mg/L) (mv) (NTU) (CYH pumped
(L'Min) () L




[paGE 13 oF i8]

Site Name:
Well Depth( F-BTOCY): (5 «(D

Well Dia.: ) *

Ground Water Sampling Log

Pump placement(Ft from TOC?):
Measuring Point: # TC - Wt

Water level (pumping)(Ft):

well # H& -

Screen Interval(Ft):

Casing Material: PVO

Py oL 2
Ay

Date: (}Uf/l_%

Water level (static)(Ft): ¥ §-66

Pump

Pump rate(Liter/min): ~ » 25 P~

Sampling Personnel: B.(1¢ o W Lol

Other info: (such as sample numbers, weather conditions and field notes) 2 %32 Bc-y\ Py

Awwann Tesk step 6 P
Nt‘\‘ml-e_ Yoot ¥, O?PM

Water Quality Indicator Parameters

(135 colled Gupie o~ | g0k Py anpesirt

Sampling Device: &eoteon Budder

Time Pumping Water 0o ORP Turb. SEC? pH Temp. Volume
rates level (mg/L) (mv) (NTU) Lefemny (o) pumped
(L/Min) (ft) MS/ L ()
225 1PN
oo | UEET 570 | 9 s 0708|580 | s
o5 | Wil | 253 | N «5"}5 CHE | 29 | 108 | Y
015 | 4 UgeS | 2.6 | 1l |36 | -5 30 |330 | S
[03F | 1t Ul |81 |2 Ny | 296 | s |k |
oY n | UsLe |20 [ \3 | Bu3 | .o | F2n | o |12a
1052 0 (Y849 [344 |36 | P3M | 1299 (v | 105 | 1Y
Hee [y bt |3FF (UL |55 | L8y | ap [10.9% | g
Type of Samples collected: Cand { ————>
1 casing volume was: Stabilization Criteria
otal volume purged prio D.O. +/- 0.3 mg/l
{ot:z:mplle c:;lre;t?o:: prior Turb. +- 10%mg
S.C. +/- 3%
1BTOC-Below Top of Casing ORP +-10 mv.
pH +/- 0.1 unit

1TOC-Top of Casing
3Specific Electrical Conductance

.0
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[PAGE IS oF 1%

Ground Water Sampling Log

Well #: Date'bl/o‘//zo 12

Screen Interval(Ft)

Casmg Matenal W(‘/ Samplmg Dewce Honm

Site Name: HK’”
Well Depth( Ft-BTOC"): 05,2 8

Well Dia.: 2" e
ﬁuhp‘placement(Ft from TOC?):
W= water level (static)(Ft): |7 . 5;

Pump rate(Liter/min): 0,200 ¢ P?'M NH S X'fé‘ g‘l‘r\?

) lppw N
- Sampgngz &;r;%rﬂlsl P CMIMFO&D o 430 PP wo; m*

er info: (such S sa numbers weath rcon ons and field note?) r]obt' L wm 19"34
m}'p’ j chiocglﬂd’—ga .VB 'lta& Jd 178 /ol o e Q:00am .

* Water Qualliy lndlcator Parameters . . ..

Measuring Point: FW

sde%};
Water level (pumping)(Ft): .,,N (gg \

1 casing volume was:
Total volume purged prior to sample collection:;

Time | Pumping |* Water DO .ORP SEC* | Tub.’ pH Temp. Volume
rates level |- (mgn) ) (NTU) ' (€ pumped
(LMin) (ft) o R ()
lo:o0 | 0.200 ||%.45
Bgraf1e | |med (153 [0  |leq |¥52 |%.28 |19/
) | (s8] {159 | 85 | 1 359 |42 | MM
w3z | ¢ (1228 [6.54 g | 199 (300 [Fal [N |
10025 |0.200 [1348 [0.00 | 82 [1.93 [322 |¥.2! |ItFo]
|83 [0.z |14.03 | 0.00 | %2 [l .|28% |%.-22 \t.bd
o:d42 | uloa 0.00 | gy |14l | 234 |F.2z |NAS
Typeof m'glesl%ollected vab’ef MS‘WZ‘HW Y j‘ a:”_} l-l “{”ff'/ ll‘-"ﬁ @ﬂ’bow
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Appendix C
Sample Alteration Forms






Table 1 - Analytes, Methods, Holding Times and Preservation

Number of . Container Bias Variability | Holding .
Analytical . .
Analyte Field Samples M et}lllt od Reporting Limit Type (accuracy) | (precision) | Time Preservation
Laboratory Measurements
500ml HNO; to pH < 2,
- 0 - (o)

Mercury 3 EPA 245.1 0.0002 mg/L polyethylene 80-120% +/-20% 28 Days < 6 deg, C
1 HN H<?2
Metals! 3 EPA 200.7 See Footnote! >00m 80-120% | +/-20% | 6 Months Os to pH <2,

polyethylene

<6deg.C
1Priority Pollutant Metal (Reporting Limit) - Antimony (0.06 mg/L), Arsenic (0.06 mg/L), Beryllium (0.005 mg/L), Cadmium (0.01 mg/L), Chromium (0.025 mg/L),
Copper (0.02 mg/L), Lead (0.03 mg/L), Nickel (0.02 mg/L), Selenium (0.1 mg/L), Silver (0.02 mg/L), Thallium (0.1 mg/L), Zinc (0.04 mg/L)




SAMPLE PLAN ALTERATION FORM
(QAPP Addendum)

QAPP Title, Author (company), Revision, and Approval Date of standing ‘parent’ QAPP:

Quality Assurance Project Plan, Lower Yakima Valley Dairy Investigation, December 2012, by U.S.
Environmental Protection Agency, Region 10

Project Name and assigned Regional Project Code:

Lower Yakima Valley Dairy Investigation, ESD-163F

Material to be Used:

Installation of wells with a sand pack of grade 10-20 sand outside screens was planned for all the monitoring
wells.

Measurement Parameters:

Standard Procedure for Field Collection and Laboratory Analysis (cite references):

Reason for Change in Field Procedure or Analytical Variation:

Had several wells which were deeper than anticipated and ran out of the grade 10-20 sand which the driller had
available, and the only sand which they could obtain was a sand of grade 8-12 which was coarser. Given that
we had a tight field schedule days I (Rene Fuentes, USEPA, Lead Project Hydrogeologist) approved the change
to the coarser material.

Variation from Field or Analytical Procedure (reference specific QAPP sections):

Special Equipment, Materials, or Personnel Required:

™~
CONTACT, Title | ) APPROVAL SIGNATURE DATE

> —
Initiator: / % 30 January 2013

Rene Fuentes

(e b
EPA Project Coordinator: v ~ ‘ . —
Eric Winiecki 25; W . 30 January 2013

==

EPA QA Officer: ~ - .
Donald M. Brown 4 PW/ / /f?\. 30 January 2013

Page 1 of 1




SAMPLE PLAN ALTERATION FORM
(QAPP Addendum)

QAPP Title, Author (company), Revision, and Approval Date of standing ‘parent’ QAPP:

Quality Assurance Project Plan, Lower Yakima Valley Dairy Investigation, December 2012, by U.S.
Environmental Protection Agency, Region 10

Project Name and assigned Regional Project Code:

Lower Yakima Valley Dairy Investigation, ESD-163F

Material to be Sampled:

Installation of monitoring wells and development based on water quality field parameter stabilization was
planned for all the monitoring wells.

Measurement Parameters:

Standard Procedure for Field Collection and Laboratory Analysis (cite references):

Reason for Change in Field Procedure or Analytical Variation:

Had many post calibration problems with the field parameter equipment reliability, even after multiple
calibrations over several days. Values, mostly for the turbidity which is the key parameter, seemed significantly
higher than what would be expected from a visual comparison, and the values would not stabilize or change in a
reasonable pattern.

Variation from Field or Analytical Procedure (reference specific QAPP sections):

The plan was to obtain water quality field parameters using a field monitor, but given that the values obtained
seemed too erratic to trust, I (Rene Fuentes, USEPA, Lead Project Hydrogeologist) decided to proceed without
the field parameter values as the criteria, and instead relied on visual changes of the water being discharged by
the well development team as the criteria to accept well development as completed. Took photos of several of
the wells development water to document the changes, and suggested that we use the field parameters during
the field sampling event rather than rely on them for determining when well development was complete.

Special Equipment, Materials, or Personnel Required:

i}

CONTACT, Title /  APPROVAL SIGNATURE DATE

pd

Initiator: /
Rene Fuentes : Q el % | 30 January 2013

_ - .
EPA Project Coordinator: - ..
Eric Winiecki % m f/_ 30 January 2013
— = >

EPA QA Officer:
Donald M. Brown =y /@——\ 30 January 2013

Page 1 of 1




SAMPLE PLAN ALTERATION FORM
(QAPP Addendum)

QAPP Title, Author (company), Revision, and Approval Date of standing ‘parent’ QAPP:

Quality Assurance Project Plan, Lower Yakima Valley Dairy Investigation, December 2012, by U.S.
Environmental Protection Agency, Region 10

Project Name and assigned Regional Project Code:

Lower Yakima Valley Dairy Investigation, ESD-163F

Material to be Sampled:

Installation of wells with bentonite chips used for well construction seal outside the well casing.

Measurement Parameters:

Standard Procedure for Field Collection and Laboratory Analysis (cite references):

Reason for Change in Field Procedure or Analytical Variation:

During the well installation several wells had water levels rise significantly once the air pressure was turned off
from the drill rig. Driller requested that we allow the use of bentonite pellets rather than chips since these
would sink through the water column outside the well casing faster than chips, and would minimize the
potential for bridging with the bentonite chips. I (Rene Fuentes, USEPA, Lead Project Hydrogeologist) agreed .
that it seemed like a logical solution to the field problem and used the pellets in several wells where the rise in
water was considered a problem for the bentonite chips.

Variation from Field or Analytical Procedure (reference specific QAPP sections):

Special Equipment, Materials, or Personnel Required:

__ CONTACT, Tifle //7 APPROV\:A"DSI(%NATURE DATE
{{Ilelrtllea]t:(:ll:ntes (fﬁg(/ﬁ\_‘f ﬂjw,ﬁ? 30 January 2013
grlzé&‘{;;)ijeecclziCOOrdinator: @ / M : 30 January 2013
Donald M. Brown Ty G 30 January 2013
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SAMPLE PLAN ALTERATION FORM
(QAPP Addendum)

QAPP Title, Author (company), Revision, and Approval Date of standing ‘parent’ QAPP:

Quality Assurance Project Plan, Lower Yakima Valley Dairy Investigation, December 2012, by U.S.
Environmental Protection Agency, Region 10

Project Name and assigned Regional Project Code:

Lower Yakima Valley Dairy Investigation, ESD-163F

Material to be Sampled:

Installation of wells with twenty (20) foot screens was planned for all the monitoring wells. However, in wells
HK-12 and HK-11 there was a zone of finer material which, while saturated, may have caused a turbidity
problem if the wells were screened in that zone. I (Rene Fuentes, USEPA, Lead Project Hydrogeologist) and
Erin Lynch (E&E Hydrogeologist and Project Manager) decided to use a shorter screen to avoid that zone.

Measurement Parameters:

Standard Procedure for Field Collection and Laboratory Analysis (cite references):

Reason for Change in Field Procedure or Analytical Variation:

Boring material from cyclone and water levels at time of drilling seemed to indicate that there was a zone above
the proposed screen zone which may be finer grain material. Shorter screen located deeper to avoid getting too
many of the fines in the well screen zones.

Variation from Field or Analytical Procedure (reference specific QAPP sections): |

Due to the apparent formation and water depths, ten (10) foot long screens were used.

Special Equipment, Materials, or Personnel Required:

(\,
CONTACT, Title [ / APPROVAL SIGNATURE DATE

Initiator:
Rene Fuentes o /u,:/t; 28 January 2013

EPA Project Coordinator:
Eric Winiecki 28 January 2013

EPA QA Officer: 28 January 2013

Donald M. Brown

Page 1 of 1




Sample Alteration Form

Project Name and Number: _Lower Yakima Dairy Investigation, ESD-163F

Material to be Sampled: _Groundwater from monitoring wells.

Measurement Parameter: _Ammonia_.

Standard Procedure for Field Collection & Laboratory Analysis (cite reference):
_See approved project QAPP for field sampling SOPs and analytical method references.

Reason for Change in Field Procedure or Analysis Variation:

_The QAPP called for equipment blanks to be sampled at a rate of one per sampling team for each

~ analytical parameter. Since the EPA sampling team had no positive test strip results for ammonia,
the equipment blank collected by EPA (Sample ID 12534021) will be canceled for analysis.
Additionally, the QAPP called for trip blanks to be sent with each sample cooler. However, since the
equipment and field blanks represent the same sampling conditions (i.e., preservation and sample
container) as the trip blanks, the two trip blanks (Sample IDs 12534012 and 12534013) will be

canceled for the ammonia analysis.

Variation from Field or Analytical Procedure:
_None

Special Equipment, Materials or Personnel Required:
_None

Initiators Name: _<ZAAMY oA A Date: mzﬂ? fZ o )

J

Project Ofﬁcer;,»-f“f;'{//"’ %%Ate: i / \l / 20;3
P Z / 7

QA Officer: ‘T'W’/%/%‘ Date: 7/?/2073
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Data Validation Memoranda
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%% ¢ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
By S REGION 10 '
AU prote 1200 Sixth Avenue

Seattle, Washington 88101

January 9, 2013

Reply to: Donald M. Brown

Attn of: OEA-095
MEMORANDUM
Subject: Data Validation Report for the Nitrate Analysis of the Water Samples Collected for the

Lower Yakima Valley Dairy Investigation — Project Code ESD-163F

From: Donald M. Brown, QA Chemist i
USEPA Region 10, Office of Environmental Assessment, Environmental Services Unit

To: Eric Winiecki, Project Coordinator
USEPA Region 10, Office'of Water and Watersheds, Drinking Water Unit

The quality assurance (QA) review of the analytical data generated from the analysis of ten (10) well
water samples, two (2) trip blanks, two (2) equipment blanks, two (2) field blanks, and two (2) field
duplicates collected from the above referenced project has been completed. These samples were
analyzed for Nitrate in accordance with EPA Method 300.0 by TestAmerica Laboratories, Inc. located in
Denver, Colorado.

This review was conducted for the following samples (station locations identified in parentheses):

12534000 (DC-3) 12534006 (HK-10) 12534016 (FDO1WT)
12534001 (DC-14) 12534007 (HK-11) 12534017 (FDO2WT)
12534002 (DC-07) 12534008 (HK-12) 12534020 (EBOIWT)
12534003 (DC-04) 12534009 (DC-05) 12534021 (EBO2WT)
12534004 (DC-09) 12534012 (TBO1WT) 12534024 (FBO1WT)
12534005 (DC-1) 12534013 (TBO2WT) 12534025 (FBO2WT)

The validation was conducted according to the Quality Control Specifications outlined in the Quality
Assurance Project Plan for the Lower Yakima Valley Dairy Investigation (December 2012), USEPA
Method 300.0 — Determination of Inorganic Anions by lon Chromatography (Revision 2.1, August
1993), and the USEPA Contract Laboratory Program National Functional Guidelines for Inorganic
Superfund Data Review (USEPA-540-R-10-011). Some of the data quality elements may be qualified
using the reviewer’s professional judgment. The conclusions presented herein are based on the
information provided for the review. ’

ﬁ Printed on Recycled Paper



Data Validation Report — Nitrate Analysis
Water Samples Collected for
Lower Yakima Valley Dairy Investigation, ESD-163F

Holding Time

Sample holding times were evaluated from the dates of sample collection to the dates of sample
analysis. All samples were analyzed within the 48 hour holding time for nitrate.

Sample Results & Reporting Limits

A comparison of the reported analyte values was conducted against the instrument data and the results
were verified. All sample results that were less than the method detection limit (MDL) were considered
non-detected (ND) and qualified “U”. Additionally, sample results that were greater than the MDL but
less than the reporting limit (RL) were qualified “J”.

The following samples were reanalyzed at dilutions (listed in parentheses) to bring the concentration of
nitrate within the linear range of the instrument: 12534000 (50X), 12534001 (5X), 12534003 (5X),
12534005 (2X), 12534007 (5X), 12534008 (5X), and 12534009 (5X). Results for this analyte in these
samples are reported from the diluted analyses and the reporting limit is elevated.

Field Quality Control

There are two (2) field duplicate pairs in this data set and they are identified as follows: sample
12534002 is the parent sample of field duplicate 12534016 and sample 12534004 is the parent sample of
field duplicate 12534017. All field QA/QC samples were evaluated according to the specifications
listed in the quality control results table below.

Quiality Control Results Summary

The assessment of instrument specific quality control results included instrument calibration,
verification standards, and blanks. Sample quality control results were assessed for matrix spike and
matrix spike duplicate (MS/MSD) recoveries as well as laboratory duplicate comparison. Field quality
control results were assessed for blanks and field duplicate comparison. The following table is a list of
these quality control indicators, the relevant evaluation criteria, and an indication of compliance.

Quality Control Test Outliers? Evaluation Criteria
Calibration, Method, Equipment, Field, & Trip N Non-detect or sample <10X Blank
Blanks
Initial & Continuing Calibration Verification N 90 - 110%
Method Reporting Limit Check N 50 — 150%
Laboratory Control Sample / Laboratory Control N 90 - 110%
Sample Duplicate
LCS/LCSD Comparison N <10% RPD
Matrix Spike / Matrix Spike Duplicate N 80— 120 %
MS/MSD Comparison N <20% RPD
Laboratory Duplicate Comparison N <15% RPD
Field Duplicate Comparison N <20% RPD

(Note: RPD = Relative Percent Difference)

Page 2 of 3




Data Validation Report — Nitrate Analysis
Water Samples Collected for
Lower Yakima Valley Dairy Investigation, ESD-163F

Data Qualifiers

The following is a list of validation qualifiers applied to the sample result(s) when needed to indicate
associated out-of-control QA/QC results:

Data Qualifiers

U The material was analyzed for but was not detected above the level of the associated
value. The associated value is either the sample quantitation limit or the sample detection
limit.

J The associated value is an estimated quantity.

Page 3 of 3



o 7. .
§ m % UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
%@ 53 REGION 10 LABORATORY
P pore 7411 Beach Dr. East
Port Orchard, Washington 98366
QUALITY ASSURANCE MEMORANDUM
FOR INORGANIC CHEMICAL ANALYSES
Date: January 14, 2013
To: Eric Winiecki, Project Manager
Office of Water and Watersheds, US EPA Region 10
From: Katie Adams, Chemist
Office of Environmental Assessment, US EPA Region 10 Laboratory
Subject: Quality Assurance Review of Yakima Basin Monitoring Well Sampling for Ammonia
Project Code: ESD-163F
Account Code: 20132014B10P501E44
CC: Renee Nordeen, E&E

The following is a quality assurance review of the results of the analysis of 6 water samples for ammonia. These samples
were submitted for the Yakima Basin Monitoring Well Sampling Project. The analyses were performed by EPA chemists
at the US EPA Region 10 Laboratory in Port Orchard, WA, following US EPA and Laboratory guidelines.

This review was conducted for the following samples:
12534000 12534004 12534008 12534017 12534020 12534024

Data Qualifications

Comments below refer to the quality control specifications outlined in the Laboratory’s current Quality Assurance Manual,
Standard Operating Procedures (SOPs) and the Quality Assurance Project Plan (QAPP). No excursions were required
from the method Standard Operating Procedure.

All measures of quality control met Laboratory/QAPP criteria.

For those tests for which the USEPA Region 10 Laboratory has been accredited by the National Environmental Laboratory
Accreditation Conference (NELAC), all requirements of the current NELAC Standard have been met.

1. Sample Transport and Receipt

Upon sample receipt, all conditions met Laboratory/QAPP requirements for this project.

2. Sample Holding Times

The concentration of an analyte in a sample or sample extract may increase or decrease over time depending on the nature
of the analyte. For this reason, holding time limits are recommended for samples. The samples covered by this review
met method holding time recommendations.

3. Sample Preparation

Samples were prepared according to the method outlined in the SOP for this analyte for this type of matrix. No
qualification of the data was required based on sample preparation. A comparison study was performed to ensure similar



Data Review of the Yakima Basin Monitoring Well Sampling Project
Project Code: ESD-163F.
Page 2 of 3

analytical results are obtained from analyzing distilled and non-distilled samples; reported results are from the non-distilled
analysis.

4. Initial Calibration and Calibration Verification

The linear regression generated for the initial calibration met method criteria. The low point of the calibration curve is
usually the Minimum Reporting Level (MRL) of the method. All calibration verification checks met the frequency and
recovery criteria on the day of analysis. No qualification was required based on calibration or calibration verification.

5. Laboratory Control Samples

All laboratory control sample results met the recovery acceptance criteria for the method and project QAPP. No
qualification was required based on laboratory control sample analysis.

6. Blank Analysis
The method blank did not contain detectable levels of analyte which would require data qualification.
7. Duplicate Analysis

Duplicate analysis was performed on sample 12534004. Sample results which were greater than five times the MRL level
were within the +/- 20% RPD requirement. No qualification was required based on duplicate analysis.

8. Matrix Spike/Matrix Spike Duplicate Analysis

Matrix spike analyses were performed on sample 12534004. Sample results were within the 75-125% recovery and
relative percent difference (RPD) requirements. No qualification was required based on matrix spike analyses.

9. Reporting Limits
All sample results that fall below the MRL are assigned the value of the MRL and the ‘U’ qualifier is attached.
10. Data Qualifiers

The (U) qualifier was attached to those results which were below the Method Reporting Limit (MRL). No other
qualification was required. The definition for the data qualifier is as follows:

U - The analyte was not detected at or above the reported value.

The usefulness of qualified data should be treated according to the severity of the qualifier in light of the project’s data
quality objectives. Should questions arise regarding the data, contact Katie Adams at the Region 10 Laboratory, phone
number (360) 871- 8748.

11. Definitions

Accuracy - the degree of conformity of a measured or calculated quantity to its actual value.

Duplicate Analysis — when a duplicate of a sample (DU), a matrix spike (MSD), or a laboratory control sample
(LCSD) is analyzed, it is possible to use the comparison of the results in terms of relative percent
difference (RPD) to calculate precision.

Laboratory Control Sample (LCS) - a clean matrix spiked with known quantities of analytes. The LCS is

processed with samples through every step of preparation and analysis. Measuring percent recovery of
each analyte in the LCS provides a measurement of accuracy for the analyte in the project samples. A



Data Review of the Yakima Basin Monitoring Well Sampling Project
Project Code: ESD-163F.
Page 3 of 3

laboratory control sample is prepared and analyzed at a frequency no less than one for every 20 project
samples.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) - Sample analyses performed to provide information about the
effect of the sample matrix on analyte recovery and measurement within the project samples. To create
the MS/MSD, a project sample is spiked with known quantities of analyte and the percent recovery of the
analyte is determined.

Method Blank- An analytical control that is carried through the entire analytical procedure. The method blank is
used to define the level of laboratory background and reagent contamination. A method blank is prepared
and analyzed for every batch of samples at a minimum frequency of one per every 20 samples. To
produce unqualified data, the result of the method blank analysis is required to be less than the MRL and
less than 10 times the amount of analyte found in any project sample.

Minimum Reporting Level (MRL) - the smallest measured concentration of a substance that can be reliably
measured using a given analytical method.

Precision — the degree of mutual agreement or repeatability among a series of individual results.

Relative Percent Difference — The difference between two sample results divided by their mean and expressed as a
percentage.
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