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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, 
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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

Parent

Sample

Duplicate

Sample
RPD

08/14/15 790 800 1%

08/18/15 800 890 11%

08/26/15 500 510 2%

Perchlorate (mg/L)
Well

Table 1a

Perchlorate Results

Date

Perchlorate (mg/L)

Table 1b

Parent/Duplicate Sample Results
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Figure 6

Central Retention Basin
Photos

August 13, 2015

Central Retention Basin,
view facing north.

Photo taken at 4:31 PM, August 13, 2015.

Central Retention Basin,
view facing northwest.

Photo taken at 4:40 PM, August 13, 2015.
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Attachment A

Purge Records
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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 

Pogc -/---of + 
DATE ~(14/~1~ 

I 
SITENUMBER -~(V~~~~T_,_ _______ _ 

PROGRAMNAME -~/J~Qf?.=+~if+-------TRIPBLANKI.D. ---~-------
MONITORING WELL ID --~M~l-,J~-~"-C--------- MS/MSD(Y/N) -----

SAMPLE I.D. -----"t."'A'!.t.,..J~--01""-t------ FILTERED ID -------------

DUPLICATE ID tJi It- FILTERED DUPLICATE IDL_ ___ ,Adt,1 /ll'.4-'-------
STATIC W.L. (ft btoc) ~?,)) TOTAL DEPTH(ftbtoc) j~ 
PUMP INLETDEPTH (ft b ) 3 ',S '') TUBING DIAMETER(' ) kl <J 

WATER COLUMN (fcot) __ "?~,~<"'~-

toe m 
~ 

m PUMP & TUBING (V)( 1) 'j,~ ' -

Water Dissolved Turbidity Temp EC Time Activity Level Oxygen 
(ft bloc) 

(NTU) (Deg. C) (mS/c1n) (mg/L) 

~~ Arrived at well - - ---- - - f- - - ~ - -

lroo Begin Purge - - ---- - - -~-- -~ - -

f({)~ ~rk.. 9{,c.fb {0""$1 .2'l./b'S' tc,113 1,-5'9 
I 

troi ')'?_ (f; '"°' , , "' 27.4( f (. 77f f),73 ·-
H f() :;._ '[, r;-c, 10_ I'S 27S8 ({,!?O f!) er. r 
t l I .3 . / 9-"7,G3 z,y~ )1.'(0 tli~O ,,. '.t:;l} 

( ({l J-7.f.fo t-p ./,, tf. .?7.;L<j ((,{q l!),'-f_1 

)-7.f:,~ 
• d-7./'{ (l ,7'7 11 IQ '!/ Ll.W1 f!). tf_7 

• 
r _/1_ r.,._, f)-7, '1( I r 2-'2- '. 4.2-1 ~?tff. ll.7~ (9, 'i., 

- I 

Fe+Z (ppm) ------

Comments· 

PURGING/SAMPLING DEVICE_~M~IC~R~O"-P~U~RG~E~D~E~D"-IC~A~T~E~D~P~UM=._P /'-'N'-'O"-N"'-D"'E"°D"'IC,,A,_,T-"ED"-"PUe:M!'P'---

PIO READING IN CASING (ppm) 
(initial) ________ _ 

(vented to) 

PIO READING m BREATHING ZONE (ppm) (initial) ~ (vented to) 

SAMPLE TIME \;t'.l 2... FILTERED TIME \119-ih DUPLICATE TIME ----

FILTERED DUPLICATE TIME~~ WELLDIAMETER_~).~/._Y ___ _ 

SAMPLER'S SIGNATURE ~= 

Volume 
Pu111p & 

Flow Tubing pH ORP Color Purged Rate (mV) (ml) 
Volumes 

(ml) Purged 

~ - ---- - - - - - - - --

~- ----- - - - - - -

'"7r02 t'6_~:a l/~~li LIJt2F-\ /;c;, (~ 
f 

f;>f ,-/,, 
.-

t 7.t>g (<S,{ ,,,, I/_ ·-f?lf:O 
7,FJf ttf!r'.> 

I 
.~tr. ,_p .:'nA.• 1~~ 20 
l I I 

3,3 <·05' i.2.-<.f.) \Jle..ll oW<ft,, -, v_,,.. >--I C"Z.7' 

'.,A If 
, . 

7 '1"1. [{ c,,3 "' A,,~, ~ /,9& ~ 
{.(? ( f {O,tl. 'v;l..fr-.1L. ,JJ...o ~.:< ~iW l{,8 '/ 

fo A~ 
- , 

);u,,.., ,/ l'c77,o • - I I r_ / ~(I_ - c:--.~ 
f I ' 

PARAMETERS FOR WATER QUALITY 
STABILIZATION OVER THREE READINGS 

Temperature +/- l °C D.O. +~o O c..J. P'iflrl"" 
Conductivity +tJ.% pH +/- 0.1 pH units I_ 
Turbidity +/- 10 (when turbidity is >10 NTUs) 

Bladder Volume= 495 ml 

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

3/8" O.D Tubing Volume= JO ml/ft 
114" O.D. Tubing Volume= 6 ml/ft 

Form number Tt-0-049 (2/12) 



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 

P•gc ---f- of +----

DATE --~3~/~fcd"-+-( 2,-0='-'-'f <'---- SITE NUMBER ,v6R.T 

PROGRAMNAME --~rJ~ef2~~:t~------TRIPBLANKI.D. -------------­

MONITORING WELL ID __ L/\M.~·~l~-~Mfq----------- MS/MSD(Y/N) ------

SAMPLE LO. ---·"~Aw•~!J~-"o_,_,'-ff----- FILTERED ID ---------------

OUPLICATEIO ____________ FILTEREO DUPLICATE ID~-==~-------

STATICW.L.(fibtoo) %,l.f.:1 TOTAL DEPTH(ftbtoo) 3'-f,t,} 

PUMPINLETDEPTH(ftbt ) ~,"S"" TUBINGDIAMETERC) YLf 1
/ 00 m 

Water 
Time Activity Level 

Turbidity 
(NTU) 

(ft btoc) 

/t<';n Arrived at well - -- -- -- -
-

11<1 Begin Purge - -- - --- -

!~ . (/ 
~ ')4,-fD {\.I fV'll-rvi ' 

(1AY1.. I "Ll.,'171 (1 _"(~ 

02-o{, '\I tU' ( 8 .~if . \ -zs~ (2.-<>q 'lLLli) 

Ll. I Z. , :U.·'!) 15 { 16" 
{"Z-(1 c...lr a&-c;.e._ .i!D ~I .H.:" '-1.i? 

' 
/J 

-l •\'•'"' -

: 

Fe+2 (ppm) ------

WATER LEVEL (ft bloc) AT TIME OF SAMPLING: '2Jcttr' 

~.2-1 WATER COLUMN (feet) ____ _ 

PUMP & TUBING (V){ I) m 4.~~ 

Dissolved Temp EC 
Oxygen 

(Deg. C) (mS/cm) 
(mg/L) 

- -- - f- -- - f- -- -

- -- -~ -- - f- -- -

"J9;.al r r -"!..., {'.)~ 

).7.2.j tf.2..-1 '-f' 2-f 
u:n \I, 1'1? >.era 
l/...1),1 t{ I\ ll "3 ,'B"I 

'LS~ lt.11:> ~ _,.., 
~!.,')%" ri ,.,.. ., ..,, 

Comments: I:;<'-<) )( c~-z x ::i. - ~' .t.(2:') k 3M ""' Cf<b >'·{ 

PURGING/SAMPLING DEVICE_-'M"'l"'C"R"O'-'PU"'R°'G"E'-'D"'E'-'·D'-'IC"'A"-T'-'E"'D'-'P-'U"'M'-'P-'/-"N"'O°"N°'-D"E"D"IC°"A°'Tc,EoeDC!P_,U°'M'-'P-

PID READING IN CASING (ppm) -(initial)----- (vented to) 

PIO REAOJNG JN BREATHING ZONE (ppm) (initial) _____ _ {vented to) 

SAMPLE TIME f2../ 5""' FILTERED TIME DUPLICATE TIME ----

FILTERED DUPLICATE TIME ___ . ____ WELL DIAMETER __ ,&~'-'-----

~ SAMPLER'S SIGNATURE 

Volume 
Pun1p & 

Flow 
pH ORP Col or Purged 

Tubing 
(mV) Volumes Rate 

(ml) Purged (ml) 

f- -- - -- - - -- -- -- -- -- -- -- -- -

~ -- - -- - - -- -- -- -- -- -- - JPCJ 

'),-r; rr.>-('? '-~ .n c9e.v- t:::u,.., I ,2_ 
' I 

[.~[, r~, r ,,& "'-A~"- ' J. ,,.. b-~ ~.u 

f)o,f, .y..;r~l.~ /&w ' {(~2.. '3.1. 

1.3o !'I'S,((;, l&JJIO<A'i<l..., tPev- ~.(l.o ' /_CJ. 

7?~ l'Yl.,9 ' ~11 .• ,y,/ ~D .. r ~ :76'> C, -
' 1/ (,')...., f3€ ,a, velf ......&l, cJk...- :>J?..'(O '7 ( ").._ 

- - 0 • ' -. -

PARAMETERS FOR WATER QUALITY 
STABILIZATION OVER THREE READINGS 

Temperature +/-I "C D.O. +!-~ b ._'3..ff'i.--
Conductivity +/-~o pH +/~ 0.1 pH units 
Turbidity +/--t'O (when turbidity is >10 NTUs) 

Bladder Volume = 495 ml 

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

3/8" O.D Tubing Volume= 10 ml/ft 
l/4" O.D. Tubing Volume= 6 ml/ft 

Forni number Tl·0·049 (2/12) 



TETRA TECH, INC. 
5383 Hollister Ave., Suite 130 
Santa Barbara, CA 93111 
Telephone (805) 681-3100 

GROUNDWATER MONITORING WELL 
FIELD DATA LOG SHEET- PURGING 

Page +---of / __ 

Telefax (805) 681-3108 

DME~~~i~rr~4~(~2.o1:::....u.ef''-----~~­ SITE NUMBER 

PROGRAM NAME __ _,A~A;\Z:u..4'"'+::+-------TRIP BLANK I.D. 

MONITORINGWELLID ----------------- MS/MSD(YfN) ------

SAMPLE I.D. ---~/VI,~,_! +~2_-~ei.,'-"'~--- FILTERED ID _ _,bk''--'-""'---->,tf-,"'"''---------
DUPLICATEID ____ -_______ FILTERED DUPLICATE ID~-----------

STATICW.L.(ftbtoe) '4cl/( TOTAL DEPTH(ftbtoc) 4>'{,41 WATER COLUMN (feet) 'a lod. 
ruMrJNLEToErrnc•h l ~o • .;- Tus1NamAMETERC J l/1.1 rr ruMr&TUBING(V)( I) Us:Q I too m m (/!>t 

Water Dissolved 
Time Activity Level 

Turbidity Temp EC 
Oxygen 

(ft btoc) (NTU) (Deg. C) (1nS/c1n) 
(mg/L) 

(r:u.!l.. Arrived at well - -- - f- -- - -- - f- -- - ~ -- -

ca2-JL Begin Purge - -- -~ -- - ~ -- -~ -- - t- -- -

I 2..., <" . (/ . '))_,~")... '},IP )I ,:{t., I.., I<'") J. .... -s 
[ '),2-f'D ' I ~,-n,, ? . "11 '.l.-S-.&.1 ·~ ,o! o.t.> 
Cru.>1 %,,,')2 ~81 ~c;;-1( t'l ,Ol l'J,0 

I '2.1Zi.J 21 .~:l. i.Lf& 'le,5'8 i~.OI "'·'-1'-f -
l~;,1 9.t..<'51 1 ",., )l..5-.~o r1 ,,1 l!J<)r. 

\<H./ 0 (v ii. ,.,-z__ t."71 .?-5•31 12107 '9t°3>3 
['J-tO c,,1r.eu1- J_ 2),,.("L. l '2- 1 J:),45 f) .. ,ec. '9<7( . • - ... . 

' 

Fe+2 (ppm) ____ _ 

WATER LEVEL (ft btoc) AT TIME OF SAMPLING: } (, ,Q 
Comments: t,<l!/ -;; I ~ c;-,<(?, l~ • ;!-1 - !lf·~211-Sa2-,. <'{<;{! p ( 

PURGING/SAMPLING DEVICE __ M_I_C_R_O_PU_R_G_E_D_E_D_IC_A_T_E_D_P_U_M_P~/~N~O~N~-D~E~D~IC~A~T~E~D~P~U~M~P-

PID READING IN CASING (ppm) (initial) __ ,,---... ___ _ -- (vented to) 

PIO READING IN BREATHING ZONE (ppm) (initial)------ (vented to) 

SAMPLE TIME f 2 '=S :\ FILTERED TIME DUPLICATETJME -----
,,, 

FILTERED DUPLICATE TIME __ ~ _____ WELL DIAMETER--~------

SAMPLER'S SIGNATURE 

Volume Pmnp & 
Flow 

pH ORP Col or Purged 
Tubing 

Rate (mV) 
(ml) 

Volmnes 
(ml) Purged 

~ -- ~ -- -~ -- -- -- -- -- -- -- -- -

f- -- t-- -- - r--- -- -- ~ -- -- -- - i"-'flib-.2. \ii D 

.,..,, 17.'.1· '( 'f'>-1 r """"v:- . tfk.,., " 10~ (I,(!. 
. -

I. 'J<:i l'0f. I .... 1r o~.:tt. &w- r,,110~ ~.2.. 

t.~~,o 
' . 

C{,°8 (,7..71 lf§J.f.,...,Jef,..., ~ ") tf_,,,., 
- ' ' '1.')'? f?.9, ~ ,,,,f °'-"-',.[ t ker J. no ~.~ 

,:,,Jf _.J_ eJk,.. 
' ~.o '7.,:;_.7 r::i-o, ~ ,...-s~ 

~,,,..,Js(1D· 
- q,c, 7,'f/ t\7 ,0 ref,'~~ . . ' 

{,)..-, t t-5'.b I thl( <>«;1~ .n 
~.,,<.Q /t,').. . -

' 

PARAMETERS FOR WATER QUALITY 
STABILIZATION OVER THREE READINGS 

Temperature +/- I °C D.O. +/- 10% 
Conductivity +/- 5% pH +/- 0.1 pH units 
Turbidity +/- 10 (when turbidity is >10 NTUs) 

Bladder Volume= 495 ml 

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

3/8" O.D Tubing Volume= 10 ml/ft 
1/4" 0.D. Tubing Volume= 6 ml/ft 

Forni number Tl-0-049 (2/12) 



TETRA TECH, INC. 
5383 Hollister Ave., Suite 130 
Santa Barbara, CA 93111 
Telephone (805) 681·3100 

GROUNDWATER MONITORING WELL 
FIELD DATA LOG SHEET- PURGING 

Pagc+of-?--

Telefax (805) 681·3108 

DATE---~$~/~[j--L+(z.e<'"""~~~~---- SITE NUMBER 

. ' ...- /") .,.-
PROGRAM NAME __ .,_,-~~~~"~------TRJP BLANK I.D. -
MONITORING WELL ID ~A 1 )-y() 

SAMPLEI.D. ~-{0 

MS/MSD (YIN) """v--- IV 

FILTERED ID---~~-~~-~'~~~-----

DUPLICATE ID ~-M FILTERED DUPLICATE ID J...A.A./ - ( ()-\~ 

STATICW.L.(ftbtoc) ,,.,_,1-6' TOTAL DEPTH(flbtoc) 3'-1 ,11 \VATERCOLUMN (feet) 7,tt? 

ruMrINLEToErrn(nb i 3,"'> <:: ruBmomAMETERC i tfu 11 
ruMr&TUBING(VJ< 1i A-50---( '" ' 

.. m r m 

Water Dissolved 
Time Activity Level 

Turbidity Temp EC 
Oxygen 

(ft btoc) 
(NTU) (Deg. C) (mS/cm) 

(mg/L) 

I~-"":: Arrived at well - -- -~ -- -- -- - r-- -- - t- -- -

('2--51-~ Begin Purge - -- -~-- - -- ~ -- - r-- -- -

VZ--65" A l ' 24.':>'-{ 2,f;) '21,.(° l'Z.-, (~ 4.r-1 
-I.., g'i / :).__t,, ..... < 'J (') {). 1r:;--a. 1:z,13 t/, ei? 

I 2/Jf 2"1 "37 15?"'? !l-'5, r;,,. r2. t ( 1,~ . 
1 ">n<-f on,-;~ I .u') :is. c,,.; f'Z., r O 'S,'1-9. 
f"-A'7 < / '2'7. "A I . I""" ,;1).0> f:i.,r o 3S7 
\ ~(q"\ u,~ ~ <rl- " r. ').7. '55i I, 'Z..'1 9S i:;-: ~ f;J..ro '5/Fi 

d- !D..P I 

Fe+2 (ppm) _____ _ 

WATER LEVEL(ftbtoc)ATTIMEOF SAMPLING: '11 ;;~ 
Comments: 'Al.(3 Y { ~"'[ Y '.).- :J.l,,D<f) 'l !..\ §1 ~ -I 

PURGING/SAMPLING DEVICE_'-'M~I"C~RO=PU"R~G"E~D"E"D"IC~A~T~E"D"P~U~M~P'-'/-"N"'O°"N"-D"E"'D"IC"'A-"T'°E"D'-'P-"U"M"P-

PIO READING IN CASING (ppm) (initial) ----- (vented to) - (vented to) PIO READING IN BREATHING ZONE (ppm) (initial) -----­

SAMPLE TIME ,(3 ('0 FILTEREDTIME lf>m DUPLICATE TIME 

FILTERED DUPLICATE TIME C3/0 WELL DIAMETER ____ ,, ___ _ 

SAMPLER'S SIGNATURE ~ 

Volume 
Pump & 

Flow 
pH ORP 

Col or Purged 
Tubing 

Rate (mV) 
(ml) 

Volmnes 
(ml) Purged 

r-- -- ~ -- - - -- -- -- -- -- -- -- -- -

~ -- ~ -- -- -- -- -- -- -- -- - '2'5'0 

l.~2 \t!f(/, 0 'f~( ~ '1.ae.t r- 150 1.7 
' ' ' 

731 1"14.,,, ,. . ,, .. ,.r .,r.n ,,. ./ _ _,,-,,,,.--, ~,3 
I ' ' -?:s1 11'>«1 "' .// ,,f) I o,., - ,.,,<' .... hi-o 

' ' 
lr ./:.,....,..-'7,3 l \'"70, l ,,_.I(~ .~I t f_.. f:. .7 

/ •. rll ' r 
813 ...,,..., \ rc,c,,"' 'Al ,. 0..b.ci ,... ? '7<fD 

(.)f ~f,'{' ,'15 ~a.\.(""-'1i , t,,,, 
I 

I- {j) ~ I-DX> \I/ 
' ' 

PARAMETERS FOR WATER QUALITY 
STABILIZATION OVER THREE READINGS 

Temperature +/. I °C D.0. +/- 10% 
Conductivity +/. 5% pH +/.OJ pH units 
Turbidity +/. 10 (when turbidity is >JO NTUs) 

Bladder Volume= 495 ml 

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

3/8" O.D Tubing Volume= I 0 ml/ft 
1/4" 0.D. Tubing Volume= 6 ml/ft 

Forni number Tt-0-1).;9 {'}/12) 



' 

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 --+ 
D~E~~~-~~r~ri~1_L_01_r~_ A ,C:Q:T 

SITENUMBER --~'~v~----------- PURGING/SAMPLING DEVICE_~M~I~CR~O~P~U~R~G~E~D~E~D~IC~A~T~E~D~P~U~M~P~/~N~O~N-~D~E~D~IC~A~T~E~D~P~U~M~P-

PROGRAMNAME ____ N_&~_T ______ TRIPBLANKI.D. 

MONITORING WELL ID ___ /v.. __ W_-_o'f ____________ MS/MSD(YIN) ------

PID READING IN CASING (ppm) (initial) ------ (vented to) 

PID READING IN BREATHING ZONE (ppm) (initial)_____ (vented to) 

SAMPLE !.D. _____ rv..=~w~-_o---'1 ____ FILTERED ID ____ fv.w __ -_o_\ ______ _ SAMPLE TIME FILTERED TIME J .li13 7 DUPLICATE TIME ----- ? FILTERED DUPLICATE TIME _______ WELL DIAMETER __ _,,=--~----DUPLICATE ID FILTERED DUPLICATE ID~-----------

STATIC W.L. (ftbtoc) ,_ / .. 3 / TOTAL DEPTH (ftbtoc) ) L\ ,')\ WATER COLUMN (feet) <']I?- SAMPLER'S SIGNATURE 

PUMPINLETDEPTH (ftbto) '33.') TUBINGDIAMETER(in) 1/y" PUMP&TUBING(V)(ml) Y1'i ' r 

Water Dissolved Volume 
Pwnp & 

Flow Turbidity Temp EC Tubing Time Activity Level Oxygen pH ORP Colar Purged Rate 
(ft btoc) 

(NTU) (Deg. C) (111S/c111) 
(mglL) (mV) 

(ml) 
Voluines 

(ml) Purged 

,,,,(,( G\) Arrived at well - -- - - -- - -- -~ -- - - -- - ~ -- - -- -~ -- -- -- -- -- -- -- -- -

Rt?! ~q Begin Purge - -- - - -- -f- -- -f- -- - - -- -f- -- - -- -~ -- -- -- -- -- -- - f")\O 

<!) 71-7.;; - ., - 0 - '.)-1, J'f :;_, o I ,.'l..'7.i~ 11,0 f,J( c;,31 )-'fq,g 'P e,l,I "'-•'sC..., 1_[$._ 9-!o I .r 
lf)-~7.£ I / 

;J.1A, { f. a, 'f 91,J.;1 f I'£( oS3 /,, .°t '-{ ~'f7. ! ;,,,(i.,,.,._,'£,,~ ,_ r Ol?n '.l. ~ 

(f(;lfJ :lr, ,:;;, ' ' 
~:·u .. 1 {/)')_ [I,(,"\ {)' lf'-1 f "l'l J'-f), > .II I,{ I r~. ~ r ,& 2o 'l.,, '-f 

o-s>! ·-- I '1'?. )~.:;o ~ ii 
I 

J ({,,'to 1(,,1 (!),31 I '1 .,-- 'kN f. .•cf t ! •. ').,tf,,o <..{, ') 

rl/., 1 '-1 (Y 27,1) r,rn '), ,o.Jo.,{ r( ,I f ,,, 3 J IA '1 r '!Lf '!, 2. l,,.J/~' If=. .. :>-.7~ S-,l 
( ,(oo 

' I . . 
J/ o'!i7:>7 .:C l.(n r,,_ n(,'..., :i.1,7q db. L{.o Ii,{,,/ 1£1 '3:< (;, .'?&, :.J.'{),D ,, ~°""'· \;t.,, d.t.P- :, 2. '-{cJ ;;.,.'(, 

I ' / I ' 

~ 

Fe+2 (ppm) ------
PARAMETERS FOR WATER QUALITY 

STABILIZATION OVER THREE READINGS 
WATER LEVEL (ft btoc)ATTIME OF SAMPLING: _ _,~.,_7+<-ll--

Comments: ~: ,..._,_ .f-u ~4 '3, " \ o 

Temperature +/- I °C D.O. +/- 10% 
Conductivity +/- 5% pH +/- 0.1 pH units 
Turbidity +/- 10 (when turbidity is >JO NTUs) 

Bladder Volume = 495 ml 

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

3/8" 0.D Tubing Volume= 10 mlffl 
1/4" 0.D. Tubing Volume= 6 ml/ft 

Form number Tt-0-049 (2/12) 



TETRA TECH, INC. 
5383 Hollister Ave., Suite 130 
Santa Barbara, CA 93111 
Telephone (805) 681-3100 

GROUNDWATER MONITORING WELL 
FIELD DATA LOG SHEET - PURGING 

Pagc __ of __ 

Telefax (805) 681-3108 

DfilE-~------'s~1µ1~~rµV>-t=..>:K-'------- SITE NUMBER PURGING/SAMPLING DEVICE MICROPURGE DEDICATED PUMP I NON-DEDICATED PUMP 

PROGRAM NAME ___ LN=g_~-~/l~i,_\ ------ TRlP BLANK I.D. PID READING IN CASING (ppm) (initial) __ ,.----___ _ (vented to) 

MS/MSD (YIN) -""'t/----
SAMPLE LO. ---~•/J,A.OA..<l_,,._,,co-=-«&<I~---- FILTERED ID ___ __,~,_,,_, ,_1 h+'<-=-o>O.<Y""-------

DUPLICATE ID ___________ FILTERED DUPLICATE ID~-----------

~ 

PID READING IN BREATHING ZONE (ppm) (initial) ------

SAMPLE TIME <rP,oJ FILTEREDTIME &j.e-5 DUPLICATE TIME ____ _ 

FJLTERED DUPLJCATE TIME ------,-WELL DIAMETER :;;., .# 

~~--=-----

MONITORING WELL ID ---t.""c..L-""'!.L..'\.----------- (vented to) 

STATIC W.L (ft btoo) )_(_.'-f'J- TOTAL DEPTH (ftbtoo) 3t/, C,3 WATER COLUMN (foot),_~75~,_'2-_l __ SAMPLER'S SIGNATURE 

PUMPINLETDEPTH(ftb ) "311 5' TUBINGDIAMETERC) Y<f" PUMP&TUBING(V)( I) c.f)l)~f too ' m m 

Water Dissolved Volume 
Pump & 

Flow 
Time Activity Level 

Turbidity Temp EC 
Oxygen pH ORP Col or Purged 

Tubing 
(NTU) (Deg. C) (mS/cm) (mV) Volumes Rate· 

(ft btoc) (mg/L) (ml) Purged (ml) 

n.J ~ Arrived at well - -- -~ -- -1- -- - - -- - ~ -- - - -- ~-- - ~ -- -- -- -- -- -- -- -- -

~~lJi< Begin Purge - -- -~ -- -~ -- - - -- - r- -- ---- r-- -- -t- -- -- -- -- -- -- - /:§J'U 
" ' 

ot'1R r-o"'\( _, . ':if. !-I_')_ 1-f. C,o ;)(, /'-( 11.10- '3 . '-!") 7.21 ;}_:;);?-, 0 "· It , 1.r .1 l,o,, 0-to /, ;;i__ 

/ 1J I /)C/J u.o~ 
I ' 

CJ'1-~ )f ,rR I!. /O ?, «-f<f 7.2-0 9-1~' ( I ",., II f.J _I }Ol'J.r I 08'0 ? ''-\ 

~5'{ ' ' 9-f., ' '-! '-{ 7, /1(,, l~.''67 I I, 10 "?,'-fr /.21? )-/ (,, I 
I . (,, 
.,,(f~,.,,J~ / to_,-- [,C,L.o "X,(, 

ggr;-7 ""'P"' "t.-- a~I L/.o'fi I).').~<, 1r.oi s.3'1 !. (0, '11 Lf, I 1!,.~rtO--\.J,~( ria - 2_ fbo 'f.~ CJ, u 

D'i~:i l/ 1 I , c{Lj )1 '-fb l'l:7n I I. of, 3.4;). O.tn,n 
l ' 

',q ".__l( """ Is L J',u, '2.7= t:,;;J 

ol) o<, kt--,_~(. (' 11( ,\,, , 71 •• t/t/ 1. !)() ~).C,3 i r, DI ).4{., 
l 

/ tt? ).oc; '!;' .. of/" kl rfe,,~ ~,2-'-fv 7 ,';)__ "\\!" 
I ' / 

~ 

( ' 

Fe+2 (ppm) ------
PARAMETERS FOR WATER QUALITY 

STABILIZATION OVER THREE READINGS 
Temperature +/- I °C D.O. +!- 10% 
Conductivity +/- 5% pH +/- 0.1 pH units 
Turbidity +/- 10 (when turbidity is >JO NTUs) 

WATER LEVEL (ft btoc) AT TIME OF SAMPLING: _ _,,2"-~~l~Lrc'l'-­
-'t I 

M~'M;) P"rt{ lf,if ~::, """ Comments: 

Bladder Volume= 495 ml 

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

3/8" 0.D Tubing Volume= 10 ml/ft 
1(4" 0.D. Tubing Volume= 6 ml/ft 

Forni number Tl-0-049 ('2/12) 



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 

P•go _(_of j__ 

DATE ------<i't-1 H[ Z+( 7_,..01"'-">-'>"-- SITE NUMBER PURGING/SAMPLING DEVICE_~M=IC=R=O~P=U=RG=E=D=E=D~IC=A~T=E=D~PU=M=P~/~N=O=N~-D=E=D~IC=A=T~ED=PU=M~P~ 

PROGRAM NAME --~r-J_t_Q.:_-~1 ______ TRIP BLANK 1.D. PID READING IN CASING (ppm) (initial) __ ,,------. __ _ (vented to) 

MONITORINGWELLID __ .L!.!_IJ..o..J..:o.cUJO---------- MS/MSD(Y/N) ~"'~--- PID READING IN BREATHING ZONE (ppm) (initial)----- (vented to) 

' ,A\l,v-Ob SAMPLEI.D. ----ll-' "-' i..r .. ~1,_,-,_..,@l.<b"---- FILTERED ID --------------
SAMPLE TIME ___ _ FILTERED TIME DUPLICATE TIME ----

r, /I 
FILTERED DUPLICATE TIME ______ WELL DIAMETER--~""-~----

~-,, 
DUPLICATE ID __________ FILTERED DUPLICATE ID~-----------

STATIC W.L. (ft btoc) :J).,t{~ TOTAL DEPTH(ftbtoc) SAMPLER'S SIGNATURE 3'-1 · CJ,7 WATER COLUMN (foot),_=)3~, ~O~(t--

PUMPINLETDEPTH(ftbt ) <;(o ~ TUBING DIAMETER(') 1('4 1' PUMP&TUBING(V)( I) Lf\1),,_v'\ 00 m r- m 

Water Dissolved Volume 
Pump & 

Flow 
Time Activity Level 

Turbidity Temp EC 
Oxygen pH ORP Col or Purged 

Tubing 
Rate 

(ft btoc) 
(NTU) (Deg. C) (111S/cm) 

(mg/L) 
(mV) 

(ml) 
Volmnes 

(ml) Purged 

rf)Q1c• Arrived at well - - - ~ - -~ - - - -- - ~ - - - - t-- - - t- - - - - - - - --

' 
0 0, ( l-. Begin Purge - - -~ - -~ - ----~ - --- ~--~- - - - - - - 2. '{CJ . 
nt> re. ""'-o~h,..,').. ?-~.Lf{, I.Lt< )'), '8:1 (2-.D~ o.r,o (,2.../ :Jn'-1 s· v-e,£(,, ,Id r£n, - --,.," r, b 

J J!)' '-111 
. 

' I oq11 I Q(,, .t.t7 I ,c..f"i 12,of o.c.{) 7.2..'3 I Di"?,~ v;;J.( .,.,.,,Is~ t kw I /t'·{IO ~-'1 

"91-)' ~1 .. t..!1! {.;,I d-S-,1..{ \ (2 o3 ~ ,"5-:g 7,2'!> ' ' 
I ~o. ! Y~'>l- lf,,,,., :2 /(:,'D Lf,'8 . ' . &.I/ t9"'1~ '2J' '-19 1.31 JS,rl< I')._. ,o ~ o :s'3> (';;.:i..- 1"8<-f,0 Y~......./<L. du ' :;i,lJ~O . 

.oc; ·u ') [ <;'() I ~ /_ ?--).1f, (")._,03 19:30 ?:Z..! \ 7[,,J ya,!(.,....,,'d, t f,e_a, ~ <'?, {..,e<J Z?,o 
IJOi~iJ '\ I '"71 f ,')-7 ) ).'561 I 2-.o:S /{) ' ')_ "1 "'?' '2-1 (C,3, I I~( ( r. ..... ..' <,l._ c.f.ea.. ,... u 'SZD 'L(, 

' ,V <it .. '-{q f ,2,$1 (9, 2.-(, /C,~,J, I ~~I ...._,,il_ cli. ' 
011~1 g_ S",:S\' 12..o) {, 2.1 /"' c;-,e>'-i 0 /!/,).. 
©0.A 1,,-., +,,,c,{._ 4• l).r. ''-{ °' f, "1~ ;)S.3~ \ ')..,o l/ (9,'J-/ (lo2,Cf ' ' (') Q ... (,! -J_? I v-d( ,,,_,,;<l.. r-O.,, ..... c:: "')/_ ;-, / 

' v / ' ' 

Fe+2 (ppm) ------

WATER LEVEL (ft btoc) AT TIME OF SAMPLING: d(:i ''-!OJ 
Comments: -\--:/1-\e.. -1-o fJC<j<C:fJV ~ ?,M-),.. 

PARAMETERS FOR WATER QUALITY 
STABILIZATION OVER THREE READINGS 

Temperature +/- I °C D.O. +/- 10% 
Conductivity +/- 5% pH +/- 0.1 pH units 
Turbidity +/- 10 (when turbidity is >IQ NTUs) 

Bladder Volume= 495 ml 

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

3/8" 0.D Tubing Volume= 10 ml/ft 
114" 0.D. Tubing Volume= 6 ml/ft 

fonn number Tt-0-049 (1/12) 



TETRA TECH, INC. 
5383 Hollister Ave., Suite 130 
Santa Barbara, CA 93111 
Telephone (805) 681-3100 

GROUNDWATER MONITORING WELL 
FIELD DATA LOG SHEET - PURGING 

Page _l_ of +--
Telefax (805) 681-3108 

DfilE---~~~1~~+(2-0~f~-<"~-- SITE NUMBER PURGING/SAMPLING DEVICE_~M~IC~R~O~P~U~R~G~E~D~E~D~IC~A~T~E~D~P~U~M~P~/~N~ON~-~D~E~D~IC~A~T=E~D~P~U~M~P-

PIO READING IN CASING (ppm) (initial)--~---- (vented to) 

PIO READING IN BREATHING ZONE (ppm) (initial)----- (vented to) 

SAMPLE I.D. FILTERED ID --='-"'=--'-''"'--------- SAMPLE TIME ---- FILTERED TIME DUPLICATE TIME ___ _ 

FILTERED DUPLICATE TIME WELL DIAMETER C)_ /f 

-~-
DUPLICATE ID MJ..A)- f D - Dt..Jf FILTERED DUPLICATE ID (\.Avv - IC) - Quf> 

STATIC W.L. (ftbtoc) )-{,, lef. TOTAL DEPTH (ftbtoc) 3 Y c f 7 \VATERCOLUMN (feet) J ,SJ SAMPLER'S SIGNATURE 

PUMP INLET DEPTH (ft btoc) 30<} //r rr TUBING DIAMETER (in) ' ' PUMP &TUBING (V)(ml) c..ew,..,\ 
Water Dissolved Volu1ne 

Pump & 
Flow 

Time Activity Level 
Turbidity Temp EC 

Oxygen pH ORP Col or Purged 
Tubing 

(NTU) (Deg. C) (mS/cm) (mV) Volumes Rate 
(ft btoc) (mg/L) (ml) Purged (ml) 

rD°J'K Arrived at well - -- - - -- - -- -~ -- - ~ -- -~ -- - -- - ~ -- -- -- -- -- -- -- -- -

ol>il/ 'PI Begin Purge - -- -r- -- -c- -- -~ -- - t- -- - r- -- - -- -r- -- -- -- -- -- -- - :>-7o 
gq.11 fV.--0 rvi 'Lor? ..... , 9-1. ''?'{ r -z r_ .1[.,L~ f ').,ff s:s-'6 7,'3[ (?!).) ,,,e.IC~st-... J.fl.Wr- $10 /,'8 

/ 
l,YtP '-'.1/-IQ f.:2.08 1<30 

. . 
(!)~<;LI 'l 1 .'17 ;, . 72 173,8 , A.1(0<,; 'sf.... ( f nn ~ I t.20 '3.b 

' 

r:;q-:;7 )I> :s.9 /_Ur. 2 '),'J,) \ 'l o~ <,,11 { '"Z.'4 I r_Q,) ' 'J '-f.._.t{"'-'~h_ I~ t-'J uR;) t:;;"1 '-( 
' . 

r o.-0-0 )..<b, l(o I .<::i 0 if--S".'--l{ t;;t,01 "'3.t:\ --;'' ;i.o, /(,s,~ yeJ,l.,_.J,t._, ~ "< 2V:J 7,2. 
' . ' . 

r wo3 _I/ ~A o ,\./J,r. /. 'J. "?, )«;', ?,< i).,D-g ?, :z L{ 7,?-.lli \ ')"1 < (o lf~.,.__j.f,, ck.or U,-,,...'0 C\ ,<J 
' . . 

fl) (i)/., <,k~fe., s- A> 2.(,,.1.lD I I '3 I 2s-.~-· l'L-, D(;, <,,~.,- 7 .<-71 ('l(.{ I '1' dt <><---'\ '$~ , n ~ 1-L/'. 'tro£. to,J? \I/ 
' ' / 

. -

d-Uotle.<l- Q£ 

Fe+2 (ppm) ------
PARAMETERS FOR WATER QUALITY 

STABILIZATION OVER THREE READINGS 
WATER LEVEL (ft btoc)ATTIME OF SAMPLING: _ _.:1fo=~«i./:0~-

Comments: ±J'..-.J., h '(I/')!-' 77rf ::. ~ ,.,_,,'., 
Temperature +/- I °C D.0. +/- 10% 
Conductivity +I- 5% pH +/- 0.1 pH units 
Turbidity +/- 10 (when turbidity is >10 NTUs) 

Bladder Volume= 495 ml 

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

318" O.D Tubing Volume= 10 mllfi 
1/4" O.D. Tubing Volume= 6 ml/fi 

Fonn numberTt-0-0-f9 (]/12) 
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DATE: 

11ITRA TECH 

_ 301 E. Vanderbilt Way. Suite450 

San llcmar<lioo, CA 9240l! 

Tckphore (909) 381-1674 

Telefax (909) 889-139 

8/26/2015 

GROUNDWATER MONITORING WELL 

FIELD DATA LOG SHEET - SAMPLING 

SITE NAME/NUMBER: NERT PURGING DEVICE: Dedicated Pump ------------PROGRAM NAME: _N_E_R_T _______________________ SAMPLING DEVICE: Purging Pump 

Page 1 of 1 

WELL ID MW- I:) I 
--~~----.,,.-----

OVA: PID In Casing (ppm) (initial) ____ (vented to)_-=,-----

' SAMPLE ID _M_w_-__,o.__,_I ------"i"'-'!i--'O"-"'-i3-"Z,""bo.._ DUPLICATE ID IN BREATHING ZONE (ppm) (initial) (vented to) ___ _ 

STATIC WATER LEVEL (ft bloc): 27. 3 <;:;' 
·7 · IC:, 

WELL DEPTH (ft):-~3~q~, S_J ____ PUMP DEPTH (ft btoc): 

WATER COLUMN (ft): TUBE DIAMETER(in): 1/4 SAMPLER'S SIGNATURE 

PUMP VOLUME (ml): <1"-9 ::?,,~ • '? '-17" WELL SAMPLE TIME: l'/5• I 
Time Activity Water Level Temp EC Dissolved pH ORP Turbidity Color Volume 

Oxygen Purged 
lft bloc\ (°C) (ms/cm) (moll.\ (mV) CNTU\ (ml\ 

/'IV i Start - - - - - - - - -

o~?· ? 7, l.' 7/ •. 2.1 Ii .9.q r?. q7 I St/ ? Lf),; /, q7 v ..... IA\ I ,c7J}J. 
19'i<'t. 7 7. 7(, -:i.S-,.£ it.[t(, ('). '/ (, r., 'f 7 ?~~'-2.. f,"/g I,. ~ ' s-ci 0 
"9:1 "i ?.7 OS" zs.~ l 1 .&3 o. 'f'f; r:. ,en 7 2."l. ~ I.JI \lj, ~"' 'l(,,,/O 
o<i:' 1 '2.. 7.7, 'if'> z~.07 11·5'2. l'J. <(, /_ .119 2.2/..1' o. {,/ &., ./. "J ·,/ c;Q 
oil 5 1,7.>l.S' 1'7"', f.1 i I j(V/ 0-J'Ci /'._92 ?_J7. "I ( .o'i l ,b 01.J • :(..,C/0 
t15IJ g z..7,CJ Z{...(~ /J·SS 0·3\ /,. .97 '2..tl -~ o. '-(,6 'v ... II ~1 ;11.0 

r:>g'-f I ,- . I •.al)., ?-:J.'10 ?I ,cJ&( (/ -:1'1 0·3S- (. '9'1 2.,07.'f ('). {! 8 'W'.Jtr,1. ~ (/ 770 

Pump Flow Rate Remarks 
Volumes 
Pur2ed CmVminl 

- 770 
2.z7 I 

? ..YJ'1 Z'/O 
~ [;. Lfi /) l() 

fo .c:;<j 
77n 1r1 

f, 8' s 
' .I{) ' / 

Colorimetric test (taken prior to sampling) Sulfide (mg/L): --- Fe+2 (mg/L): - PARAMETERS FOR WATER QUALITY STABILIZATION 

Temperature collect readings Conductivity± 3 o/o 

pH±O.I D0±0.3 mg/L 

Comments: !VK I MS D Turbidity< 10 NTUs (if > 10 NTUs ± 10 o/o) 
, 

WL±O.l foot 

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 Umin. 

ORP± IOmV 



DATE: 

TIIfRA TECH 

301 E. Vand<.'l"bilt Way. Sui1e450 

San Bernardino, CA 92408 

TclcphoJJC (909) 381·1674 

Te!crax (909) 889-139 

8126/2015 

PROGRAM NAME: NERT 

GROUNDWATER MONITORING WELL 

FIELD DATA LOG SHEET· SAMPLING 

SITE NAME/NUMBER: NERT PURGING DEVICE: Dedicated Pump 
----------

SAMPLING DEVICE: Purging Pump 

Page 1of1 

-------------------------
WELL ID MW· O lj OVA: PID InCasing(ppm) (initial) ____ (ventedto)_,,... __ 

SAMPLEID MW- {)'f, l&°O~lc;. DUPLICATEIDM,i..J-Ot.--Pt.tf'~ 15~fJ'ATHINGZONE(ppm) (initial) - (ventedto) ___ _ 

STATICWATERLEVEL(ftbtoc): 2,;/. L(f, WELLDEPTH(ft): '3'1, &J PUMPDEPTH(ftbtoc): '$f ,<;,-
WATER COLUMN (ft): 7, I/ TUBE DIAMETER(in): 1/4 SAMPLER'S SIGNATURE ~ ._,_. 
PUMP VOLUME (ml): {,/JI 0 WELL SAMPLE TIME: tJ'f zi,t 

Time Activity Water Level Temp EC Dissolved pH ORP Turbidity Col or Volume Pump Flow Rate Remarks 
Oxygen Purged Volumes 

fft bloc) l°C) lms/cm) (m.JL) lmVl INTUl Im!) Pur2ed lml/minl 
0'16~ Start . . . . - - - - - - tRO 

090"1 Z7·5"D l5 ./~ II ,z) s.05" 7,/3 tC(c./ Q..,7} 'yc,{/ 1>-.. 72,0 I. 5""0 

6' '" 
2-7. ,, ?c;' .. G1( {( .zc, 2., 8"/ 7,/2 fq/ ,I( /. 7c;- l/-f(oc.• IZJ,o {...{,3 

(JI 1'7 17,7 .. 5' () '1C:,'15 /(, l6 2-·lf8 I "'Z II IXl,v J. 2.:2. \t,.} ',,, I lsOD 3·?> 
11 I]~ I?, 7, C::-() 1,.). '1 c) lt-lS' 2-""{'J 7-11 181'/ .() I· 31 I ,,,. 

?~YO L-/ • tz!I 

c'JG{ ~ .l 2 .. 7,'{t) 2-7. '-fJ 11, JC- '2-8< 710 I 8 2 .C) JM 1~,.-livv 9 "JiO (;,, ()0 
WI?!-( /',, -"Lt- )..,7,50 '2.fi,t..fO // .ZG 'Z-85 1. r o (Y,J.C. I. o '1 vt://oi- ~Y?O /, /] v 

• 

Colorimetric test (taken prior to sampling) Sulfide (mg/L): - Fe" (mg/L): PARAMETERS FOR WATER QUALITY STABILIZATION 

Temperature collect readings Conductivity± 3 % 

pH± 0.1 D0±0.3 mg/L 

Comments: l/1.1p Turbidity< 10 NTUs (if > 10 NTUs ± 10 o/o) 

WL±O.l foot 

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 Umin. 

ORP± IOmV 



DATE: 

TIITRA TECH 

301 E. Vanderbilt Way. Suicc4SO 

San Bernardino, CA 92408 

Tckphonc (909) 381-1674 

·rctefax (909) 889-139 

8/26/2015 

PROGRAM NAME: NERT 

GROUNDWATER MONITORING WELL 

FIELD DATA LOG SHEET· SAMPLING 

SITE NAME/NUMBER: NERT PURGING DEVICE: Dedicated Pump 
-----------~ 

SAMPLING DEVICE: Purging Pump 
----~~~~~~~~~~~~~~~~~~~~-

Page l of l 

WELLID MW- 6~ 0 VA: PID In Casing (ppm) (initial) ____ (vented to) ___ _ 

SAMPLEID MW- 06 ~ J)03U DUPLICATE ID IN BREATHING ZONE (ppm) (initial) - (vented to) __ -__ 

STATIC WATER LEVEL (ft btoc): 'Z-fa ') () 
WATERCOLUMN(ft): 0117 

~-:--,.-~~~~-

WELL DEPTH (ft): 3 '1 · "f ") PUMP DEPTH (ft btoc): Jo, !} 
TUBE DIAMETER(in): 114 SAMPLER'S SIGNATURE ~'>C \..,,; 

PUMP VOLUME (ml): i, Rn WELL SAMPLE TIME: lea, 
Time Activity Water Level Temp EC Dissolved pH ORP Turbidity Color Volume Pump Flow Rate Remarks 

Oxygen Purged Volumes 
(ft bloc) (oC) (ms/cm) (m•IT.\ (mVl fNTUl (ml) Pun!:ed lmVminl 

"""''' < 
Start - - - - - - - - - - /U'J 

01"/7 '7 J 5'1 U.'1S /L. 2 3 O,C.( 7, /} 111 .o ?.Ill/ )0{/w 720 I. c;o 
""",IK> 7'?.\I 2-5 ,3J, rz, z:z,., /) .. <:) 7.// /(}/ '7 I. q7 Yd/6v 12"'1 Z,,(,5 
o<ic.< 7'7. S""f z,5.3) JZ.ZL. (h~ 7.11 '"' < I, J/ 1 ,,,//ow I B-Cl J,7<:;" 
t1q) G. ?.7. b7.. zs.01 f2., ?... 2. (),2 I 7. J/ 11'1 • '"J /,S""7. \/.l'fhn J 23'10~ • Y-'68 
Cf'I<) q ?-:-/, '57. '1...-'1 l'l/ 11.. w ().'1f- 7.11 \/ ">.' /, '2. l i.,,.fj r I 'Jl.,fJt l. nil ; 

(/)OZ- L/,1...0 .... 7:J,S1_. t.."l -IJ .., f7_ ,,,. o. z:> "7 /{'J 17 J,0 1.Z.J I.\,., ~-M 3°12,0 7, IJ ~ 

. . 

Colorimetric test (taken prior to sampling) Sulfide (mg/L): - Fe+z (rng/L): - PARAMETERS FOR WATER QUALITY STABILIZATION 

Temperature collect readings Conductivity± 3 o/o 

pH ±0.1 D0±0.3 mg/L 

Comments: Turbidity< 10 NTUs (if > 10 NTUs ± 10 %) 

WL±O.l foot 

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 Umin. 

ORP±lOmV 

-------1 

I 



DATE: 

IBTRA TECfl 

JOI E. Vanderbilt Way. ~itc450 

San Bernardino, CA 92401! 

Tckphooo (909) 381-1674 

Telefax (909) 889-139 

8/26/2015 

PROGRAM NAME: NERT 

GROUNDWATER MONITORING WELL 

FIELD DATA LOG SHEET - SAMPLING 

SITE NAME/NUMBER: NERT PURGING DEVICE: Dedicated Pump 
-~~~~~~~~~~~-

SAMPLING DEVICE: Purging Pump 
-~~~~~~~~~~~~~~~~~~-

Page 1 of 1 

WELL ID MW- I() OVA: PID In Casing (ppm) 
.~ 

(initial) ____ (vented to) ___ _ 

SAMPLEID MW- /o~ l'OD&'l...' 
STATIC WATER LEVEL (ft btoc): 

-DUPLICATE ID - IN BREATHING ZONE (ppm) (initial) __ ...-__ (vented to) ___ _ 

WELL DEPTH (ft):===3='1==· J=7=======PUMP DEPTH (ft btoc): 3o. s..­
WATER COLUMN (ft): 

~ '--"' 
PUMP VOLUME (ml): '176U WELL SAMPLE TIME: 10 L{l-

TUBE DIAMETER(in): 1/4 SAMPLER'S SIGNATURE 

Time Activity Water Level Temp EC Dissolved pH ORP Turbidity Colar Volume Pump Flow Rate Remarks 
Oxygen Purged Volumes 

!ft btoc\ ('Cl (ms/cm\ (mo/T.\ (mV) INTU) (ml) Pur2ed (mVmin) 
llTL'\ Start - - - . - - . -

' - I Vr~ 
/tJ J .7 z,,7.t- f() 75.jq )Z,.Z.:J '7, .. lf1 7,,7 Z,/7. "/ (J,7l I•-'/. '720 1·50 
{j) 10 tJ:'J. L/1 ') 2-5/1f (Z,..2,,7 ..... ') /,J'X z.11. 7 o.77 V....l'lr.v-J 17.. (,,/\ 1... L 7 

(V' '1, > 1'1'.l Lj 0 1 .. /:J •37 17 ,17 ., . ';. I C<.1. ?a., 1 tf...(, 7 'vpf/~._, 18'60 ~- 7Y-
LO 7b Z7. i"l 2-5'.Y'I / 7 '7t: 3.d'I '"1, i~ Zos, I o.7{, . 

.JI ~ '77 VID "/·8$ 
10 'YI 17.l-, l> 1f7 ·.>'J 1·z, ?..7 ~' . (_ -?. r ?:> I "lq :t .. (),Xi , ,,/10 I..) ?$80 ,_,()0 
1n u'b -,_"'). l 0 'l/'f .37 I> • '25' ~.o(.., 1. 1<6 ffc/l.l 0 118'

0

//M ~t.J?o 1'1, 1-~ 
I' -

Colorimetric test (taken prior to sampling) Sulfide (mg/L): - Fe•' (mg/L): PARAMETERS FOR WATER QUALITY STABILIZATION 
~ 

Temperature collect readings Conductivity± 3 o/o 

pH ±0.1 D0±0.3 mg/L 

Comments: Turbidity < I 0 NTUs (if > 10 NTUs ± 10 o/o) 

WL±O.l foot 

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 Umin. 

ORP± lOmV 
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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

Authorized for release by:
8/26/2015 11:12:34 AM
Urvashi Patel, Project Manager I
urvashi.patel@testamericainc.com

Designee for

Patty Mata, Senior Project Manager
(949)261-1022
patty.mata@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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Sample Summary
TestAmerica Job ID: 440-118170-1Client: Tetra Tech, Inc.

Project/Site: NERT Soil Flush Test

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

440-118170-1 MW-01 Water 08/14/15 11:22 08/15/15 10:20

440-118170-2 MW-04 Water 08/14/15 12:15 08/15/15 10:20

440-118170-3 MW-06 Water 08/14/15 12:43 08/15/15 10:20

440-118170-4 MW-10 Water 08/14/15 13:10 08/15/15 10:20

440-118170-5 MW-10-DUP Water 08/14/15 13:10 08/15/15 10:20

TestAmerica Irvine

Page 3 of 13 8/26/2015
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Case Narrative
Client: Tetra Tech, Inc. TestAmerica Job ID: 440-118170-1
Project/Site: NERT Soil Flush Test

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 2.9º 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.

TestAmerica Irvine
Page 4 of 13 8/26/2015
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Client Sample Results
TestAmerica Job ID: 440-118170-1Client: Tetra Tech, Inc.

Project/Site: NERT Soil Flush Test

Lab Sample ID: 440-118170-1Client Sample ID: MW-01
Matrix: WaterDate Collected: 08/14/15 11:22

Date Received: 08/15/15 10:20

Method: 314.0 - Perchlorate (IC)
RL MDL

Perchlorate 900000 40000 9500 ug/L 08/21/15 14:51 10000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 440-118170-2Client Sample ID: MW-04
Matrix: WaterDate Collected: 08/14/15 12:15

Date Received: 08/15/15 10:20

Method: 314.0 - Perchlorate (IC)
RL MDL

Perchlorate 500000 F1 40000 9500 ug/L 08/21/15 13:42 10000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 440-118170-3Client Sample ID: MW-06
Matrix: WaterDate Collected: 08/14/15 12:43

Date Received: 08/15/15 10:20

Method: 314.0 - Perchlorate (IC)
RL MDL

Perchlorate 660000 40000 9500 ug/L 08/21/15 15:08 10000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 440-118170-4Client Sample ID: MW-10
Matrix: WaterDate Collected: 08/14/15 13:10

Date Received: 08/15/15 10:20

Method: 314.0 - Perchlorate (IC)
RL MDL

Perchlorate 790000 40000 9500 ug/L 08/21/15 15:25 10000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 440-118170-5Client Sample ID: MW-10-DUP
Matrix: WaterDate Collected: 08/14/15 13:10

Date Received: 08/15/15 10:20

Method: 314.0 - Perchlorate (IC)
RL MDL

Perchlorate 800000 40000 9500 ug/L 08/21/15 15:42 10000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Irvine
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Method Summary
TestAmerica Job ID: 440-118170-1Client: Tetra Tech, Inc.

Project/Site: NERT Soil Flush Test

Method Method Description LaboratoryProtocol

EPA314.0 Perchlorate (IC) TAL IRV

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

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

Client Sample ID: MW-01 Lab Sample ID: 440-118170-1
Matrix: WaterDate Collected: 08/14/15 11:22

Date Received: 08/15/15 10:20

Analysis 314.0 CH08/21/15 14:5110000 TAL IRV274974

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 mL  

Client Sample ID: MW-04 Lab Sample ID: 440-118170-2
Matrix: WaterDate Collected: 08/14/15 12:15

Date Received: 08/15/15 10:20

Analysis 314.0 CH08/21/15 13:4210000 TAL IRV274974

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 mL  

Client Sample ID: MW-06 Lab Sample ID: 440-118170-3
Matrix: WaterDate Collected: 08/14/15 12:43

Date Received: 08/15/15 10:20

Analysis 314.0 CH08/21/15 15:0810000 TAL IRV274974

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 mL  

Client Sample ID: MW-10 Lab Sample ID: 440-118170-4
Matrix: WaterDate Collected: 08/14/15 13:10

Date Received: 08/15/15 10:20

Analysis 314.0 CH08/21/15 15:2510000 TAL IRV274974

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 mL  

Client Sample ID: MW-10-DUP Lab Sample ID: 440-118170-5
Matrix: WaterDate Collected: 08/14/15 13:10

Date Received: 08/15/15 10:20

Analysis 314.0 CH08/21/15 15:4210000 TAL IRV274974

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 mL  

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

Project/Site: NERT Soil Flush Test

Method: 314.0 - Perchlorate (IC)

Client Sample ID: Method BlankLab Sample ID: MB 440-274974/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 274974

RL MDL

Perchlorate ND 4.0 0.95 ug/L 08/21/15 12:23 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-274974/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 274974

Perchlorate 25.0 24.6 ug/L 99 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: MRL 440-274974/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 274974

Perchlorate 4.00 4.58 ug/L 114 75 - 125

Analyte

MRL MRL

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: MW-04Lab Sample ID: 440-118170-2 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 274974

Perchlorate 500000 F1 25000 511000 4 ug/L 32 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: MW-04Lab Sample ID: 440-118170-2 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 274974

Perchlorate 500000 F1 25000 518000 4 ug/L 60 80 - 120 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

TestAmerica Irvine
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QC Association Summary
TestAmerica Job ID: 440-118170-1Client: Tetra Tech, Inc.

Project/Site: NERT Soil Flush Test

HPLC/IC

Analysis Batch: 274974

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 314.0440-118170-1 MW-01 Total/NA

Water 314.0440-118170-2 MW-04 Total/NA

Water 314.0440-118170-2 MS MW-04 Total/NA

Water 314.0440-118170-2 MSD MW-04 Total/NA

Water 314.0440-118170-3 MW-06 Total/NA

Water 314.0440-118170-4 MW-10 Total/NA

Water 314.0440-118170-5 MW-10-DUP Total/NA

Water 314.0LCS 440-274974/2 Lab Control Sample Total/NA

Water 314.0MB 440-274974/3 Method Blank Total/NA

Water 314.0MRL 440-274974/5 Lab Control Sample Total/NA

TestAmerica Irvine
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Definitions/Glossary
TestAmerica Job ID: 440-118170-1Client: Tetra Tech, Inc.

Project/Site: NERT Soil Flush Test

Qualifiers

HPLC/IC

Qualifier Description

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

Qualifier

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

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

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

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Irvine
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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 CA0153110State Program 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

TestAmerica Irvine

* Certification renewal pending - certification considered valid.
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Login Sample Receipt Checklist

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

Login Number: 118170

Question Answer Comment

Creator: Kim, Guerry

List Source: TestAmerica Irvine

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

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

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Irvine
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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

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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Sample Summary
TestAmerica Job ID: 440-118452-1Client: Tetra Tech, Inc.

Project/Site: NERT Soil Flush Test

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

440-118452-1 MW-01 Water 08/18/15 08:37 08/19/15 17:25

440-118452-2 MW-04 Water 08/18/15 09:03 08/19/15 17:25

440-118452-3 MW-06 Water 08/18/15 09:40 08/19/15 17:25

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

TestAmerica Irvine
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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 0.4º C.

HPLC/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
TestAmerica Job ID: 440-118452-1Client: Tetra Tech, Inc.

Project/Site: NERT Soil Flush Test

Lab Sample ID: 440-118452-1Client Sample ID: MW-01
Matrix: WaterDate Collected: 08/18/15 08:37

Date Received: 08/19/15 17:25

Method: 314.0 - Perchlorate (IC)
RL MDL

Perchlorate 960000 40000 9500 ug/L 08/25/15 11:13 10000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 440-118452-2Client Sample ID: MW-04
Matrix: WaterDate Collected: 08/18/15 09:03

Date Received: 08/19/15 17:25

Method: 314.0 - Perchlorate (IC)
RL MDL

Perchlorate 540000 F1 40000 9500 ug/L 08/25/15 10:19 10000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 440-118452-3Client Sample ID: MW-06
Matrix: WaterDate Collected: 08/18/15 09:40

Date Received: 08/19/15 17:25

Method: 314.0 - Perchlorate (IC)
RL MDL

Perchlorate 670000 40000 9500 ug/L 08/25/15 11:31 10000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 440-118452-4Client Sample ID: MW-10
Matrix: WaterDate Collected: 08/18/15 10:06

Date Received: 08/19/15 17:25

Method: 314.0 - Perchlorate (IC)
RL MDL

Perchlorate 800000 40000 9500 ug/L 08/25/15 11:49 10000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 440-118452-5Client Sample ID: MW-10-DUP
Matrix: WaterDate Collected: 08/18/15 10:06

Date Received: 08/19/15 17:25

Method: 314.0 - Perchlorate (IC)
RL MDL

Perchlorate 890000 40000 9500 ug/L 08/25/15 12:07 10000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Irvine
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Method Summary
TestAmerica Job ID: 440-118452-1Client: Tetra Tech, Inc.

Project/Site: NERT Soil Flush Test

Method Method Description LaboratoryProtocol

EPA314.0 Perchlorate (IC) TAL IRV

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

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

Client Sample ID: MW-01 Lab Sample ID: 440-118452-1
Matrix: WaterDate Collected: 08/18/15 08:37

Date Received: 08/19/15 17:25

Analysis 314.0 CH08/25/15 11:1310000 TAL IRV275823

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 mL  

Client Sample ID: MW-04 Lab Sample ID: 440-118452-2
Matrix: WaterDate Collected: 08/18/15 09:03

Date Received: 08/19/15 17:25

Analysis 314.0 CH08/25/15 10:1910000 TAL IRV275823

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 mL  

Client Sample ID: MW-06 Lab Sample ID: 440-118452-3
Matrix: WaterDate Collected: 08/18/15 09:40

Date Received: 08/19/15 17:25

Analysis 314.0 CH08/25/15 11:3110000 TAL IRV275823

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 mL  

Client Sample ID: MW-10 Lab Sample ID: 440-118452-4
Matrix: WaterDate Collected: 08/18/15 10:06

Date Received: 08/19/15 17:25

Analysis 314.0 CH08/25/15 11:4910000 TAL IRV275823

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 mL  

Client Sample ID: MW-10-DUP Lab Sample ID: 440-118452-5
Matrix: WaterDate Collected: 08/18/15 10:06

Date Received: 08/19/15 17:25

Analysis 314.0 CH08/25/15 12:0710000 TAL IRV275823

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 mL  

Laboratory References:

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

TestAmerica Irvine

Page 7 of 13 8/27/2015

1

2

3

4

5

6

7

8

9

10

11

12

13



QC Sample Results
TestAmerica Job ID: 440-118452-1Client: Tetra Tech, Inc.

Project/Site: NERT Soil Flush Test

Method: 314.0 - Perchlorate (IC)

Client Sample ID: Method BlankLab Sample ID: MB 440-275823/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 275823

RL MDL

Perchlorate ND 4.0 0.95 ug/L 08/25/15 09:01 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-275823/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 275823

Perchlorate 25.0 24.8 ug/L 99 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: MRL 440-275823/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 275823

Perchlorate 4.00 3.72 J ug/L 93 75 - 125

Analyte

MRL MRL

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: MW-04Lab Sample ID: 440-118452-2 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 275823

Perchlorate 540000 F1 25000 487000 4 ug/L -228 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: MW-04Lab Sample ID: 440-118452-2 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 275823

Perchlorate 540000 F1 25000 490000 4 ug/L -218 80 - 120 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

TestAmerica Irvine
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QC Association Summary
TestAmerica Job ID: 440-118452-1Client: Tetra Tech, Inc.

Project/Site: NERT Soil Flush Test

HPLC/IC

Analysis Batch: 275823

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 314.0440-118452-1 MW-01 Total/NA

Water 314.0440-118452-2 MW-04 Total/NA

Water 314.0440-118452-2 MS MW-04 Total/NA

Water 314.0440-118452-2 MSD MW-04 Total/NA

Water 314.0440-118452-3 MW-06 Total/NA

Water 314.0440-118452-4 MW-10 Total/NA

Water 314.0440-118452-5 MW-10-DUP Total/NA

Water 314.0LCS 440-275823/2 Lab Control Sample Total/NA

Water 314.0MB 440-275823/3 Method Blank Total/NA

Water 314.0MRL 440-275823/5 Lab Control Sample Total/NA

TestAmerica Irvine
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Definitions/Glossary
TestAmerica Job ID: 440-118452-1Client: Tetra Tech, Inc.

Project/Site: NERT Soil Flush Test

Qualifiers

HPLC/IC

Qualifier Description

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

Qualifier

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

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

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

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Irvine
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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 CA0153110State Program 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

TestAmerica Irvine

* Certification renewal pending - certification considered valid.
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Login Sample Receipt Checklist

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

Login Number: 118452

Question Answer Comment

Creator: Soderblom, Tim

List Source: TestAmerica Irvine

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC? Field on COC is blank.

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

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

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Irvine
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Irvine
17461 Derian Ave
Suite 100
Irvine, CA 92614-5817
Tel: (949)261-1022

TestAmerica Job ID: 440-119240-1
Client Project/Site: NERT Natural Soil Flush

For:
Tetra Tech, Inc.
301 East Vanderbilt Way
Suite 450
San Bernardino, California 92408

Attn: Mark Feldman

Authorized for release by:
9/8/2015 1:56:13 PM

Patty Mata, Senior Project Manager
(949)261-1022
patty.mata@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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Sample Summary
TestAmerica Job ID: 440-119240-1Client: Tetra Tech, Inc.

Project/Site: NERT Natural Soil Flush

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

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

TestAmerica Irvine
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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 2.7º C and 2.9º C.

HPLC/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
TestAmerica Job ID: 440-119240-1Client: Tetra Tech, Inc.

Project/Site: NERT Natural Soil Flush

Lab Sample ID: 440-119240-1Client Sample ID: MW-01-150826
Matrix: WaterDate Collected: 08/26/15 08:41

Date Received: 08/27/15 09:50

Method: 314.0 - Perchlorate (IC)
RL MDL

Perchlorate 900000 40000 9500 ug/L 08/28/15 09:37 10000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 440-119240-2Client Sample ID: MW-04-150826
Matrix: WaterDate Collected: 08/26/15 09:24

Date Received: 08/27/15 09:50

Method: 314.0 - Perchlorate (IC)
RL MDL

Perchlorate 500000 40000 9500 ug/L 08/28/15 11:08 10000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 440-119240-3Client Sample ID: MW-04-DUP-150826
Matrix: WaterDate Collected: 08/26/15 09:24

Date Received: 08/27/15 09:50

Method: 314.0 - Perchlorate (IC)
RL MDL

Perchlorate 510000 40000 9500 ug/L 08/28/15 11:26 10000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 440-119240-4Client Sample ID: MW-06-150826
Matrix: WaterDate Collected: 08/26/15 10:02

Date Received: 08/27/15 09:50

Method: 314.0 - Perchlorate (IC)
RL MDL

Perchlorate 660000 40000 9500 ug/L 08/28/15 11:44 10000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 440-119240-5Client Sample ID: MW-10-150826
Matrix: WaterDate Collected: 08/26/15 10:42

Date Received: 08/27/15 09:50

Method: 314.0 - Perchlorate (IC)
RL MDL

Perchlorate 820000 40000 9500 ug/L 08/28/15 12:02 10000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Irvine
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Method Summary
TestAmerica Job ID: 440-119240-1Client: Tetra Tech, Inc.

Project/Site: NERT Natural Soil Flush

Method Method Description LaboratoryProtocol

EPA314.0 Perchlorate (IC) TAL IRV

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

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

Client Sample ID: MW-01-150826 Lab Sample ID: 440-119240-1
Matrix: WaterDate Collected: 08/26/15 08:41

Date Received: 08/27/15 09:50

Analysis 314.0 CH08/28/15 09:3710000 TAL IRV276734

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 mL  

Client Sample ID: MW-04-150826 Lab Sample ID: 440-119240-2
Matrix: WaterDate Collected: 08/26/15 09:24

Date Received: 08/27/15 09:50

Analysis 314.0 CH08/28/15 11:0810000 TAL IRV276734

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 mL  

Client Sample ID: MW-04-DUP-150826 Lab Sample ID: 440-119240-3
Matrix: WaterDate Collected: 08/26/15 09:24

Date Received: 08/27/15 09:50

Analysis 314.0 CH08/28/15 11:2610000 TAL IRV276734

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 mL  

Client Sample ID: MW-06-150826 Lab Sample ID: 440-119240-4
Matrix: WaterDate Collected: 08/26/15 10:02

Date Received: 08/27/15 09:50

Analysis 314.0 CH08/28/15 11:4410000 TAL IRV276734

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 mL  

Client Sample ID: MW-10-150826 Lab Sample ID: 440-119240-5
Matrix: WaterDate Collected: 08/26/15 10:42

Date Received: 08/27/15 09:50

Analysis 314.0 CH08/28/15 12:0210000 TAL IRV276734

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 mL  

Laboratory References:

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

TestAmerica Irvine
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QC Sample Results
TestAmerica Job ID: 440-119240-1Client: Tetra Tech, Inc.

Project/Site: NERT Natural Soil Flush

Method: 314.0 - Perchlorate (IC)

Client Sample ID: Method BlankLab Sample ID: MB 440-276734/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 276734

RL MDL

Perchlorate ND 4.0 0.95 ug/L 08/28/15 08:28 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 440-276734/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 276734

Perchlorate 25.0 23.5 ug/L 94 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: MRL 440-276734/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 276734

Perchlorate 4.00 3.69 J ug/L 92 75 - 125

Analyte

MRL MRL

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: MW-01-150826Lab Sample ID: 440-119240-1 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 276734

Perchlorate 900000 25000 890000 4 ug/L -31 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: MW-01-150826Lab Sample ID: 440-119240-1 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 276734

Perchlorate 900000 25000 893000 4 ug/L -19 80 - 120 0 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

TestAmerica Irvine
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QC Association Summary
TestAmerica Job ID: 440-119240-1Client: Tetra Tech, Inc.

Project/Site: NERT Natural Soil Flush

HPLC/IC

Analysis Batch: 276734

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 314.0440-119240-1 MW-01-150826 Total/NA

Water 314.0440-119240-1 MS MW-01-150826 Total/NA

Water 314.0440-119240-1 MSD MW-01-150826 Total/NA

Water 314.0440-119240-2 MW-04-150826 Total/NA

Water 314.0440-119240-3 MW-04-DUP-150826 Total/NA

Water 314.0440-119240-4 MW-06-150826 Total/NA

Water 314.0440-119240-5 MW-10-150826 Total/NA

Water 314.0LCS 440-276734/2 Lab Control Sample Total/NA

Water 314.0MB 440-276734/3 Method Blank Total/NA

Water 314.0MRL 440-276734/5 Lab Control Sample Total/NA

TestAmerica Irvine
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Definitions/Glossary
TestAmerica Job ID: 440-119240-1Client: Tetra Tech, Inc.

Project/Site: NERT Natural Soil Flush

Qualifiers

HPLC/IC

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.

Qualifier

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

Glossary

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

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

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ 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 CA0153110State Program 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

TestAmerica Irvine

* Certification renewal pending - certification considered valid.
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TestAmerica Iruine 
174'1 Derian Ave 

L'\~()\\<i 
Chain of Cl stody Record 079797 Test America SuH:e 100 

Irvine. CA '2614 THE LEADER IN ENVIRONMENTAL TESTING 
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Login Sample Receipt Checklist

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

Login Number: 119240

Question Answer Comment

Creator: Kim, Guerry

List Source: TestAmerica Irvine

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC? Field on COC is blank.

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

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

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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TETRA TECH, INC.
DATA VALIDATION MEMORANDUM

TO: Mark Feldman, Task Manager

FROM: Michael Wilson, Senior Chemist

DATE: September 17, 2015

SUBJECT: One Hundred Percent Data Validation Review for the NERT Post-Storm
Groundwater Sampling Results from Test America Laboratory in Irvine, CA

Introduction

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 data is 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 II effort.
The Level II effort requires review of all applicable Quality Control (QC) sample results as it relates to
the field data under review. Level II effort also determines the usability of the data based on the Data
Quality Objectives (DQOs) for the project.

Executive Summary

The Test America data for 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.

The total 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 samples were 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 samples in accordance with method guidelines. The instances
where qualification was required are listed below and explained under individual method sections. All
other data is of known precision and accuracy and did not require any qualification and can be used as
stated.

All data for 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.
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 Method/Field Blanks
 Laboratory Control Samples
 Holding Times
 Surrogate Recovery (Organic Methods)
 Spiked and Field Duplicate Compliance
 Calibration Compliance
 Compound Identification
 Analytical Method Compliance

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

Evaluation of Accuracy, Precision, Representativeness, Comparability, and Completeness

1. Accuracy is established by reviewing spiked sample analysis. A blank spike (LCS) measures the
accuracy of the instrument 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).

2. 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.

3. 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 is judge to have adequate representativeness. The DQO was met.

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

5. 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 Qualifiers and 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.

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

R: The sample result is rejected and not usable for any purpose. The presence or absence of the
analyte cannot be verified.
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U: The analyte was analyzed 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 control 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 control limit.

g: The datum met prescribed method criteria.

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

k: The analyte was found in a field blank.

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

p: The result was qualified based on professional judgment.

q: The analyte detection was below the Practical Quantitation Limit (PQL).

r: The result 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 Analyses for Perchlorate by Method E314.0

1.1 Method/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.
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1.2 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

1.3 Holding Times

All extraction and analysis holding times were met.

1.4 Surrogate Recovery

Surrogates do not apply to Method E314.0.

1.5 Spiked and Field Duplicate Compliance

Both the MS and MSD failed spike recovery. However, the native perchlorate levels in the parent sample
of the MS/MSD was greater 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 a factor 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.

1.6 Calibration Compliance

The calibration of the analytical instrument met criteria.

1.7 Compound Identification

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

1.8 Analytical Method Compliance

The Level II 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 this requirement. 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.

1.9 Conclusions

Based on the results of this Level II Data Validation effort, it is concluded that the data for water analyses
by method E314.0 are usable as reported. The target analyte identifications are considered correct and
reliable The DQOs were satisfied as per the Work Plan and the data is usable for its intended purpose.
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