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Tt
MEMORANDUM

To: Andrew Steinberg, Steve Clough - NERT

From: Mark Feldman, David Bohmann - Tetra Tech

CC: Dan Pastor, Derek Amidon - Tetra Tech

Date: November 19, 2015

Subject: Natural Soil Flushing Study Post-Storm Groundwater Sampling Results for

August 2015

1 INTRODUCTION

At the direction of the Nevada Division of Environmental Protection, Tetra Tech, Inc. (Tetra Tech),
on behalf of the Nevada Environmental Response Trust (NERT), has prepared this technical
memorandum summarizing the results of post-storm event groundwater sampling for August 2015
at the NERT Site (the Site). The results presented in this memorandum are a component of a soil
flushing treatability study, which is part of the ongoing Remedial Investigation/Feasibility Study
being performed pursuant to the Interim Consent Agreement effective February 14, 2011.
Specifically, the results presented in this memorandum are associated with a study to assess the
potential effects of naturally induced soil flushing in the treatability test area by monsoon storm
events

1.1 BACKGROUND

As part of Site restoration work associated with a soil removal action performed in 2010 and 2011,
two stormwater retention basins (the Central and Northeastern retention basins) were constructed
at the Site. The locations of the retention basins are shown on Figure 1. These basins were
designed and constructed to allow stormwater runoff to be managed entirely on-Site.

Shortly after completing construction of the retention basins, a series of unusually large monsoon
storm events occurred in the Las Vegas Valley, including events on August 22, September 11, and
October 11, 2012. Historic rainfall records for the three month period from August 1, 2012 to
November 1, 2012 were obtained from the Clark County Regional Flood Control District (CCRFCD)
and are summarized in Figure 2. The data presented in Figure 2 are for three automated rain gages
operated by the CCRFCD which are located closest to the Site: TIMET (Gage ID. 4774), Pioneer
Detention Basin (Gage ID 4769), and Pittman Railroad Channel (Gage ID 4564). The station
locations are shown on Figure 1.

The August 22, 2012 storm was the largest of the three storm events. Total rainfall amounts at the
three gage stations listed above ranged from 1.14 to 2.56 inches, with a mean of 2.01 inches. The
maximum rainfall intensity was 0.83 inches in 15 minutes, measured at the TIMET rain gage. This
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storm represented a 30-year recurrence event based on rainfall data for McCarran Airport
(CCRFCD, 2012).

Between August and September 2012, the average perchlorate concentration in effluent from the
Interceptor Well Field (IWF) increased by approximately 35 percent from 874 mg/L to 1,178 mg/L.
The average perchlorate concentration in the IWF effluent continued to increase to 1,450 mg/L in
October 2012, an increase of approximately 66 percent from the August 2012 baseline. The large
increase in average perchlorate concentration observed at the IWF has been attributed to flushing
of perchlorate from the vadose zone to groundwater, due to infiltration of ponded stormwater in
the Central Retention Basin (Environ, 2013). It should be noted that the initial concentration
increase at the IWF occurred less than 30 days after the August 22, 2012 storm event, which
includes the time needed for groundwater to migrate approximately 550 feet from the Central
Retention Basin to the IWF. This observation suggests that the time needed for stormwater to
infiltrate to the water table must be very short.

1.2 OBJECTIVES

The objective of the natural soil flushing study is to evaluate the effect of a typical monsoon storm
event on perchlorate concentrations in groundwater beneath the Central Retention Basin.

2 METHODOLOGY

2.1 RAINFALL MONITORING

Weather observations by staff at the Tetra Tech Henderson office were used to screen potential
storm events for this study. On August 13, 2015, a relatively large storm event was identified.
During the storm, rainfall amounts at the TIMET, Pioneer Detention Basin, and Pittman Railroad
Channel gage stations were monitored in real-time via the CCRFCD website. Based on the total
rainfall amounts recorded at these gage stations (0.36, 0.92, and 0.96 inches, respectively), a field
crew was mobilized to the Site to begin groundwater sampling.

2.2 GROUNDWATER SAMPLING

After the August 13, 2015 storm, groundwater samples were collected from four monitoring wells
installed within the Central Retention Basin as part of the ongoing soil flushing treatability study.
The locations of the monitoring wells are shown on Figure 4. Groundwater sampling was
performed on August 14, 2015 (baseline event), August 18, 2015, and on August 26, 2015.

Groundwater sampling was performed using conventional low-flow techniques. The wells were
purged using dedicated QED Sample Pro bladder pumps. After purging one pump/tubing volume of
groundwater, field parameters (pH, electrical conductivity [EC], oxidation-reduction potential
[ORP], dissolved oxygen [DO], and turbidity) were measured at approximate three minute intervals
using a flow-through cell. Purging continued until field parameters stabilized to within the
following limits: pH #0.01 standard units, EC #10 microsiemens, ORP +5 millivolts, DO 0.1 part per
million, and turbidity <5 nephelometric turbidity units. Once the field parameter values were
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stable for three consecutive measurements, the flow cell was disconnected prior to collecting
groundwater samples. The samples were collected in laboratory-provided cups, and were filtered
using sterile syringes and sterile 0.03-micron membrane filters into sterile laboratory-prepared
containers. The samples were then stored on ice and shipped to TestAmerica Laboratories, Inc.
(TestAmerica) under chain-of-custody protocols for perchlorate analysis.

Copies of the monitoring well purge logs are provided in Attachment A.

3 RESULTS

The following sections summarize the results of the post-storm groundwater sampling.
3.1 PRECIPITATION DATA AND WATER DEPTH

Precipitation data for August 13, 2015 for the TIMET, Pioneer Detention Basin, and Pittman
Railroad Channel gage stations are summarized in Figure 5. Total rainfall amounts at these gages
ranged from 0.36 to 0.96 inches, with a mean of 0.75 inches. The maximum rainfall intensity was
0.28 inches in 15 minutes, measured at the Pioneer Detention Basin station. Both the maximum
rainfall amount and maximum rainfall intensity for this storm were considerably lower than for the
August 22, 2012 event.

Photographs of the Central Retention Basin taken at 4:31 PM and 4:40 PM on August 13, 2015 (near
the end of the storm) are provided in Figure 6. In both photographs, the tops of the concrete skirts
around the monitoring well monuments are visible. The concrete skirts were constructed using

2- by 4-inch lumber forms, so the skirts stand approximately three to four inches above grade.
Based on this observation, the maximum water depth in the Central Retention Basin in the
immediate vicinity of the monitoring wells was estimated to be approximately three to four inches.

3.2 ANALYTICAL RESULTS

The following subsections summarize the laboratory analytical results. Copies of the original
laboratory reports are provided in Attachment B.

3.2.1 Data Quality Evaluation

A total of 12 groundwater samples and three duplicate samples were analyzed by TestAmerica for
perchlorate using United States USEPA Method E314.0. Level II data validation was performed to
assess the usability of the data. Data validation included evaluation of sample holding times,
method blank sample results, laboratory control sample results, matrix spike/matrix spike
duplicate results, calibration compliance, compound identification, and method compliance. No
quality assurance/quality control errors were noted in the results. The data were found to be
usable for the intended purpose.

A copy of the data validation summary report prepared by the project chemist is provided in
Attachment B.
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3.2.2 Perchlorate Concentrations in Groundwater

Analytical data for perchlorate in groundwater are summarized in Table 1a, and are presented as
time series plots in Figure 7. Both Table 1 and Figure 7 show little variation in perchlorate
concentration between samples collected from individual monitoring wells.

The relative percent difference (RPD) between parent and field duplicate samples for each
sampling event are summarized in Table 1b. The RPD values range from 1 percent to 11 percent,
with a mean of 5 percent. Using the mean RPD as an estimate of the overall uncertainty of the
laboratory-reported perchlorate concentrations, the concentration differences observed in each
well across the three sampling events are likely within the precision of the laboratory
measurements.

4 CONCLUSIONS AND RECOMMENDATIONS

No significant changes in perchlorate concentration were observed in groundwater over a 13 day
period following the August 13, 2015 storm event. Given the relatively small stormwater
accumulation observed in the Central Retention Basin, it is likely that the wetting front associated
with the storm event dissipated before reaching the water table.

Tetra Tech recommends that this study be repeated in the future, for a storm event that results in a
greater accumulation of stormwater in the Central Retention Basin. We recommend that any future
studies should be limited to larger storms that result in at least an eight inch water accumulation.
Prior to performing these additional studies, a permanent staff gage and/or pressure transducers
should be installed in the Central Retention Basin to allow water depth to be accurately and safely
measured. Although reasonably good rain gage coverage is available in the area through the
CCRFCD, it may also be desirable to install a weather monitoring station at the Site, including a
high-quality tipping bucket-type rain gage.

5 REFERENCES

CCRFCD (Clark County Regional Flood Control District), 2012. Rainfall and Flood Event Report,
August 21-22, 2012. Accessed at http://gustfront.ccrfcd.org/FileLibrary2 /FileLibrary.aspx,
September 17, 2015.

CCRFCD (Clark County Regional Flood Control District), 2015. Online rainfall data accessed at
http://gustfront.ccrfcd.org/sensormap/sensormap.html. August 13, 2015.
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Table l1la

Perchlorate Results

Perchlorate (mg/L)

Well
08/14/15 08/18/15 08/26/15
MW-1 900 960 900
MW-4 500 540 500
MW-6 660 670 660
MW-10 790 800 820
Table 1b

Parent/Duplicate Sample Results

Perchlorate (mg/L)

Date i
Sample_| sampie | PP
08/14/15 790 800 1%
08/18/15 800 890 11%
08/26/15 500 510 2%
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TETRA TECH, INC.
5383 Hollister Ave., Suitc 130

Santa Barbara, CA 93111
Telephone {805) 681-3100

Telefax (805) 681-3108

GROUNDWATER MONITORING WELL
FIELD DATA LOG SHEET - PURGING

Page _I_ of 7’_

DATE 8 {[ Y ! oy SITE NUMBER ERT PURGING/SAMPLING DEVICE__MICROPURGE DEDICATED PUMP / NON-DEDICATED PUMP
PROGRAM NAME NERT TRIPBLANKID, "= . PID READING IN CASING (ppm) (initial) ___ =" (vonted to)
MONITORING WELL 1D pLed ""D(' MS/MSD (Y/N) PID READING IN BREATHING ZONE (ppm) (initial). <= (vented to)
SAMPLE LD. paga-04 FILTERED ID SAMPLE TIME __kL'),L, FILTER.ED'I'IMEAt&(L DUPLICATETIN;E
DUPLICATE 1D A FILTERED DUPLICATE 1D A !A’ FILTERED DUPLICATE TIME M‘VE”‘ DIAMETER ';) 7
STATICW.L. (“"‘“)_Qfg_l___' o5 tomaw peems (ﬁbtoc)gi{‘w ‘ WATER COLUMN (fect)___{: (& SAMPLER'S SIGNATURE ’0,@4}
PUMP INLET DEPTH (ﬂbtoc)ﬁTUBINGD]AMETER(in) 2?_«(0 PUMP & TUBING (V){ml) 'j 7
- Dissolved olume | ump & ow
me ||| R | o | | | B | e | R )
RV Arrived at well - 1t — -1 — 14— — 1 — — - - - — —— —— —|— —
iroo Begin Purge U (N e N S - | =
o pondforing | g9l | 1057 | 2885| W33 | WSS |72 | (850 :/dﬂwﬁsﬁ\ ygo /o> [0
o .:' g 27.5€ | aya 1279 1(.73 | 023 | 228 | (S5 M/@, gwo s~ |
telo ' 2254 | 104% | 2258| (.80 | Ocbl | ok | 1433 vielloe okl cloort {250 | 1O
Tk 1 2063 | 46 | 240 . Bo osY | 1e5 | 245 f,aeumm cﬂdw';s’én 3.3 .
Clf }1.6b L4 | I A | ot | 7.03] 1L MM@L ok /220 | Yo | |
(g y 2161 | yuq [97M| 82| 0wt [0l | o | ylland. o 2,980 | Y8 v
[(2Z CAW%W—{K{-L P7U | &) | 9702 W77 | 0N5 | LAY (v W‘slicﬂmf 240 | &5 1%
e e STABILIZATION OVER ?;EEEQEEA;‘SSGS

Temperatare H-1°C  D.0, +h=f43; D
Conductivity +/~4% pH  +-0.1 pH units

Turbidity +.0'310 {when nurbidity is >10 NTUs)

Bladder Volume =495 ml
3/8" 0.D Tubing Yolume = [0 mb/ft
1/4"* Q.D. Tubing Volume = 6 ml/it

WATER LEVEL (ft btoc) AT TIME OF SAMPLING: ___ 2 0./
Comments; 5@[5 gliﬂ 1(3 - }1‘) .P-%QO = 47‘% -’Wl

Note: All water levels and pump depths are measured from the notch in the top of the well casing. If volatiles are detected above background in the breathing zone during the
initial screening, the breathing zone will be periodically monitored during purging and sampling activities.
Form number T1-0-049 (12)

1&?««4 1o porye By = G 1

I\Projects\SBA-T93015\Fieldwark\Field forms_bh.ai




TETRA TECH, INC.

5383 Hellister Ave., Suite 130
Santa Barbara, CA 93111
Telephone (805) 681-3100
Telefax (805) 681-3108

GROUNDWATER MONITORING WELL

FIELD DATA LOG SHEET - PURGING

DATE 21y ,/ 20[5_ SITE NUMBER MERT

PROGRAM NAME adeder TRIP BLANK 1D, -

MONITORING WELL 1D AL =it MS/MSD (Y/N)
1 —p

SAMPLE 1D, pa =Y FILTERED ID

DUPLICATE 1D —— FILTERED DUPLICATE I —_—

STATIC W.L. (£ btoc} 3-(m '_-LZ TOTAL DEPTH (ft btac) 3‘*-& 3 WATER COLUMN (feet)

F2

PURGING/SAMPLING DEVICE

PID READING IN CASING (ppm)

Page _E of _P

MICROPURGE DEDICATED PUMP / NON-DEDICATED PUMP

(initial)

PID READING IN BREATHING ZONE (ppm) (initial)

e m—
SAMPLETIME _ {24 S~ FILTEREDTIME __£D 0§  DUPLICATETIME _

FILTEREE BUPLICATE TIME """ WELLDIAMETER

{vented 10)

(vented to)}

87

o
SAMPLER'S SIGNATURE /ﬁ/&:—-—-"

—

/4
PUMP INLET DEPTH (ft bmc)ﬂ'rusmc DIAMETER (in) 2 EE PUMP & TUBING (V){ml) 450 ,\_.,!

Water - Dissolved Volume | DU &4 gy

Time poiiy | Lol | QTG | 00| s | Ovsn || G Colr | voms | R
Jten | Arrived at well -t — 1 - + — 40— - — — 1= — —— — _— | | —
“_’;7 Begin Purge - " — - — 4 — 4 — }— — 4 — ——_—— — —|— — | }RO
00 | sandlocing | %0 | 461 | 280f| tima| ¢35| avel 638 |Yeteitoleer] Gy | 12 |

“ (207% { / 2 | 032 | 27| v | 28 | 230 1S \,-J!M‘eﬂ,.dm pago | DY
Rob Yy |r 88Y | 87| waF | 397 | 232] (506 |\lleeh dleor t.b20 | 30
(249 yaur | 253 [ agu7]| tas | 382 | 130 | 1436 felol tles| 2100 | 48
Ltz L 2ats | Suds” | U] Wl |30 | 708 [ 1399 | ol clwrldgee | (o
(45 | collectsagle | opure | 48 | 2035 pus | 294 | 727 | (38 |yelfsckl, dea| 3240 | 7,0 |
ot . 4 S mb] 3208t

Fet2 (ppm)

WATER LEVEL (ft btoc) AT TIME OF SAMPLING: ugﬁi

Comments:

1

—

= YD

PARAMETERS FOR WATER QUALITY
STABILIZATION OVER THREE READINGS
DO, H-d0% &
pH  +~ 0.1 pH units

Conductivity +- =¥
Turbidity

Temperature +/-1°C

+-T (when turbidity is »10 NTUs)

Bladder Volume = 495 ml

3/8” Q.D Tubing Volume = 10 ml/ft

Note: All water levels and pump depths are measured from the notch in the top of the well casing. If volatiles are detected above background in the breathing zone during the

initial serecning, the breathing zone will be periodicaliy monitored during purging and sampling activities.

Form number T1-0-049 (21

2)

1/4" 0.D. Tubing Volume = 6 ml/ft

]
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TETRA TECH, INC.

5383 Hellister Ave., Svite 130
Santa Barbara, CA 93111
Telephone (805) 681-3100
Telefax {805) 681-3108

GROUNDWATER MONITORING WELL

FIELD DATA L.OG SHEET - PURGING

Page _i_ of /_

DATE ﬂfq(z"’lﬁ/ SITENUMBER __ A& PURGING/SAMPLING DEVICE ___ MICROPURGE DEDICATED PUMP / NON-DEDICATED PUMP
PROGRAM NAME A/FX&'T‘ TRIP BLANK L.D. _— PID READING IN CASING (ppm) Ginitial) __ £~ {vented 10)
MONITORING WELL ID MS/MSD (Y/N) PID READING IN BREATHING ZONE (ppm) (initial} (vented to)
SAMPLE 1D, Mo -G FILFERED ID M/"bg: samLETIME {287 Ficterep tive _ {23 pupLicateTIME ==
DUPLICATE ID — FILTERED BUPLICATE 1D — FILTERED DUPLICATE TIME ___ === WELL DIAMETER ____)"
STATIC WL, (btoe) 2 {5 _1oTAL pEPTH btoe)_ YT M T warer coLumy ey 3O SAMPLER'S SIGNATURE /'7-4&-?—/
PUMP INLET DEPTH (R bioe)__ 323 TUBING DIAMETER (in)_ /et puntp &1UBING (vy(my_td LY/
‘ . Pump &
Time Activity (E{Ei) T&%{%l;y (S:EPC) (mgﬁm) D((;}:i%gd pH &R\J;) Color IYE:%IZ!B \E,;EE]EES E%‘);
{222 | Arrived at well -t 4 — V- — 4+ — + — — — - — — — _ — | —|— -
[/2,2)2. Begin Purge - — _ — 4 — L ;_—_____%-ZE‘ED
12257 | pronSlordre | 260 | BT | 3| 909 | 203 [ 23 [172.¢ | pallendd et 705 | feg f
1229 /2| 2 (2568|1267 043 [ 9.09 [ 15Ut | pellamit cfonr] reisto| 2.2 |
(23 UsS2 | 9 | BM| 1907 | 953 | 122 8 MMSC\:L&'-V i(pcz@ Y3
1234 Asa| Ldte | 9659 1207 | oy | 727 | 12N | gefocid deart 2 380 | 6,4
1337 %S | un |3550| [2.07] 037 ] 227] 12098 |poltecsl dar3eme| S0 | | s
1240 d Uz | W2 [ 955 12,07 | 033 | 227 | 07,0 |Yellondslapertey 32| T | [ |2
(24D | coleck songlo| 2652 | ;) | IS 1ol | O3 | 22| (156 | yollowdh clees Cocin| 16,2 -L f
2
§

Fe+2 (ppm)

WATER LEVEL (ft btoc) AT TIME OF SAMPLING:

Comments:

boy = o3P Gl 5.[,412;4:3@ Y4 | iﬂm&_‘:'l]_w%_%‘

PARAMETERS FOR WATER QUALITY
STABILIZATION OVER THREE READINGS

Temperature -+-1°C
Conductivity +- 5%
Turbidity

D.O. +-10%
pH  +-0.1 pH units
-+/= 10 (when turbidity is >10 NTUs)

Note: All water levels and pump depths are measured from the notch in the top of the well casing. If volatiles are detected above background in the breathing zone during the
initial screening, the breathing zone will be petiodically monitored during purging and sampling activitics.

Farm number Tt-0-049 (212)

Bladder Volume =495 ml
3/8” 0.D Tubing Velume = 10 ml/ft
[/47 (0.D. Tubing Volume = 6 mifit




383 Hofliser Ave, Sute 130 GROUNDWATER MONITORING WELL poge or

Telophone (505 6813100 FIELD DATA LOG SHEET - PURGING

Telefax (805) 681-3108
DATE 3l rw; SITE NUMBER MERT PURGING/SAMPLING DEVICE ___ MICROPURGE DEDICATED PUMP / NON-DEDICATED PUMP
PROGRAM NAME MERT TRIP BLANK LD, - PID READING IN CASING (ppm) (initial) T (veedto)
MONITORING WELL ID Ao DD MSIMSD (YIN) _ A~ 7D PID READING IN BREATHING ZONE (ppm) (nitisl) —— (vented 10)
SAMPLE LD, A D FILTERED ID LARS — 1Ry SAMPLE TIME M FILTERED TIME _(/2€2%  DUPLICATE TIME __ o dra
DUELICATE ID M’M FILTERED DUPLICATE ID__ AAA ~ £ © — i FILTERED DUPLICATETIME __ (™% !Q WELL DIAMETER D i

T

- . ' %P_
STATIC W.L. (ftbtoe)__ ), 1" ToTAL DEPTH (ibioe)__ 2] waTER CoLumN (et ~7,42 SAMPLER'S SIGNATURE =
i ! /f’ l% -
PUMP INLET DEPTH (1t btoc) afzgiTUBING DIAMETER {in) PUMP & TUBING (V)(ml) i b '[

. Pump &
Water - Dissolved Volume . Flow
. - Turbidity Temp EC ORP Tubing
Time Activity Level Oxygen rH Color Purged Rate
TU Deg. C mS/em Volum
by | OO | Oep O (mSem) |y () ) | oot | mD

i 2572 Arrived at well - — 4 — o =

{253l BeginPurge - 4+ 1 1 | I R = 2
1255 pondoare | 26> 243 | ST 128 Y47 732 7.0 |Pelensth eloet 50 | (7

1257 7 2b35] Dog | 257&] 1203 | Y€ | 73| | y4.4 gellowtsh eloen 1500 33
130/ 237] g3 | 90568 12.40] A5 | 230 | 1734 | velousk (fed—2250| §30
1364 otz | g [ 256] (20| 39| 251 ot | yalluit lonk Sperd 67
(209 1 o2s | Lt [554] 2io] 389|230 | (bhs | oot ctod v70] B3

30| o g fo| 22| 15y [ 9567 (200 384 | 1530 | (6B [ yellodd, o ¢ <z 100
¢ 0

Fe+2 (ppm) . PARAMETERS FOR WATER QUALITY
) STABILIZATION OVER THREE READINGS

WATER LEVEL (ft btoc) AT TIME OF SAMPLING: __ ‘271,39 Temperature +-1°C  D.O. +- 10% ‘

- Conductivity +/- 5% pH  +-0.1 pH units
Comments: sgl_.(ﬁ){‘ Q:?g | “;;:ZE )1.!45!, =| %g, 1 SI:Q %,cz:!‘uzp;ﬂ‘u

Turbidity /- 10 (when turbidity is >10 NTUs)
Note: All water levels and pump depths arc measured from the notch in the top of the well casing. If volatiles arc detceted above background in the breathing zone during the
initial sereening, the breathing zone will be periodically monitored during purging and sampling activitics.
Form number Tt-0-048 {2/ 12)

Bladder Volume = 495 mi
3/8" 0.D Tubing Volume = £0 m¥/ft
1/4” 0.D. Tubing Velume = 6 ml/ft

[AProjects\SBA-T9301 5\Fieldwork\Field forms_bh.ai



TETRA TECH, INC.

5383 Hollister Ave., Suitc 130
Santa Barbar, CA 93111
Telephone (805) 681-3100
Telefax (805) 681-3108

GROUNDWATER MONITORING WELL

Page

FIELD DATA LOG SHEET - PURGING

DATE %[ [ﬁj 2ot f- SITE NUMBER 1A% et

PROGRAM NAME =t4) TRIP BLANK 1D,

MONITORING WELL ID M~ | MS/MSD (Y/N)

SAMPLE LD, i) ~0 | FILTERED 1D M~ |
S —_—

DUPLICATE iD

FILTERED DUPLICATE ID,

_‘\'_of_(_

PURGING/SAMPLING DEVICE ___ MICROPURGE DEDICATED PUMP / NON-DEDICATED PUMP
FID READING IN CASING (ppm) (initial) (vented to)
PID READING IN BREATHING ZONE (ppm) (initial) ki (vented to)

saMPLETIME _0F 37 FILTEREDTIME __ ¢80 / DUPLICATETIME _~——

FILTERED DUPLICATE TIME ~—— WELLDIAMETER

2

/'Z%:-———

STATICWL thimgy e 91 TOTAL DEPTH (Rbtod)_ 2 113 | waTER COLUMN (o) 7,0 SAMPLER'S SIGNATURE , >~
PUMP INLET DEPTH (& thC)ig_D_"/._TUBING DIAMETER (in)_l'MLPUMP & TUBING {V)(rul) L‘ ’?A'
. Pump &

Time Activity (gg‘:’gi) T&l}ricllli;y (l;r::pC) (m]SEf(ém) eé}jg%id pH &R\% Color ]\%%11 e V}EEES 11(::?3;:
wyfeh | Arrived at well - — T — —f — - 4+t — -1 —— —— — | —|— =
A8 14 Begin Purge - — 1 — = — = — — — = — 1 — — —|— —|— — | %o
04 nronflorine, | 95N 000 | 228 WA 107 631 2998 |yelladh, clesd SUO | 4,
o3y { g XL fay | 2bgl st} 953 LAY | 2471 (fd(ew-lfﬁ’,cﬁ@-a/‘ff,c:)ﬁn 2.3
0624 gy | 1A% | QeSS [Led ] 044 £a57 2453 | ele. oo 11620 | 3¢
08 120 | 1713 [ 2b50] (167 | O03T| [aT| MYl | ellowide cfoast 260 | 45
on3yl & 25 | 13 | Q| t0bp | 032] L] 293.0 | eloukhdeo 2,760 | 54 | |
0637 [shlle comgline | 2174 | b0 | o] 11,67 ] 032 ] (L | 2920 yellows'sh, lest 32401 48 |/

Fe+2 (ppm)
WATER LEVEL (ft btoc) AT TIME OF SAMPLING:
Comments: 'PM-L '[:'0 (g\/f""‘l"l = %, _\n

PARAMETERS FOR WATER QUALITY
STABILIZATION OVER THREE READINGS
Temperature +-1°C  D.0. +- 10% ‘l
Conductivity +/-5% pH  +- 0.1 pH units
Turbidity -+~ 10 {when turbidity is >10 NTUs)

Bladder Volume =495 ml
3/8” O.D Tubing Volume = 10 mI/ft

Note: All water levels and pump depths are measured from the notch in the top of the well casing. If volatiles are detected above background in the breathing zone during the

initial screcning, the breathing zone will be periodicalty monitored during purging and sampling activitics.

Forn: number T1-Q-049 (2/12)

1/4" O.D. Tubing Volume = 6 ml/ft

IA\Projects\SBA-T9301 5\Fieldwork\Field forms_bh.ai




TETRA TECH, INC.

5383 Hollister Ave,, Suite 130
Santa Barbara, CA 93111
Telephone (805) 681-3100
Telefax (805} 681-3108

GROUNDWATER MONITORING WELL
FIELD DATA LOG SHEET - PURGING

Page

of

DATE 8{12 {W{ SITE NUMBER PMERT PURGING/SAMPLING DEVICE ___MICROPURGE DEDICATED FUMP / NON-DEDICATED PUMP
PROGRAM NAME ALERT TRIP BLANK 1D, - PID READING TN CASING (ppm) (initial) o (vented to)
MONITORING WELL 1D Aadnl »a-\f MS/MSD (Y/N} ){ PID READING IN BREATHING ZONE (ppm) (initial) {vented to)
SAMPLE LD. A e O FILTERED ID T 2| SAMPLE TIME JC&QZ FILTEREDTIME_% DUPLICATE TIME __——
DUPLICATE ID '____ FILTERED DUPLICATE ID o FILTERED DUPLICATETIME _______ WELL DIAMETER 9’1
STATIC WL (R btoe)___ 1, D TOTAL DEPTH (Rbtoc)__ S (oD WATER COLUMN (feet) 2 SAMPLER'S SIGNATURE %?f—-—/
PUMP INLET DEPTH (0 bior)_3.0 ¢S TUBING DIAMETER (i)Y & ©__PUMP & TUBING (V) (ml) 33’0-f
. Pump &
me | ww G RY| O| ot | S| | 85| e | )
#3445 | Arrived at well - T — —T — 1T — — - — T — — — 4= — — ——|—— e — —] — —
:_ng\a( BeginPuge | — — +— — & — 31— — -— - — 71— — —|— —|— = | 1§D
088 | meondbarie | 2042 | Hbo | 20| (los” | 345 | 7,20 | 2220 el leor| SUo | 12 |
%5 \ / laesd | uod acug| (o | 2 [ 220 08 Vufwuﬂ (Jeer] 1,080 | 2.
RN oo 4001 | 246 |)687| (o | 2| Fo20 | Me. veﬂwm e 1620 3.0
6857 ok 258 | ued |05l 1108 [ 239 [ 200 | walocddl clood 2/b0 | 48
a2 & Ly | 2B | 50| (leb | 342 | 5.8 | Qoo vel{w#sL Jeat 2700 | €2
090% %ﬁ—f»(s(eiam.‘n(r‘n,) 26 Y ;.50 2563 (1,67 | 346 | 7@ | 206.8 {\a.,dfe,w(v:L, (ecn %240 7.2 ‘\{/ |

I\Projects\SBA-T9301 5\Fieldwork\Field forms_bh.ai

Fe+2 (ppm)
WATER LEVEL (ft btoc) AT TIME OF SAMPLING:

Yoo Lo poeg oy = 4 iy
A/\")( A F

Conductivity +- 5%

Comments: Turbidity

Bladder Volume = 49

Note; All water levels and pump depths are measured from the notch in the fop of the well casing. If velatiles are detected above background in the breathing zone during the
initial screening, the breathing zone will be periodicatly monitored during purging and sampling activities.
Form number T-0-049 (¥ 12)

D.O. +-10%

pH +-0.1 pH units

+/- 10 (when turbidity is >10 NTUs}

PARAMETERS FOR WATER QUALITY
STABILIZATION OVER THREE READINGS
Temperature +/- 1 °C

]

5 ml

3/8” 0.D Tubing Volume = 10 mil/ft
1/4” Q.D. Tubing Volume = 6 ml/At




5385 Hollsr Avs, Suic 15 GROUNDWATER MONITORING WELL oo | ot |
Toteghone (815) 6313100 FIELD DATA LOG SHEET - PURGING

Telefax (805) 681-3108

DATE 8 { {' 'g lf").a«‘ ( SITE NUMBER NERT PURGING/SAMPLING DEVICE MICROPURGE DEDICATED PUMT / NON-DEDICATED PUMP
PROGRAM NAME (\JEQT TRIP BLANK LD, — PID READING IN CASING {ppm) (initial) - (vented to)

MONITORING WELLID MMl ~of ME/MSD {Y/N) o~ PID READING IN BREATHING ZONE (ppm) (initial) d——._ (vented to)

SAMPLE 1D, pafale @ﬁ; FILTERED ID %/-—-o 6 SAMPLETIME _______ FIITEREDTIME ___ DUPLICATETIME _———
DUPLICATE ID -— FILTERED DUPLICATE ID — FILTERED DUPLICATE TIME —_— WELL DIAMETER ,Q ~

' . e
STATIC W.L. {it btoc) E! { !g !é TOTAL DEPTH (ft btoc) EE! L !1 WATER COLUMN (feet), 3 I's) [ SAMI'LER'S SIGNATURE ,%

PUMP INLET DEPTH (ft btoe)_30 .S TUBING DIAMETER (in)_L/ &1 “ _pump &TUBING (v)(mty_ A5 DrA

Water i Dissolved Volume | DU & gy
Time Aoty Lo |0 | )| e | O || O Color Purged \3:11: Ruc
0G4 Arrived at well - 1T — 01 — 1T — — - 0 — " 1T — — — | — | —|— =
00\[(2., BeginPurge | — — 4— — — — 1+— — I — —|— — 1 qve
oo, tmondborie, | 26.UL | LM [ 2582 (205 | 080 T | FoNS |vellaaddt oo Z2e | b
0422 | / 9647 | 14 |54 1205 |0.dy [7.23 | 1%3.9 '\fd‘vfw\‘szz,d\éa/' (440 | 2.9
295 \ 3,48 | (31 [ISHY[ (2,03 | DS 728 1904 Ye,wgéd@/— 2,060 | 4.3
9173 96,49 | 130 |95.0e] 19202 | 033 | 722 1840 | yellontl cloat 2580 | 64
062 2 5D Lob | 2973k (305 | 030 | 220 123 \r/drw.‘cn’, teot 3 oo | §O /
093 2pp | 127|359 19,07 | 007 [ 220 | (631 |ylloist cleod igzp | F6 | |
043 Y W9 | (28 | 96391 12.03 | ©2h | 7,21 [bub l\‘/d(w\'s(,\/ Jek Sodo| pa | |
09U [Fele emplin] DM | 128 | 2039) 204 | 9.27] 22 (b2.¢ yellova, ded-5 70| 281

PARAMETERS FOR WATER QUALITY

Fe+2 (ppm) ——— STABILIZATION OVER THREE READINGS
WATER LEVEL (ft btoc) AT TIME OF SAMPLING: %(9 40 Temperature +-1°C  D.O. +e 10%

_ Conductivity +/~ 5% pH  +- 0.1 pH units
Comments: ‘&"F Mo lo Pd C‘?Q/SSU T Smda Turbidity /- 10 (when turbidity is >10 NTUs) i

Bladder Volume =495 mi
3/8" 0.D Tubing Volume = 10 ml/ft
1/4" Q.D. Tubing Volume = 6 mi/ft

Note: All water Jevels and pump depths are measurcd from the notch in the top of the well casing. If volatiles are detected above background in the breathing zone during the
initial screening, the breathing zone will be periedically monitored during purging and sampling activitics.
Form number T-0-049 (2/12)

I\Projects\SBA-TE3015\Fieldwork\Field forms_kbh.ai




5383 Hollner Ave, i 19 GROUNDWATER MONITORING WELL pago Lot

PURGING/SAMPLING DEVICE MICROPURGE DEDICATED PUMP / NON-DEDICATED PUMP

D READING IN CASING (ppmi) (initial) - (vented to)

PID READING IN BREATHING ZONE (ppm) (initial) ——_______ {vented to)
SAMPLE TIME FILTEREDTIME ... DUPLICATE TIME
FILTERED DUPLICATE TIME WELL DIAMETER Q— “

Santa Barbara, CA 93111
Telephonc (305) 681-3100 FIELD DATA LOG SHEET - PURGING
Telefax (805) 681-3108
PP
DATE 81t (29 (< SITE NUMBER A EL]
——
PROGRAM NAME AELT TRIP BLANK 1D,
MONITORING WELLID At — W) MS/MSD (Y/N) A
SAMPLE LD, prand =10 FILTERED ID R T S)
DUPLICATE ID Araat =18 = PR AP FILTERED DUPLICATEID st — 100 ~ DU

STATIC W.L. (it h“"‘).__._lb_l&TOTAL DEPTH (ft btoc)_ﬂr_f_-z WATER COLUMN (foct)__ {15,
PUMP INLET DEPTH {ft btoc)__362¢Y _TUBING DIAMETER (in) ;'LE_,{ PUMP & TUBING (V)(ml)__ 25 Oad

SAMPLER'S SIGNATURE /7%'/

issolve ur Pump & ow
e T - e - e I B -
cooﬁ{ Arrived at well -1 — —4 — T — — - — T ] — — — |— — — —— —
09U | BeginPurge - — =t — = — = — = — = — e — — — —— — | 270
945 | amondocine | 23| pap | el 120 | 35| 230 | (85S | ypellonst oot S10 | /,3
© o5y ey (Yo | I5uq| (208 | 372|230 173.8 \[Mau:skf tfear 162D | b
0457 2639 | (Mo | 2535] 1008 | 3L | 12| (R0 |yellenbt, deat o usn | S
f 000 HMo-Yo [po | 85l 1207 | B.61 |-7.29 (L33 \{eﬂw“i‘\.f,c&u- 3240| 72 /
(0% =d MoMo | 223 | 29351 1208 | 32U | 224 | 1576 |yelewlily deor| YoiD| 9.0 /
toop |oteble, Soolie | 2640 | [3[ | 9937 1206 | 56| 228 | (51T [y hounth sertf 200 (03 | vf/
dLollect BN
Fet2 (ppm) ST%I}SE%%{I\? 53%&” ?ggglzqgﬁggc;s

WATER LEVEL (fi btoc) AT TIME OF SAMPLING: a b 1911

Tempernture +-1°C 0. +- 10% |
Conductivity +- 5% pH - 0.1 pH units
Turbidity +/= 10 {when turbidity is >10 NTUs)

Comments: ATl -Lo (\)’Uf'lab ahy = %,\._.1‘-.

Bladder Volume =495 ml

3/8” 0.D Tubing Volume = 10 ml/ft

Note: All water levels and pump depths are measured from the notch in the tap of the well casing. If volatiles are detected above background in the breathing zone during the

initial sercening, the breathing zonc will be periodically monitored during purging and sampling activitics.
Forin number T1-Q-049 (¥12) .

174" O,D. Tubing Volume = 6 ml/ft

[AProjects\SBA-T93015\FieldworkiField forms_bh.ai




TETRA TECH

DATE: 8/26/2015

. 301 E. Vanderbih Way. Suite 450
E San Bernarding, CA 92408
Telephome (909) 381-1674

Telefax (90} 849-139

PROGRAM NAME: NERT

GROUNDWATER MONITORING WELL
FIELD DATA LOG SHEET - SAMPLING

SITE NAME/NUMBER: NERT

WELLID MW- o |

PURGING DEVICE: Dedicated Pump
SAMPLING DEVICE: Purging Pump
OVA: PID InCasing (ppm) (initial)

Page 1 of 1

(vented t0)

Temperature collect readings

SAMPLED MW- o | -~ |5 03 26 DUPLICATE ID ant IN BREATHING ZONE (ppm) (initial) T (vented to)
STATIC WATER LEVEL (ft btoc): 27.3¢ WELLDEPTH(): 3Y.5) PUMP DEPTH (ft btoc): 33.5
WATER COLUMN (ft): 71 A TUBE DIAMETER(in): 1/4 SAMPLER’S SIGNATURE #7230, pmve s
PUMP VOLUME (m): @2 %3—,—_2: Lj9 WELL SAMPLE TIME: OgY |
Time Activity [Water Levell Temp EC Dissolved pH ORP Turﬁd-ity Color Volume Pump Flow Rate | Remarks
(it btoc) (°C) (ms/em) Ogntyggge; (mV) (NTU) P‘(:ngl)Ed Esiu:;s (ml/imin)
:98'- DR[| Start - . - - - - - - - = 220
X2 226 2620 1i.g9 | 0.97| £ &2 2452 L7 | Vel 128 2.25] 1
| 0%24 22.76| 25,81 10-8C (0. | 6-92 |23¢.2| [.M8 | vl [ 870 | 7 57| 290
0%2.9 229512688 11.83 | ©. 43 16.9 1229.8|1.3] | \efor| 26/0| &.45| IRO
0% 12 7285 124.07[ 1182 | 0.36 | £ 89 (2200 | O-6] | lefin | 3150 (o -SF
0835 2285 7¢.13 |jr.0v | 0-55| (.92 [212.41{.09 | eller] 26901 720 | \l/
033 8 27-88 12413 [/1-85| ©-3¢| .97 | 2U.5] 0. 46| veloht1230] .53 |
0891 |cuwpp2.90 (209 |1 -36 [0-35 | .94[2979 [». 28 Jéa//oﬁ Y70 1945 | \V
' Colorimetric test (taken prior to sampling) . Sulfide (mg/L): — Fe (mglly:  — PARAMETERS FOR WATER QUALITY STABILIZATION

Conductivity + 3 %

pH=G1

DO £ 0.3 mg/L

Turbidity < 10 NTUs (if > 10 NTUs = 10 %)

Comments: Mx // )VLS D

WL + 0.1 foot

ORP = 10 mV

Note:

If volatiles are detected in the breathing zone during the initial screening, the breathing zone will be periodically monitored during purging and sampling activities.
All water levels and pump depths are measured from the reference point (notch) in the top of the well casing.
If no reference point is observed then the casing high point should be notched and measurements should be collected from this point.
Every attempt should be made to limit water level drawdown to less than 0.33 feet and purge rate to less than 0.5 L/min.




TETRA TECH Page 1 of 1

301 E. Vacgetil Way. i 450 GROUNDWATER MONITORING WELL
1t Tt O 1678 FIELD DATA LOG SHEET - SAMPLING
Telclax (309) BE9-139
DATE: 8/26/2015 SITE NAME/NUMBER: NERT PURGING DEVICE: Dedicated Pump
PROGRAM NAME: NERT SAMPLING DEVICE: Purging Pump
WELLID  MW- ¢ Y OVA: PID TnCasing (ppm) Gnitial)____  (ventedto)
SAMPLEID MW- BY - {§GY 20 DUPLICATE IDMYJ) - 0]~ Dug - IS R E A THING ZONE (ppm) (initial) " (vented to)
STATIC WATER LEVEL (ft bioc): 29.-Yi WELL DEPTH (ft): Y], €3  PUMP DEPTH (ft btoc: 272.5
WATER COLUMN (ft): 77 TUBE DIAMETER(in): 1/4 SAMPLER'S SIGNATURE Mt ngors e
PUMP VOLUME (ml): YL WELL SAMPLE TIME: o924
Time Activity |Water Level] Temp EC Dissolved pH ORP Turbidity Color Volume [Pump “TFlow Rate | Remarks
Oxygen Purged |Volumes
Lft btoc) (°C) {ms/cm) m (mV) (NTU) (ml_L PurEed (ml/min)
o965 | Sun : : : . : - : . - — | %0
0909 27500 2579 11.23| 205 | 713 | 9o | 2.7 Velled RO [1.SO[ ™
65 |2 27.59 95.0 26 |2.539 | 2.)2 | 191.€| |75 | yflove 1260 | L.63
A5 2250176432 126|288 |Z.1) 1§6.-% 1-22 | yvellg ] (60D |37
Ay 22.G0| 50| WS (297 | QU [ v8%.0]1-3] |hedin| 2340 | Y g
9421 2259 (25 | 11,25 |2-81 | 710 | 162.d\ Ly el | 2850 600 | |,

AL up 12,50 | 25101 11.2¢]2-37 |70 | (51.C1).0Y |peffo] 3420] 213 4

Colorimetric test (taken prior to sampling) Sulfide (mg/L): - Fe®{(mg/): - PARAMETERS FOR WATER QUALITY STABILIZATION
Temperature collect readings Conductivity =3 %
pH = 0.1 DO +0.3 mg/l.
Comments: D Uy Turbidity < 10 NTUs (if > 10 NTUs 10 %)
WL 0.1 foot ORP £ 10 mV
Note:

If volatiles are detected in the breathing zone during the initial screening, the breathing zone will be periodically monitored during purging and sampling activities,
All water levels and pump depths are measured from the reference point (notch) in the top of the well casing.

If no reference point is observed then the casing high point should be notched and measurements should be collected from this point.

Every attempt should be made to limit water level drawdown te less than (.33 feet and purge rate o less than 0.5 L/min.




TETRATECH Page 1 of 1

301 E. Vanderbilt Way. Suite 450 GROUNDWATER MONITORING WELL

R FIELD DATA LOG SHEET - SAMPLING

“Telefax (509) 889-139
DATE: 8/26/2015 SITE NAME/NUMBER: NERT PURGING DEVICE: Dedicated Pump
PROGRAM NAME:; NERT SAMPLING DEVICE: Purging Pump
WELLID MW- 66 OVA: PID InCasing {ppm) (initial) ~ (vented to) -
SAMPLEID MW- O ~ |S" 53 24, DUPLICATE ID - IN BREATHING ZONE (ppm) (iniial) "~ (vented to) l
STATIC WATER LEVEL (ft btoc): 27.50 WELLDEPTH () 3%. Y™ PUMP DEPTH (ft btoc): S0.5
WATER COLUMN (ft): G, ’ TUBE DIAMETER(in): 1/4 ) SAMPLER’S SIGNATURE._._,Ze,"“’,(5'G [
PUMP VOLUME (ml): d en WELLSAMPLETIME: | (P,

Time Activity |Water Level] Temp EC Dissolved pr ORP Turbidity Color Volume [Pump Me Remarks
Oxygen Purged |Volumes
{ft btoc) (°C) Eslcm) (mg/L) {(mV) (NTL) (ml) Purged {ml/min})
qey | S . . . - : - : . . : T70)
0197 22511 26 M5 12.23] 0.0 | 7. 01 [19/.0 | 203 |Jelln | 720 | [ Gol|
ai 11 3) 22.51 125,35 1228 | p 32 | 24/ |jge.7 11.97 | Yeloo | 1240 |2 .63
0963 725 1 253)112.22] o 2.0 | 15031130 lefpe])Bop| 3.75
43¢ z2.6L| 2S04 0| 0.2/ 70 | g2 157 Nello 220D Yiss
159 2252 Al . 20| 626 74 | V9 54 121 (Veffw| R80T (.00 | ),
(002 | Zue|zn82 ] P13 13 9 023700 [ 173.0] 127 ["ep f3420 | 213 [V
Colorimetric test (taken prior to sampling) Sulfide {(mg/L): - Fe™ (mg/L): et PARAMETERS FOR WATER QUALITY STABILIZATION
Temperature collect readings Conductivity =+ 3 %
pH 2 0.1 DO +0.3 mg/L
Comments: Turbidity < 10 NTUs (if > 10 NTUs = 10 %)
WL + 0.1 foot ORP £ 10 mV

Note:

v

If volatiles are detected in the breathing zone during the initial screening, the breathing zone will be periodically menitored during purging and sampling activities.
All water levels and pump depths are measured from the reference point (notch) in the top of the well casing.

If no reference point is observed then the casing high point should be notched and measurements should be collected from this point.

Every attempt should be made to limit water level drawdown to less than 0.33 feet and purge rate to less than 0.5 L/min.




TETRA TECH - Page lofl

304 B, Vanderbiht Way. Syite 450 GROUNDWATER MONITORING WELL
Mo GO FIELD DATA LOG SHEET - SAMPLING
“Telefsx (909) 889-139
DATE: 8/26/2015 SITE NAME/NUMBER: NERT PURGING DEVICE: Dedicated Pump
PROGRAM NAME: NERT SAMPLING DEVICE: Purging Pump
WELLID MW- i) OVA: PID In Casing (ppm)  (initial) T (vented o)
SAMPLEID MW- [ - 'g DEL G DUPLICATE ID - IN BREATHING ZONE (ppm) (initial) " {(vented to)
STATIC WATER LEVEL (ft btoc): 2230 WELLDEPTH (ft: 34, )7 PUMP DEPTH {ft btoc): K. g' '
WATER COLUMN (ft): G . 37 TUBE DIAMETER(in): 1/4 SAMPLER’S SIGNATURE M Ty
PUMP VOLUME (ml): LYo WELL SAMPLE TIME: {042 ]
Time Activity [Water Level[ Temp EC Dissolved pH ORP Turbidity Color Volome [Pump Flow Rate | Remarks
Oxygen Purged |Volumes
_lm:b — (ft liitﬂc) { _C) (meM) m_ ) - (m“V) (NTU) - (r:ll) Pur&!n_ﬁl TUH:;)
0.7 21.9012530 | 1222 2. 471717 | 2129|077 | Yetlar 220 | 1-So | |
(0 30 2240 1 25 4[| 1227 315 | 703 121V 2.10.77 el 2Gol 2.03
v 3% 240185379 12,29 %k |53 | 206.3]6.67 [ yelfo | (800 | 3.75
Y 223 125.24] 172261 3.A | 94% 203 do. 7L |"valyw|22u0 |18 | |
10 72.Y2.125 5| 1227306 | 2.0% (199 2| 0. 87| L pow] 280 | .00
N4yl 22240195372 0.7 [3.06 | 7.1% [ k4.4 o %I{M 3422 |7.13
Colorimetric test (taken prior to sampling) Sulfide (mg/L): —  Fe' (mg/Ly: —_ PARAMETERS FOR WATER QUALITY STABILIZATION
Temperature collect readings Conductivity + 3 %
pH 0.1 DO + 0.3 mg/L
Comments: Turbidity < 10 NTUs (if > 10 NTUs = 10 %)
WL + 0.1 foot ORP = 10 mV
Note:

If volatiles are detected in the breathing zone during the initial screening, the breathing zone will be periodically monitored during purging and sampling activities,
All water levels and pump depths are measured from the reference peint (notch) in the top of the well casing.

If no reference point is observed then the casing high point should be notched and measurements should be collected from this point.

Every attempt should be made to limit water level drawdown to less than 0.33 feet and purge rate to less than 0.5 L/min.

\.
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Irvine

17461 Derian Ave

Suite 100

Irvine, CA 92614-5817

Tel: (949)261-1022

TestAmerica Job ID: 440-118170-1
Client Project/Site: NERT Soil Flush Test

For:

Tetra Tech, Inc.

301 East Vanderbilt Way

Suite 450

San Bernardino, California 92408

Attn: Mark Feldman

YU fit

Authorized for release by:
8/26/2015 11:12:34 AM

Urvashi Patel, Project Manager |
urvashi.patel@testamericainc.com

Designee for

Patty Mata, Senior Project Manager
(949)261-1022
patty.mata@testamericainc.com

= LINKS -

fReview your project
results through

Total Access

Have a Question?

Ask
The
Expert
fVisit us at:
www.testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.
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Client: Tetra Tech, Inc.

Project/Site: NERT Soil Flush Test

Sample Summary

TestAmerica Job ID: 440-118170-1

Lab Sample ID

Client Sample ID

Matrix

Collected

Received

440-118170-1
440-118170-2
440-118170-3
440-118170-4
440-118170-5

MW-01
MW-04
MW-06
MW-10
MW-10-DUP

Page 3 of 13

Water
Water
Water
Water
Water

08/14/15 11:22
08/14/15 12:15
08/14/15 12:43
08/14/15 13:10
08/14/15 13:10

TestAmerica Irvine

08/15/15 10:20
08/15/15 10:20
08/15/15 10:20
08/15/15 10:20
08/15/15 10:20
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Case Narrative

Client: Tetra Tech, Inc.
Project/Site: NERT Soil Flush Test

TestAmerica Job ID: 440-118170-1

Job ID: 440-118170-1

Laboratory: TestAmerica Irvine

Narrative

Job Narrative
440-118170-1

Comments
No additional comments.

Receipt

The samples were received on 8/15/2015 10:20 AM; the samples arrived in good condition, properly preserved and, where required, on

ice. The temperature of the cooler at receipt was 2.9° C.

Receipt Exceptions

Perchlorate analysis requires that samples have significant headspace (1/3 of container volume) to reduce potential anaerobic
biodegradation. The following samples were received with insufficient headspace: MW-01 (440-118170-1), MW-04 (440-118170-2),
MW-04 (440-118170-2[MS]), MW-04 (440-118170-2[MSD]), MW-06 (440-118170-3), MW-10 (440-118170-4) and MW-10-DUP

(440-118170-5).

HPLC/IC

Method(s) 314.0: Due to the high concentration of Perchlorate, the matrix spike / matrix spike duplicate (MS/MSD) for analytical batch
440-274974 could not be evaluated for accuracy and precision. The associated laboratory control sample (LCS) met acceptance criteria.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Client: Tetra Tech, Inc.
Project/Site: NERT Soil Flush Test

Client Sample Results

TestAmerica Job ID: 440-118170-1

Client Sample ID: MW-01
Date Collected: 08/14/15 11:22
Date Received: 08/15/15 10:20

Lab Sample ID: 440-118170-1
Matrix: Water

Method: 314.0 - Perchlorate (IC)

Analyte Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Perchlorate 900000 40000 9500 ug/L B 08/21/15 14:51 10000
Client Sample ID: MW-04 Lab Sample ID: 440-118170-2
Date Collected: 08/14/15 12:15 Matrix: Water
Date Received: 08/15/15 10:20

Method: 314.0 - Perchlorate (IC)

Analyte Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Perchlorate 500000 F1 40000 9500 ug/L B 08/21/1513:42 10000
Client Sample ID: MW-06 Lab Sample ID: 440-118170-3
Date Collected: 08/14/15 12:43 Matrix: Water
Date Received: 08/15/15 10:20

Method: 314.0 - Perchlorate (IC)

Analyte Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Perchlorate 660000 40000 9500 ug/L B 08/21/1515:08 10000
Client Sample ID: MW-10 Lab Sample ID: 440-118170-4
Date Collected: 08/14/15 13:10 Matrix: Water
Date Received: 08/15/15 10:20

Method: 314.0 - Perchlorate (IC)

Analyte Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Perchlorate 790000 40000 9500 ug/L B 08/21/1515:25 10000
Client Sample ID: MW-10-DUP Lab Sample ID: 440-118170-5
Date Collected: 08/14/15 13:10 Matrix: Water
Date Received: 08/15/15 10:20

Method: 314.0 - Perchlorate (IC)

Analyte Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Perchlorate 40000 9500 ug/L B 08/21/1515:42 10000
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Client: Tetra Tech, Inc.
Project/Site: NERT Soil Flush Test

Method Summary

TestAmerica Job ID: 440-118170-1

Method Method Description

Protocol

Laboratory

314.0 Perchlorate (IC)

Protocol References:
EPA = US Environmental Protection Agency

Laboratory References:

TAL IRV = TestAmerica Irvine, 17461 Derian Ave, Suite 100, Irvine, CA 92614-5817, TEL (949)261-1022
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Client: Tetra Tech, Inc.
Project/Site: NERT Soil Flush Test

Lab Chronicle

TestAmerica Job ID: 440-118170-1

Client Sample ID: MW-01
Date Collected: 08/14/15 11:22
Date Received: 08/15/15 10:20

Lab Sample ID: 440-118170-1
Matrix: Water

Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis  314.0 10000 1 mL 274974 08/21/1514:51 CH TAL IRV
Client Sample ID: MW-04 Lab Sample ID: 440-118170-2
Date Collected: 08/14/15 12:15 Matrix: Water
Date Received: 08/15/15 10:20
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis  314.0 10000 1 mL 274974 08/21/1513:42 CH TAL IRV
Client Sample ID: MW-06 Lab Sample ID: 440-118170-3
Date Collected: 08/14/15 12:43 Matrix: Water
Date Received: 08/15/15 10:20
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor = Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis  314.0 10000 1mL 274974 08/21/1515:08 CH TAL IRV
Client Sample ID: MW-10 Lab Sample ID: 440-118170-4
Date Collected: 08/14/15 13:10 Matrix: Water
Date Received: 08/15/15 10:20
B Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis  314.0 10000 1mL 274974 08/21/1515:25 CH TAL IRV
Client Sample ID: MW-10-DUP Lab Sample ID: 440-118170-5
Date Collected: 08/14/15 13:10 Matrix: Water
Date Received: 08/15/15 10:20
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis  314.0 10000 1mL 274974 08/21/1515:42 CH TAL IRV

Laboratory References:

TAL IRV = TestAmerica Irvine, 17461 Derian Ave, Suite 100, Irvine, CA 92614-5817, TEL (949)261-1022
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QC Sample Results
Client: Tetra Tech, Inc. TestAmerica Job ID: 440-118170-1
Project/Site: NERT Soil Flush Test

Method: 314.0 - Perchlorate (IC)

Lab Sample ID: MB 440-274974/3 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 274974
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perchlorate ND 4.0 0.95 ug/L B 08/21/15 12:23 1
Lab Sample ID: LCS 440-274974/2 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 274974 E
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Perchlorate 25.0 24.6 ug/L o 99 85-115
Lab Sample ID: MRL 440-274974/5 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 274974
Spike MRL MRL %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
Perchlorate 4.00 4.58 ug/L a 114 75-125
Lab Sample ID: 440-118170-2 MS Client Sample ID: MW-04
Matrix: Water Prep Type: Total/NA
Analysis Batch: 274974

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Perchlorate 500000 F1 25000 511000 4 ug/L a 32 80-120
Lab Sample ID: 440-118170-2 MSD Client Sample ID: MW-04
Matrix: Water Prep Type: Total/NA
Analysis Batch: 274974

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Perchlorate 500000 F1 25000 518000 4 ug/L o 60 80-120 1 20

TestAmerica Irvine
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QC Association Summary

Client: Tetra Tech, Inc. TestAmerica Job ID: 440-118170-1
Project/Site: NERT Soil Flush Test

HPLC/IC

Analysis Batch: 274974
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
440-118170-1 MW-01 Total/NA Water 314.0
440-118170-2 MW-04 Total/NA Water 314.0
440-118170-2 MS MW-04 Total/NA Water 314.0
440-118170-2 MSD MW-04 Total/NA Water 314.0
440-118170-3 MW-06 Total/NA Water 314.0
440-118170-4 MW-10 Total/NA Water 314.0
440-118170-5 MW-10-DUP Total/NA Water 314.0
LCS 440-274974/2 Lab Control Sample Total/NA Water 314.0
MB 440-274974/3 Method Blank Total/NA Water 314.0
MRL 440-274974/5 Lab Control Sample Total/NA Water 314.0

TestAmerica Irvine
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Client: Tetra Tech, Inc.

Definitions/Glossary

Project/Site: NERT Soil Flush Test

TestAmerica Job ID: 440-118170-1

Qualifiers

HPLC/IC

Qualifier Qualifier Description

F1 MS and/or MSD Recovery is outside acceptance limits.

4 MS, MSD: The analyte present in the original sample is greater than 4 times the matrix spike concentration; therefore, control limits are not
applicable.

Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

jol
%R
CFL
CNF
DER
Dil Fac
DL, RA, RE, IN
DLC
MDA
EDL
MDC
MDL
ML
NC
ND
PQL
QC
RER
RL
RPD
TEF
TEQ

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains no Free Liquid

Duplicate error ratio (normalized absolute difference)

Dilution Factor

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision level concentration

Minimum detectable activity

Estimated Detection Limit

Minimum detectable concentration

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative error ratio

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)
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Certification Summary

Client: Tetra Tech, Inc. TestAmerica Job ID: 440-118170-1
Project/Site: NERT Soil Flush Test

Laboratory: TestAmerica Irvine

All certifications held by this laboratory are listed. Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date
Alaska State Program 10 CA01531 06-30-16
Arizona State Program 9 AZ0671 10-13-15
California LA Cty Sanitation Districts 9 10256 01-31-16 *
California State Program 9 2706 06-30-16
Guam State Program 9 Cert. No. 12.002r 01-23-16
Hawaii State Program 9 N/A 01-29-16
Nevada State Program 9 CA015312007A 07-31-16 *
New Mexico State Program 6 N/A 01-29-16
Northern Mariana Islands State Program 9 MP0002 01-29-16
Oregon NELAP 10 4005 01-29-16
USDA Federal P330-09-00080 07-08-18

* Certification renewal pending - certification considered valid.

TestAmerica Irvine
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Login Sample Receipt Checklist

Client: Tetra Tech, Inc. Job Number: 440-118170-1

Login Number: 118170 List Source: TestAmerica Irvine
List Number: 1
Creator: Kim, Guerry

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. True
Sample custody seals, if present, are intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True
There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. N/A
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica Irvine
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Irvine

17461 Derian Ave

Suite 100

Irvine, CA 92614-5817

Tel: (949)261-1022

TestAmerica Job ID: 440-118452-1
Client Project/Site: NERT Soil Flush Test

For:

Tetra Tech, Inc.

301 East Vanderbilt Way

Suite 450

San Bernardino, California 92408

Attn: Mark Feldman

Authorized for release by:

8/27/2015 6:21:02 PM

Patty Mata, Senior Project Manager
(949)261-1022
patty.mata@testamericainc.com

= LINKS -

fReview your project
results through

Total Access

Have a Question?

Ask
The
Expert
fVisit us at:
www.testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Client: Tetra Tech, Inc.

Project/Site: NERT Soil Flush Test

Sample Summary

TestAmerica Job ID: 440-118452-1

Lab Sample ID Client Sample ID Matrix Collected Received

440-118452-1 MW-01 Water 08/18/15 08:37 08/19/15 17:25
440-118452-2 MW-04 Water 08/18/1509:03 08/19/15 17:25
440-118452-3 MW-06 Water 08/18/1509:40 08/19/1517:25
440-118452-4 MW-10 Water 08/18/15 10:06 08/19/15 17:25
440-118452-5 MW-10-DUP Water 08/18/15 10:06 08/19/15 17:25
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Case Narrative

Client: Tetra Tech, Inc. TestAmerica Job ID: 440-118452-1
Project/Site: NERT Soil Flush Test

Job ID: 440-118452-1
Laboratory: TestAmerica Irvine

Narrative

Job Narrative
440-118452-1

Comments
No additional comments.

Receipt
The samples were received on 8/19/2015 5:25 PM; the samples arrived in good condition, properly preserved and, where required, on ice.
The temperature of the cooler at receipt was 0.4° C.

HPLCI/IC
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

TestAmerica Irvine
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Client: Tetra Tech, Inc.
Project/Site: NERT Soil Flush Test

Client Sample Results

TestAmerica Job ID: 440-118452-1

Client Sample ID: MW-01
Date Collected: 08/18/15 08:37
Date Received: 08/19/15 17:25

Lab Sample ID: 440-118452-1
Matrix: Water

Method: 314.0 - Perchlorate (IC)

Analyte Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Perchlorate 960000 40000 9500 ug/L B 08/25/1511:13 10000
Client Sample ID: MW-04 Lab Sample ID: 440-118452-2
Date Collected: 08/18/15 09:03 Matrix: Water
Date Received: 08/19/15 17:25

Method: 314.0 - Perchlorate (IC)

Analyte Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Perchlorate 540000 F1 40000 9500 ug/L B 08/25/1510:19 10000
Client Sample ID: MW-06 Lab Sample ID: 440-118452-3
Date Collected: 08/18/15 09:40 Matrix: Water
Date Received: 08/19/15 17:25

Method: 314.0 - Perchlorate (IC)

Analyte Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Perchlorate 670000 40000 9500 ug/L B 08/25/1511:31 10000
Client Sample ID: MW-10 Lab Sample ID: 440-118452-4
Date Collected: 08/18/15 10:06 Matrix: Water
Date Received: 08/19/15 17:25

Method: 314.0 - Perchlorate (IC)

Analyte Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Perchlorate 800000 40000 9500 ug/L B 08/25/1511:49 10000
Client Sample ID: MW-10-DUP Lab Sample ID: 440-118452-5
Date Collected: 08/18/15 10:06 Matrix: Water
Date Received: 08/19/15 17:25

Method: 314.0 - Perchlorate (IC)

Analyte Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Perchlorate 40000 9500 ug/L B 08/25/15 12:07 10000
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Client: Tetra Tech, Inc.
Project/Site: NERT Soil Flush Test

Method Summary

TestAmerica Job ID: 440-118452-1

Method Method Description

Protocol

Laboratory

314.0 Perchlorate (IC)

Protocol References:
EPA = US Environmental Protection Agency

Laboratory References:

TAL IRV = TestAmerica Irvine, 17461 Derian Ave, Suite 100, Irvine, CA 92614-5817, TEL (949)261-1022
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Client: Tetra Tech, Inc.
Project/Site: NERT Soil Flush Test

Lab Chronicle

TestAmerica Job ID: 440-118452-1

Client Sample ID: MW-01

Date Collected: 08/18/15 08:37
Date Received: 08/19/15 17:25

Lab Sample ID: 440-118452-1
Matrix: Water

Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis  314.0 10000 1 mL 275823 08/25/1511:13 CH TAL IRV
Client Sample ID: MW-04 Lab Sample ID: 440-118452-2
Date Collected: 08/18/15 09:03 Matrix: Water
Date Received: 08/19/15 17:25
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis  314.0 10000 1 mL 275823 08/25/1510:19 CH TAL IRV
Client Sample ID: MW-06 Lab Sample ID: 440-118452-3
Date Collected: 08/18/15 09:40 Matrix: Water
Date Received: 08/19/15 17:25
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor = Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis  314.0 10000 1mL 275823 08/25/1511:31 CH TAL IRV
Client Sample ID: MW-10 Lab Sample ID: 440-118452-4
Date Collected: 08/18/15 10:06 Matrix: Water
Date Received: 08/19/15 17:25
B Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis  314.0 10000 1mL 275823 08/25/1511:49 CH TAL IRV
Client Sample ID: MW-10-DUP Lab Sample ID: 440-118452-5
Date Collected: 08/18/15 10:06 Matrix: Water
Date Received: 08/19/15 17:25
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis  314.0 10000 1mL 275823 08/25/1512:07 CH TAL IRV

Laboratory References:

TAL IRV = TestAmerica Irvine, 17461 Derian Ave, Suite 100, Irvine, CA 92614-5817, TEL (949)261-1022
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Client: Tetra Tech, Inc.
Project/Site: NERT Soil Flush Test

QC Sample Results

TestAmerica Job ID: 440-118452-1

Method: 314.0 - Perchlorate (IC)

Lab Sample ID: MB 440-275823/3
Matrix: Water
Analysis Batch: 275823

Client Sample ID: Method Blank

Prep Type: Total/NA

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perchlorate ND 4.0 0.95 ug/L B 08/25/15 09:01 1
Lab Sample ID: LCS 440-275823/2 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 275823 E
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Perchlorate 25.0 24.8 ug/L o 99 85-115
Lab Sample ID: MRL 440-275823/5 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 275823
Spike MRL MRL %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
Perchlorate 4.00 3.72 J ug/L a 93 75-125
Lab Sample ID: 440-118452-2 MS Client Sample ID: MW-04
Matrix: Water Prep Type: Total/NA
Analysis Batch: 275823

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Perchlorate 540000 F1 25000 487000 4 ug/L - 228 80-120
Lab Sample ID: 440-118452-2 MSD Client Sample ID: MW-04
Matrix: Water Prep Type: Total/NA
Analysis Batch: 275823

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Perchlorate 540000 F1 25000 490000 4 ug/L - 218 80-120 1 20
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QC Association Summary

Client: Tetra Tech, Inc. TestAmerica Job ID: 440-118452-1
Project/Site: NERT Soil Flush Test

HPLC/IC

Analysis Batch: 275823
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
440-118452-1 MW-01 Total/NA Water 314.0
440-118452-2 MW-04 Total/NA Water 314.0
440-118452-2 MS MW-04 Total/NA Water 314.0
440-118452-2 MSD MW-04 Total/NA Water 314.0
440-118452-3 MW-06 Total/NA Water 314.0
440-118452-4 MW-10 Total/NA Water 314.0
440-118452-5 MW-10-DUP Total/NA Water 314.0
LCS 440-275823/2 Lab Control Sample Total/NA Water 314.0
MB 440-275823/3 Method Blank Total/NA Water 314.0
MRL 440-275823/5 Lab Control Sample Total/NA Water 314.0

TestAmerica Irvine
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Client: Tetra Tech, Inc.

Definitions/Glossary

Project/Site: NERT Soil Flush Test

TestAmerica Job ID: 440-118452-1

Qualifiers

HPLC/IC

Qualifier Qualifier Description

F1 MS and/or MSD Recovery is outside acceptance limits.

4 MS, MSD: The analyte present in the original sample is greater than 4 times the matrix spike concentration; therefore, control limits are not
applicable.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

jol
%R
CFL
CNF
DER
Dil Fac
DL, RA, RE, IN
DLC
MDA
EDL
MDC
MDL
ML
NC
ND
PQL
QC
RER
RL
RPD
TEF
TEQ

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains no Free Liquid

Duplicate error ratio (normalized absolute difference)

Dilution Factor

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision level concentration

Minimum detectable activity

Estimated Detection Limit

Minimum detectable concentration

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative error ratio

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)
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Certification Summary

Client: Tetra Tech, Inc. TestAmerica Job ID: 440-118452-1
Project/Site: NERT Soil Flush Test

Laboratory: TestAmerica Irvine

All certifications held by this laboratory are listed. Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date
Alaska State Program 10 CA01531 06-30-16
Arizona State Program 9 AZ0671 10-13-15
California LA Cty Sanitation Districts 9 10256 01-31-16 *
California State Program 9 2706 06-30-16
Guam State Program 9 Cert. No. 12.002r 01-23-16
Hawaii State Program 9 N/A 01-29-16
Nevada State Program 9 CA015312007A 07-31-16 *
New Mexico State Program 6 N/A 01-29-16
Northern Mariana Islands State Program 9 MP0002 01-29-16
Oregon NELAP 10 4005 01-29-16
USDA Federal P330-09-00080 07-08-18

* Certification renewal pending - certification considered valid.

TestAmerica Irvine
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Login Sample Receipt Checklist

Client: Tetra Tech, Inc. Job Number: 440-118452-1

Login Number: 118452 List Source: TestAmerica Irvine
List Number: 1
Creator: Soderblom, Tim

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. True
Sample custody seals, if present, are intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? False Field on COC is blank.
There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. N/A
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica Irvine
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Client: Tetra Tech, Inc.

Project/Site: NERT Natural Soil Flush

Sample Summary

TestAmerica Job ID: 440-119240-1

Lab Sample ID Client Sample ID Matrix Collected Received

440-119240-1 MW-01-150826 Water 08/26/15 08:41 08/27/15 09:50
440-119240-2 MW-04-150826 Water 08/26/15 09:24 08/27/15 09:50
440-119240-3 MW-04-DUP-150826 Water 08/26/15 09:24 08/27/15 09:50
440-119240-4 MW-06-150826 Water 08/26/15 10:02 08/27/15 09:50
440-119240-5 MW-10-150826 Water 08/26/15 10:42 08/27/15 09:50
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Case Narrative

Client: Tetra Tech, Inc. TestAmerica Job ID: 440-119240-1
Project/Site: NERT Natural Soil Flush

Job ID: 440-119240-1
Laboratory: TestAmerica Irvine

Narrative

Job Narrative
440-119240-1

Comments
No additional comments.

Receipt
The samples were received on 8/27/2015 9:50 AM; the samples arrived in good condition, properly preserved and, where required, on ice.
The temperatures of the 2 coolers at receipt time were 2.7° C and 2.9° C.

HPLCI/IC
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

TestAmerica Irvine
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Client Sample Results

Client: Tetra Tech, Inc.
Project/Site: NERT Natural Soil Flush

TestAmerica Job ID: 440-119240-1

Client Sample ID: MW-01-150826
Date Collected: 08/26/15 08:41
Date Received: 08/27/15 09:50

Lab Sample ID: 440-119240-1
Matrix: Water

Method: 314.0 - Perchlorate (IC)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Perchlorate 900000 40000 9500 ug/L B 08/28/15 09:37 10000
Client Sample ID: MW-04-150826 Lab Sample ID: 440-119240-2
Date Collected: 08/26/15 09:24 Matrix: Water
Date Received: 08/27/15 09:50

Method: 314.0 - Perchlorate (IC)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Perchlorate 500000 40000 9500 ug/L B 08/28/15 11:08 10000
Client Sample ID: MW-04-DUP-150826 Lab Sample ID: 440-119240-3
Date Collected: 08/26/15 09:24 Matrix: Water
Date Received: 08/27/15 09:50

Method: 314.0 - Perchlorate (IC)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Perchlorate 510000 40000 9500 ug/L B 08/28/1511:26 10000
Client Sample ID: MW-06-150826 Lab Sample ID: 440-119240-4
Date Collected: 08/26/15 10:02 Matrix: Water
Date Received: 08/27/15 09:50

Method: 314.0 - Perchlorate (IC)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Perchlorate 660000 40000 9500 ug/L B 08/28/15 11:44 10000
Client Sample ID: MW-10-150826 Lab Sample ID: 440-119240-5
Date Collected: 08/26/15 10:42 Matrix: Water
Date Received: 08/27/15 09:50

Method: 314.0 - Perchlorate (IC)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Perchlorate 820000 40000 9500 ug/L B 08/28/1512:02 10000
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Client: Tetra Tech, Inc.
Project/Site: NERT Natural Soil Flush

Method Summary

TestAmerica Job ID: 440-119240-1

Method Method Description

Protocol

Laboratory

314.0 Perchlorate (IC)

Protocol References:
EPA = US Environmental Protection Agency

Laboratory References:

TAL IRV = TestAmerica Irvine, 17461 Derian Ave, Suite 100, Irvine, CA 92614-5817, TEL (949)261-1022
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Client: Tetra Tech, Inc.
Project/Site: NERT Natural Soil Flush

Lab Chronicle

TestAmerica Job ID: 440-119240-1

Client Sample ID: MW-01-150826
Date Collected: 08/26/15 08:41
Date Received: 08/27/15 09:50

Lab Sample ID: 440-119240-1
Matrix: Water

Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis  314.0 10000 1 mL 276734 08/28/15 09:37 CH TAL IRV
Client Sample ID: MW-04-150826 Lab Sample ID: 440-119240-2
Date Collected: 08/26/15 09:24 Matrix: Water
Date Received: 08/27/15 09:50
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis  314.0 10000 1 mL 276734 08/28/15 11:08 CH TAL IRV
Client Sample ID: MW-04-DUP-150826 Lab Sample ID: 440-119240-3
Date Collected: 08/26/15 09:24 Matrix: Water
Date Received: 08/27/15 09:50
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor = Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis  314.0 10000 1 mL 276734 08/28/1511:26 CH TAL IRV
Client Sample ID: MW-06-150826 Lab Sample ID: 440-119240-4
Date Collected: 08/26/15 10:02 Matrix: Water
Date Received: 08/27/15 09:50
B Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis  314.0 10000 1mL 276734 08/28/15 11:44 CH TAL IRV
Client Sample ID: MW-10-150826 Lab Sample ID: 440-119240-5
Date Collected: 08/26/15 10:42 Matrix: Water
Date Received: 08/27/15 09:50
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis  314.0 10000 1 mL 276734 08/28/15 12:02 CH TAL IRV

Laboratory References:

TAL IRV = TestAmerica Irvine, 17461 Derian Ave, Suite 100, Irvine, CA 92614-5817, TEL (949)261-1022
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QC Sample Results

Client: Tetra Tech, Inc.
Project/Site: NERT Natural Soil Flush

TestAmerica Job ID: 440-119240-1

Method: 314.0 - Perchlorate (IC)

Lab Sample ID: MB 440-276734/3
Matrix: Water
Analysis Batch: 276734

Client Sample ID: Method Blank
Prep Type: Total/NA

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perchlorate ND 4.0 0.95 ug/L B 08/28/15 08:28 1
Lab Sample ID: LCS 440-276734/2 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 276734 E
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Perchlorate 25.0 235 ug/L o 94 85-115
Lab Sample ID: MRL 440-276734/5 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 276734
Spike MRL MRL %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
Perchlorate 4.00 3.69 J ug/L a 92 75-125
Lab Sample ID: 440-119240-1 MS Client Sample ID: MW-01-150826
Matrix: Water Prep Type: Total/NA
Analysis Batch: 276734

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Perchlorate 900000 25000 890000 4 ug/L a -31 80-120
Lab Sample ID: 440-119240-1 MSD Client Sample ID: MW-01-150826
Matrix: Water Prep Type: Total/NA
Analysis Batch: 276734

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Perchlorate 900000 25000 893000 4 ug/L o -19 80-120 0 20
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Client: Tetra Tech, Inc.

Project/Site: NERT Natural Soil Flush

QC Association Summary

TestAmerica Job ID: 440-119240-1

HPLC/IC

Analysis Batch: 276734
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
440-119240-1 MW-01-150826 Total/NA Water 314.0
440-119240-1 MS MW-01-150826 Total/NA Water 314.0
440-119240-1 MSD MW-01-150826 Total/NA Water 314.0
440-119240-2 MW-04-150826 Total/NA Water 314.0
440-119240-3 MW-04-DUP-150826 Total/NA Water 314.0
440-119240-4 MW-06-150826 Total/NA Water 314.0
440-119240-5 MW-10-150826 Total/NA Water 314.0
LCS 440-276734/2 Lab Control Sample Total/NA Water 314.0
MB 440-276734/3 Method Blank Total/NA Water 314.0
MRL 440-276734/5 Lab Control Sample Total/NA Water 314.0
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Client: Tetra Tech, Inc.

Definitions/Glossary
TestAmerica Job ID: 440-119240-1

Project/Site: NERT Natural Soil Flush

Qualifiers

HPLCI/IC

Qualifier Qualifier Description

4 MS, MSD: The analyte present in the original sample is greater than 4 times the matrix spike concentration; therefore, control limits are not
applicable.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

jol
%R
CFL
CNF
DER
Dil Fac
DL, RA, RE, IN
DLC
MDA
EDL
MDC
MDL
ML
NC
ND
PQL
QC
RER
RL
RPD
TEF
TEQ

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains no Free Liquid

Duplicate error ratio (normalized absolute difference)

Dilution Factor

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision level concentration

Minimum detectable activity

Estimated Detection Limit

Minimum detectable concentration

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative error ratio

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)

TestAmerica Irvine
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Certification Summary

Client: Tetra Tech, Inc. TestAmerica Job ID: 440-119240-1
Project/Site: NERT Natural Soil Flush

Laboratory: TestAmerica Irvine

All certifications held by this laboratory are listed. Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date
Alaska State Program 10 CA01531 06-30-16
Arizona State Program 9 AZ0671 10-13-15
California LA Cty Sanitation Districts 9 10256 01-31-16 *
California State Program 9 2706 06-30-16
Guam State Program 9 Cert. No. 12.002r 01-23-16
Hawaii State Program 9 N/A 01-29-16
Nevada State Program 9 CA015312007A 07-31-16 *
New Mexico State Program 6 N/A 01-29-16
Northern Mariana Islands State Program 9 MP0002 01-29-16
Oregon NELAP 10 4005 01-29-16
USDA Federal P330-09-00080 07-08-18

* Certification renewal pending - certification considered valid.

TestAmerica Irvine
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Login Sample Receipt Checklist

Client: Tetra Tech, Inc. Job Number: 440-119240-1

Login Number: 119240 List Source: TestAmerica Irvine
List Number: 1
Creator: Kim, Guerry

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. True
Sample custody seals, if present, are intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? False Field on COC is blank.
There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. N/A
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica Irvine
Page 13 of 13 9/8/2015



TETRA TECH, INC.
DATA VALIDATION MEMORANDUM

TO: Mark Feldman, Task Manager
FROM: Michael Wilson, Senior Chemist
DATE: September 17, 2015

SUBJECT:  OneHundred Percent Data Validation Review for the NERT Post-Storm
Groundwater Sampling Resultsfrom Test America Laboratory in Irvine, CA

I ntroduction

This report summarizes the findings from data validation efforts conducted on one hundred percent of the
sample data results for NERT project. The validation guidance used in evaluating the datais presented in
the current versions of USEPA National Functional Guidelines for Inorganic Data Review and USEPA
National Functional Guidelines for Organic Data Review. The data were audited at a Level |1 effort.
The Level 11 effort requires review of all applicable Quality Control (QC) sample results as it relates to
the field data under review. Leve Il effort also determines the usability of the data based on the Data
Quality Objectives (DQOs) for the project.

Executive Summary

The Test America datafor the project were contained in three Sample Delivery Groups (SDG) that were
designated with SDG numbers 440-118452-1, 440-119240-1, and 440-118170-1.

Thetotal data set consisted of 15 individual (per analyte) results from environmental samples analyses.
The number of samples per analytical method (or method group) is given below.

1. Fifteen water samples for Perchlorate analysis by Method E314.0
The samples were logged into the lab under compliant Chain of Custody documentation with no
exceptions noted. The samples were analyzed in one or two preparation batch per analytical method per
SDG. All QC sampleswere reviewed and if the QC result caused the data to be qualified the reason for
the qualification was identified.
The data showed the laboratory analyzed all samplesin accordance with method guidelines. The instances
where qualification was required are listed below and explained under individual method sections. All
other datais of known precision and accuracy and did not require any qualification and can be used as
stated.
All datafor this NERT sampling event were usable for their intended purpose.
Evaluation Criteria

The data were evaluated by results from the following Quality Control (QC) entities.




Method/Field Blanks

Laboratory Control Samples

Holding Times

Surrogate Recovery (Organic Methods)
Spiked and Field Duplicate Compliance
Cdlibration Compliance

Compound Identification

Analytical Method Compliance

Chain-of-Custody (COC) forms were reviewed and no unresolved discrepancies were noted.

Evaluation of Accuracy, Precision, Representativeness, Compar ability, and Completeness

1

Accuracy is established by reviewing spiked sample analysis. A blank spike (LCS) measures the
accuracy of theinstrument and the LCS results for this data set were all found to be within control
limits. Therefore, accuracy for the NERT project meets the Data Quality Objectives (DQO).

Precision is established by calculating the RPD values for MS/MSD pairs and/or field duplicates.
The RPD values calculated for the NERT project show that 100% of the RPD calculated were
within control limits. Therefore, the precision for the NERT projects meets the DQO.

Representativeness is established by using standard field sampling techniques. Because the field
sampling was conducted under approved work plans and by following established SOPs, the
sampling isjudge to have adequate representativeness. The DQO was met.

Comparability of the data is preserved if the andytical analyses are conducted under approved
and vetted EPA anaytica methods. Because the EPA methods are constructed with
comparability built into the methods, by using these approved analytical methods for the NERT
project, the datais comparable. The DQO was met.

Completeness is measured by determine the amount of valid data produced by the laboratory as
compared to the total possible data from the chain. This data set had no rejected data and all
samples were analyzed as per the chains. Therefore, the data completeness is 100% which is
above the 90% criterion. The DQO was met.

Validation Qualifiersand Comment Descriptors Definitions

Validation Qualifiers

B:

The sample result is less than 5 times (10 times for common organic laboratory contaminants) the
blank contamination. The result qualified for blank contamination is considered not to have
originated from the environmental sample, since cross-contamination is suspected.

The analyte was positively identified, but the analyte concentration is an estimated value.

The sample result is rejected and not usable for any purpose. The presence or absence of the
analyte cannot be verified.




u: The analyte was anayzed for, but was not detected above the MDL.

uJ The analyte was not detected above the MDL. However, the MDL may be elevated above the
reported detection limits

Qualifier Descriptor Comments

a The analyte was found in the method blank.

b: The surrogate spike recovery was outside control limits.

c The Matrix Spike and/or Matrix Spike Duplicate recoveries were outside contral limits.
d: The Laboratory Control Sample (LCS) recovery was outside control limits.

e A holding time violation occurred.

f: The duplicate samples Relative Percent Difference (RPD) was outside the contral limit.
o: The datum met prescribed method criteria.

h: The method requires a confirmation result, but none was performed.

k: The analyte was found in afield blank.

I The second column confirmation result indicates the analyte was not confirmed.

p: The result was qualified based on professional judgment.

g: The analyte detection was below the Practical Quantitation Limit (PQL).
r: Theresult is above the instrument's calibration range.

t: The sample temperature was outside acceptance criteria.

n: The laboratory case narrative indicated a QC problem.

1.0 Analysesfor Perchlorate by Method E314.0

1.1 M ethod/Field Blanks

The method blanks and/or field blanks reported no detections of target analytes above the detection limit.
One method blank was extracted for each preparation batch. The method blanks were compliant with the
analytical method.




12 Laboratory Control Samples

The laboratory control sample (LCS) analysis showed the method required spiked analytes were
recovered within control limits. One LCS was extracted for each preparation batch

13 Holding Times

All extraction and anaysis holding times were met.
14 Surrogate Recovery

Surrogates do not apply to Method E314.0.

15 Spiked and Field Duplicate Compliance

Both the MS and M SD failed spike recovery. However, the native perchlorate levelsin the parent sample
of the MS/IMSD was gresater that 4X the spike level and as a consequence the MS/MSD results are not
used for validation purposes.

The EPA guidance indicates that when the native concentration of analytes exceed the spike concentration
by afactor of four, the normal accuracy associated with the recovery is degraded and should not be used
in qualifying the sample results. In this sample set, the parent sample' s perchlorate level was over 20X the
spike level’s concentrations. Therefore, the 4X threshold is greatly exceeded and the MS/MSD results
have no effect on the data results.

The field duplicate precision results (RPDs) were within control limits.

16 Calibration Compliance

The calibration of the analytical instrument met criteria.

17 Compound I dentification

All reported compound detections were identified by the correct retention time and mass spectra.

18 Analytical Method Compliance

The Level 11 data review showed the data to be method compliant except for headspace. The case
narrative indicated that the samples were received at the laboratory without the standard headspace (to
deter anaerobic degradation) in the sample container. The EPA recommends that one third of the
container be empty to fulfill thisrequirement. Based on professional judgement, this oversight will not
cause the data to be qualified since the small amount of anaerobic degradation that might occur is
insignificant compared to the very high perchlorate concentrations in the samples.

19 Conclusions

Based on the results of this Level 1| Data Validation effort, it is concluded that the data for water analyses

by method E314.0 are usable as reported. The target anayte identifications are considered correct and
reliable The DQOs were satisfied as per the Work Plan and the datais usable for itsintended purpose.
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