
CALICE;OKNTA REGIONAL 'IYA'TER QUALITY CONTROL BOARD 
LOS ANGELES REGION 

ORDER NO. R4-2011-0036 

WASTE DISCfL4RGE XIEQU?REMENI'S 
FOR 

M I T E  CALEORNIA RESTORATION TRUST 
IN-srru ENHANCED ANAEROBIC BIOREMEDIATION OF 

VOLNl'ILE OREANfC COMPOUNDS IMPACTED GROUL\FDWATER 
FQRMER ANADITE SOf3TH GATE FACILITY 

(FILE NO. 97-019, SCP NO. 0541) 

The California Regional Water Quality Control Board, Los hgeles  Region, (hercahcr RegiolzaI Board) 
lzerein finds that: 

Anadito California IXestoralion Tmst (I~ereafter Discharger) 11as filed a Report of JVastc 
Discharge and applied for Waste Discharge Requirements (WDR) to inject electron donors 
(primarily lactate [either as sodim. Iactate or lactic acid], glycerin, waste glycerin, whey powder, 
or emulsified vegetable oil [EVO-Newman ZoneT%E or EOSThl'J); and amended with a non- 
patfiogenic, naturally derived, cfilorinated ethene degrading bacterial culture (Shaw's SDC-VIM 
or SiREh/l's KB-IT>') to rcmediate chlorinated volatile orgalric co~npounds (VOCs) in 
groundwater at and originating from the Former had i te  South Gate Facility (Facility), jdcntifiecf 
below. 

3. The Facility is currently owned and administered by the Discharger, and located at 10647 
Gasfiefd Avenue in Soutl~ Gate, California (Latitude 33" 55' 56" N, Longitrrde -1 18 " 10' TT; 
see Figwe 1). The Facility is comprised of approxi~nateiy 3.4 acres and is located approximately 
2,200 feet cast of the Long Bcach Freeway (720 Freeway), alld I,SOO feet east of the connucnce 
of the Los Angeles and Rio Hondo rivers. The Facility is bordered by a paved parking lor a11ci 
residential houses on [he north; Garfiefd Avenue on the east; Meadow Road on the south; and 
Sesskr Street on the west (Figure 2). 

3, The Facility is located in the Central Groundwater Basin tvitl~in the Los Angelcs Coastal Plain, 
and underlain by approximately 150 feet of Recent all~vium, including the Bellflower aquiclude 
(clay and sandy clay) and the Gaspw aquifer (sand and gravel wit11 some interbedded day). At 
least two water-bearing layers of fine gained sand and silts (to be referred later on as the 50-Foot 
and SO-Foot Zones) are interbedded with clay layers of the Bellflower acluiclude. Grou~dtvaler 
monitoring wells have been installed to several depths: SO-foot, SO-foot, 100-foot, 150-foot, and 
200-fool zones. The SO-foot zone consists primarily of intarbedded sandy silt, silty sand, and 
fine sand. The 80-foot zone consists primarily of fine to medium sand wit11 lesser arnoullts of 
silty sand and sandy silt. The 100-foot zone consists primarily of medium to coarse-grained sand 
and sandy gravel. Tilt 't 50-Foot and 200-Foot zones consist of fine to coarse-grained sand with 
gra~els. The 100-foot, 150-foot, and 200-foot zone groundwatcr wells are a11 considered to bc 
screened within the Gaspur aquifer, which is presumed to be apboximately 100 feet thick. 
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4. The Discharger has been conducting soil and groundwater investigations since I991 under tl~c I 

I 

i oversight of the Regional Board. 111 January 1938, the Regional Board issued Cleanup and 
Abatement Order (CAO) No. 98-004 requiring Anadite to cleanup and abate the on site and off I 

site soif and gro~mdwater conta~nination originating from the Facility. Numerous soil borings 
have been drilled and sampled For VOCs into the vadose and saturated zoncs, at the FaciIity antd 
off site locations. A total of 65 groundwatcx monitorkg wells have been installed on and off site I 

to diEerent depths (SO-Foot, 80-Foot, I00-Foot, 150-Foot, and 200-Foot zoizes) to monitor the ~ 
groundwater conaitions at the Facility and vicinity. Results from the soil and grortndweter 
assessments indicate tbat the primary compounds of concern are tfic following chlorinatect 
volatile o ~ a n i c  compounds (VOCs): trichloroethyIcne (TCE), tetrachlorocthylene (PCE), cis- 
L,2-dichloroe~hene (cis-f,2-DCE), trans-I,2-dichloroetXiene (trans-l,2-DCE), vinyl ci~foridc 1 
(VC), and 1,4-dioxane (dioxane). 1 

5. Soil vapor extraction {WE) pilot tests were conducted at the Facility from 1999 to 2002 to 
address soil impacted with VOCs. Full-scale SVE system operations were initiated in 2003, and 
have bem operating to dace. An estimated l f  ,912 pounds of VOCs have been removed from 
soils Beneath the Eacility since 2003. 

6, The maximum concentration of TCE detected in samples from the 50-foot zone was 5,520 
micrograms per iiter (gg/l), the maximum col~centration of PCE ivas 28,000 pgA, anti t11e 
maximu~n concentration of cis-1,2-DCE was 2,600 pgfl. For samples from the SO-foot zone the 
maximum concentrations of the three VOCs were 10,000 ,ug/1, 34,005 pl,fJ1, and 5,300 pgrl, 
respectively. For sa~npfes from the 100-hot zone the rnaxinlum concentrations of the tlxcc 
VOCs were 14,000 gg/l, 2,200 pg/l, a d  8,300 v;g/I, rcspec6ively. The extent of the VOCs plume 
in groundwater in the 50-foot, 80-hot, and 100-foot zones is large& encompassed with the TCE 
pfui~e (Figures 3,4 and 5). 

7. Three pilot tests were conducted at: the Facility &om 2004 to 2006 to address grotmdwrtter 
impacted with VOCs. In-situ enhanced amerobic bioremediation (Em) and h i t u  chemical 
oxidation (ISCO) teclmologies were tested at thee areas of the site. As a rcsuft of rl~esc tests, 
enhanced anaerobic biorernediation (Emf demonstrated to be effective in achieving 
dechlorination of VOCs, but recirculation of grounchvater is required for a1 cfhclive dcctron 
donor delivery; and to increase the rate of complete reductive dechlorination, bioaugn~entation 
may be required. 

8. Based upon the results of the groundivater remediation pilot tests, the Discharger submitted 
"Graur~dwater fiemediation Pilot Study Report and Remedid Action Plan" (Man) darcd January 
26, 2007. The Plan identified twelve candidate fechnologies for groundxvatet remediation, of 
which EAB follotved by monitored natural attenuation (MNA) was proposed. On Novenlbtr 9, 
2007, the Executive Officer approved EAB as an interim measure to remediate source zone area - 
source reduction. 

9. The Discharger submitted "'Groundwater Remedial Design and Implementation Plan" 
(Implementation Pian) dated May 30, 2008. The funplementation Plan described the major 
components of EA3 technology. Groundwater extraction wells will be located off site in the 
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downgradielit direction of the FaciIity, and screened' within the 50-foot, 80-foot, aud 100-foot 
zones (Figure 6). A remedial colllpound wifl be located at the Facility (Figure 7) and will house 
an aboveground mixing tank for treating the extracted groundwater with the eiectro~l donor 
sofution prior re-injection. Groundwater re-illjectioi~ wells wifl be located at the Facility and 
screened at the SO-foot, 80-foot, and 100-foot zones. 

10. The Discharger submitted the "Bench-Scale Treatability Study ResuIts for the Former rlnadite 
Facility" (Report) dated June 30, 2009. The Report evaluated the perfomance of scveral 
electron donors and culture in VOCs-impacted groundwater samples. All electron donors used 
(lactate, gfycerhi, waste glycerin and whey) were capable of supporting compfete dechlorinatiou; 
Izowever, gIycerin was reco~rurteflded based on costs, availability, and ease of use. Shaw's SDC- 
9" culture was used to promote reductive dechlurination of VOCs in the groundwater samples 

shorter periods of time. 

11. During rlze proposed Em, a solution containing an electron donor and bioaugnentation culture I 
t d 1  be added to groulldwater to create a reducing envkoimeut (i-e., maerobic) irs ~vbich specific 
microorganisms, notably bacteria of the DeAaIococeaidt?~ fT)EIC) 16SrDNA gene and funcrionai 
genes tceA, bvcA, and VCI--4, c~m growl and biodegrade the chlorinated VOCs. The activity of I 

these microorgaiisms tvilf. be used in an effort to remediate the source areas impacted by 
I 

chlorinated ethenes, namely TCE, PCE, and cis-1,2-DCE. The Discharger proposes to use one or I 
more of the following electron donors: lactate (either as sadimn lactate or Iactic acid), glycerin, I 

waste glycerin, whey powder, or emulsified vegetable oil (EVO-Newman Zonem or EOSTk1). I 
The electron donor solution will be added to the extracted groundwater iYr pulses at frequencies 
rmging from. 5 to 50 percent of the Row-weighted operational time. Based an groundwater 
modeling results, the selected dectron donor solution concentration is approximately 2,400 to 
3,60Q parts per million (ppn~) of pure donor in extracted groundwater. 

f 2. The Discfiarger may elect to implement E M  system including wells on a phased implcnicntation 
schedule. I-fowevcr, dectron donor conce~~kations, injections rates and frecluencies may vary to 
best rnatcfr the site conditions, based on perfor~nance monitoring during system operations 

13. If required, the Discharger proposes to use a bioaugmentatiotl cuIture (SiEM's KR-IT" or 
Shafv's SBC-9TM) to promote a reducing environment, which will be added directly into the 
injection well to minimize exposure of the culture to oxygen. A maxlmttm of approximately 40 
firers of bioarrgmentation ctdture will be injected per svdl, but the amount may v a ~ y  based upon 
results of the p&ixmance nmnitosing during system operations. 

14. The periodiclpulsed injection of electron donor is expected to minimize the potential for 
biofouling. Hotvever, if necessary, low concentrations of biofouiing control chemicals tvhicl~ are 
routinely used for rehabilitation of drinking water wells (chlorine dioxide [CAS 10049-04-41, 
sodium hypochlorite [S to 15% solution, CAS 7681-52-91 or a weak organic acid fi.e., LBATM 
ckaner] may be added, as part of non-routine maintenance. A tracer such as sodium or 
potassium bromide may be added to the re-injected groundwater in order to improvc 
understanding of the focal hydraulics. 
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15. The Discharger may also elect to continue and/or expand the E E U  if necessary by using a I 

combination of existing welflpipeline network and/or new infrastructure, The Discharger nlny I 

also elect to use perform episodic or slug injections of donor amended groundtvarer or donor 
amended potable water as a contingency option for solubilizing dense non-aclueous phase liquids 
(DNML), if any, as part of EAB at the site using a combination of existing injection 
weilipipeline network and/or new infrastructure. Prior to inlplementing a ~ y  such changes, the 
Discharger will submit Addendm(s) to the May 30, 2005, Implementation Plan, and any 
praposed changes to Qe injection, sampling, and rcpon scheduling for Regional Board approval. 

~ 
16. The Discharger proposes two remedial actions as contingency technologies for groundwater 

reincdiation. These conthgencies will be impIementer3 if performance monitoring sllosvs that 
Em is not successfuf in reducing the VOCs poncentralions as expected. The first proposcd 
contingency technology is in-situ chemical oxidation (ISCO). ISCQ involves the introductioll of 
chemical oxidants such as permanganate, persulfate, Fenton's reagent, or ozone into groundwater 
to treat VOCs. The second proposed contingency teclmology is groundwater extraction and 
treatment. Due to the vextical and lateral extent of the VOCs plume, the second achnobgy is not 
considered to be appllcabb as a Fist course of action, and wilt be retained as a reasonable 
contingency action for source contamination containment. 

17. Scven water production wdls were identified within a 1-mile radius of the Facility (Figure 8). 
The closest tvelfs fo the Facility are located approxiinafely f ,600 feet northeast, in the upgradient 
direction of tlie Facility, The closest downgradient cveil is located approximately 3,300 feet 
soritheast of the Facility. This well is screened from 578 to 595 feet below ground surface (bgs) 
and cmently in production. The most recent groundwater itnalytical. data available for this well 
indicates PCE concentration of 0.53 pg/L in 2004. 

18. Any injection of chemicals or materids into the groundwater is a discharge of waste as degned 
by the California Water Code. I-fowever, the discharge of an electron donor solutiun wit11 
bioaugmentation culture is intended to provide more effective remediation of chlorinated VQCs 
impacted groundwater axld is expected to significmtly reduce the anticipated cleanup time as 
compared to pump-and-treat technology or enhanced in-situ biosemediation without addition of a 
bioaugmentation culture. 

19. The apptication of electron donors and bioaugmentation cultures to groundwater may result in 
temporary adverse impacts to grodwater  quality, but impacts that may.result will bc localized, 
md of short-term duration, and will not impact any existing or prospective uses of groundwater, 

20. The Regional Board adopted a revised Water Quality Control Plan (Plan) for the Los A~gelcs 
Region on Jme 13, 1994. The Plan contains beneficial uses and water quality objectives Ear the 
Central Groundwater Basin. The requirements contained in this Order, as they are met, will be in 
conformance with lSle goals of the Plcm. 

21. The beneficial uses for the Central Groundwater Basin are municipal and domestic supply, 
industrial service supply, industrial process supply, and agricultural supply. 
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22. The permitted discharge is consistent with the anti-degradation provisions of State Waler 
Resources Control Board Resolution No. 68-16 (Anti-degradation Policy). The discharge may 
result in some focalized temporary exceedances of background conceillations of total organic 
carbon, iron, niangatiese, arsenic, TDS, and certain microorganisms. Howc\ler, after the injection 
of amendments, these parmeters are not anticipated to exceed the primary or secondary 
standards to the extent that these parameters do not already exceed the respective standard. 
Moreover, any paramaer change resulting from the discharge: 

a. Will be consistent with maximum benefit to the people of the State, 
b. WiIl not unreasonably affect present and mticipated bellcficial uses of such water, and 
c. Will not ~esuXt in water quality less than that prescribed in the Wattr Quality Control Plan 

for the Central Groundwarer Basin. 

23. The Resional Board has assumed lead agency role for !his project under the California 
Environmental Quality Act (CEQA) [[Public Resources Code scction 21000 et strq.] and has 
conducted an Initial Study in accordance with section 15063 of the "State CEQA Guidelines" at 
Califonlia Code of Regulations, title 14, section 15000 et sep Based upon the hitia2 Study, the 
Regionaf Board prepared a Mitigated Negative Declaration documenting that thc project, as 
mirigated, will not have a significant adverse eflect on tlne environment. 

24. The Regional Board has notified tile Discharger and interesred agencies and persons of its intent 
to prp:scribe Waste Discharge Requirements For this discharge and has provided them wit11 an 
opporhrslity for a public hearing and an opportunity to submit tl~eir mitten comments and 
recommendations. Tfie Regional Board, in a public meeting, beard and considered all comments 
pertaining to the discharge and to the tex~tative requiremenrs. 

X I '  IS HEREBY OWERED that Anadite California Restoration T~ust, in order to meet the provisions 
cojntaincd ~ I I  Division 7 of tile iCaIifomia Water Code and regulations adopted there under, shall comply 
with the following: 

A. Discharge Limits 

1, The Disc~ger~slzaII  not cause the grou~dwaier outside of the treatment area, including the 
identified VOCs plume (as defined by the upgradient and downgradient wells in Figures 3 ,4  and 
5) to exceed background concentrations of chloxide and TDS established prior to start of 
discharge. 

2. The discharge of elected bioaugmentation culture and dectron donor a~nencfi~zent solution into 
the groundwater shall be onIy performed while this Order is in force. 

3. During. the active remediation, the injection volume for the applicatio~l of EAB, co~lsisfing of 
electron donor solution (from the approved list) shall not exceed 500,000 gallons unless 
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approved in writing by the Executive Officer in advance. The selected bioaugmentatior? culture 
would be applied at a volume sufccient to result in targel VOC reduction. Not more tltan 9900 
liters (L) per event for a maximum of two events (1,800 L rnaxi~num) ~EDel~fialococcoides based 
culture woi~ld be applied untess approved by the Executive Officer. Acttwl  volume^ of all 
mendments will be monitored and recorded for each injection location, as well as summed for 
the enEirc program. 

4. Tllc amendment soiution shall be Iimited to potab'ofe water, extracted groundwater, and 
amendments specified in work plans and addendurns as approved. The arnendmexm will consist 
of a mixture of water with one or more of the following: electron donors (primarily lactate [either 
as sodium lactate or factic acid], glycerin, waste glycerin, whey powder, or emulsified vegetable 
oil [EVO-Newrnan ZoneTM or EOSTM]), and bacterial cultures (Sl~aw's SDC-gTM or SiREM's 
KB-I ',M). 

5. Discharge duration shall aat exceed five years, unless approved in writing by the Exccutivc 
Officer in. advance. 

B. Discharge Specifications 

1. The Disci~arger shall stop krther addjtian of amendments to the groundwater if amendmelit 
solution is observed to be migrating beyond the treatment area. After this control measwe has 
been implemented the remainilrg amendments in the pundwater will naturally break down, 
effecujvefy removing the oxidant or food source and allotving the groundwater system to return to 
Inore aerobic conditions. 

2. The Discharger shall not cause. rhe amendment solution and the by-procfucts of the remediatio~s 
process to migrate outside of the treatment area establisilcd by the Discharger t r ~ d  approved by 
the Executive OfEcer. 

3. The discharge of the amendment solution or any by-products into any surface water or sui3acc 
water drainage course is prohibited. 

4, l i e  Discharger sI~all not cause the groundwater to confain. taste or odor producing substances in 
co~~centf-ations hat cause nuisance or adversely affect beneficial uses outside the treatment area. 

5. The  isc charger shall aot cause the groundtvater to contain concentrations of chemical substances 
or its by-products, including the electron donor anlendments and bioaugmentation caltttre 
solution in amounts that adversely affect any designated beneficial use as a result of the injection 
of solution. 

6.  l'he Discharger shall implement hydraulic control to prevent off-site migration if necessary. 
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C. Provisions: 

I. This Order includes the attached "Standard Provisions Applicable to Waste Discharge I 

Requirements," which is incorporated herein by reference. If there is any conflict between 
provisions stated lzerein before and the attached "Standard Provisions,"' those provisions stated 
herein shall, prevail. ~ 

2. Discharges of wastes to any pokt other tflau specificdly described in this Order or its 
amendment is prohibited and constitutes a violafion thereof. 

3, hi the event of any c1~an.e in name, ournership, or control of tlle Sire, the Discharger shall notify 
this Regionaf Board in writing and shall notify any succeeding owner or operator of the existence 
of this Order by a letter, a copy of which sfiall be forwarded to this Regional Board. 

f 
4. A copy of these requirements shall be maintained at an on-site office and be available at all times 

to operating personnel. 

5. ID accordance with section 13260 of the California Water Code, the Discharger shall file a report 
o f  any material change or proposed change in the character, location, or volume of discharge. 

I 

6. The Discharger shalI notify Regional Board i~mediately by telephone of any adverse condition I 

resulting from this discharge or from operations prodtzcing this waste discharge, sr~ch 
notificatio~is to be affmed in writing within one week fkom the date of such occurrence. 

7. This Regional Board co~lsiders the property administrator, operator, and owner to have 
continuing responsibility of correcting any problem h t  Day arise in the fuftre as aresult of this 
discharge. 

8. All work must be performed by or under the direction of  a California professional civil engineex, 
professional geologist, or registered certified specialty geologist. A statement is required 'in a11 
technical reports that the registered professional in direct responsible charge actually supewiscd 
or personally conducted aI1 the work associated with the project. 

9. The trse of an electron donor amendment shall not cause a condition of poflutioa or nuisaacc as 
defined by C a l i f d a  Water Code, sectiott. 13050. 

10. The Discharger shall comply with all conditions of rhis Order, including timdy submittal of 
technical aad monitoring reports as specified in the attached Morritorixt.g and Reporting Program 

I 
I 

No, CI-8685. Violatiolis of any conditions may result in enforcement action, including Regional ~ 
Board or Court Order requiring conective action or imposition of civil monetary liability, or 
revision, or rescission of the Order. 

11. This Order docs not exempt the Discharger from compliance with aany other laws, regulations, or 
, 

ordinances, which may be applicable. This Order does not legalize the waste treatmet~t Site, and 
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leaves unaffected any further restraints on the Site that may be contained in other statutes or 
required by other agencies. 

12. The Discharger shall cleanup and abate the effects of injecting amendment solution as specified 
ia this Order, including extractioii of any by-products which adversely affect beneficial uses, and 
shall provide an alternate water supply source for municipal, damestic or other water use wells 
that become contaminated in exceeda~ce of water qualiry objectives as a result of' using the 
solution. 

13. In accordance with section 13263 of tlze California Water Code, these require~nents are subject to 
periodic review and revision by this Regional Board. 

14. Aficr notice and oppoftunity for a hearing, this Ordcr may be terminated or modified for cmsc 
including, but not limited to: 

a. Violation of any term or condition contained in this Order. 
b. Obtaining this Order by rnisrepresentaiion, ox fhilure Ct, disclose all relevant facls. 
C. A change in any condition that requires either a temporary or pemiuient reductiutz or 

elimination of authorized discharge. 
I 

IS, The Regional Board, through its Executive Officer, will modify the hfonitoring and Reporting I 

Program, as necessary. The CEQA Initial Study and associated public comment \irere conducted 
once as part of the Waste Discharge Requirement (WDR) permit application process and will not 
be required for the expamion or modiffcation of this remediation program. 

This Order expires on Febmary 3,201 6. 

The Discharger must file a Report of Waste Discharge in accordance with Title 27, Califbn~ia 
Code of Regulations, not later than 180 days in advance of sue11 date as application for isstlaice 
of new waste discharge requirements. 

I, Samuel Ung-er, Executive Officer, do hereby certify, the foregoing is a full, true, and correct 
copy of an Order adopted by the California RegionaX ?Vater Quality Control Board, Los Algeles 
Region on February 3,201 1. 

Samuel Unger, PE " 
Executive OfEcer 
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Tjie Discharger shall implemeut this monitoring and reporting program (MRP) on the effective date 
of tlGs Order. 

It is anticipated that injection activities will be initiated in the Lltird quarter of 2011, Monitoring of I 

the application of Enhanced Anaerobic Bioremediatioa ( E D )  sllall consist of sa~nplcs co~ected ! 
from the following groundwater ~vells: I 

I 

Group A (Treatment Area): 50-foot zone: MW-2, MW-3, MW-4, MW-5, MW-6, MW-9, 
PVIW-14 

80-foot zone: MW-15, MW-16, MIV-32 
100-foot zone: MW-17, MW-19, MW-24 
150-foot zone: MW-30 

Group I3 (Dotmgradient Area): 50-foot zone: MW-32 
SO-foot zone: MW-IS, MW-20, MZV-26, MW-35 
100-foot zone: MW-21, NW-28, MW-29, MW-40, MW-45 
150-foot zone: MW-31, MW-32, MW-49, MW-60 

I 

Group C (Upgradient Area): 50-foot zone: MW-1, MW-7 
SO-foot zone: 'Ncw well (in pal-king 101. nortfiwest of tfic Facility). 
100-foot zone: New weli (in parking lot noifltlwest of &c 

Facility), MW-23 
150-foot zone: New w d l  (in parking lot north~vesr of the Facility) 

Group D (Crossgradient Area): 50-foot zone: MW-1 I,  MW-I 3 
SO-foot zone: MW-25, MW-36 
100-foot zone: MW-27 

Extraction Wells: Seven new clusters, each with 50, SO, and 100-foot zone wells. 
(Operating wells only) Well identification numbers to be determined, 

Injection Wells: Sevm new clusters, each with 50, SO, and 100-foot zone wells. 
(Operating weIh only) Well identification numbers to be determined. 
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Figure I slrours the Iocation of the Facility. Groundwater tnonitoring wells focated at the Facility 
and vicinity are shown in Figures 2 and 3. Groups A: B, C, and D inciude mo~~itoring wells 
screened in the 50-foot, SO-foot, 100-foot, and 150-foot zones. Group A wells are located in the 
treatment area where extraction a~ld injection wells are located. Group B wells are located in the 
downgradient area, group C weXls are Iocated in the upgradient area, a~ld group D wells are located 
ia the crossgradient direction from the extraction and injection wells. 

Grou~ldwater samples will be colllecied once horn the GI-oups A, 3, C, and D monitoring wdIs, 
extraction alxi injection wells prior to exfraction and iujecrion (baseline). Once EAI3 starts, 
groundtvater samples shall be collected and analyzed in accordance with the kilowing program. 

MINIM Uhl PREQUEECY OF AHALYSIS 

Per injection 

CONSTITUENT UNITS TYPE OF 
SAMPLE 

Deptf~ to 

kfeasurernent Torai Daily 
Injections 

1 In-sib feet below 

Liters or 
Gallons 

Groups A. El, C, D, extraction and iniectinn wells: Bascline 
Graun A: Monthly for Erst through sixth months; Quarterly &)r two 

quarters; semi-artnuai tltereakr 
Groun B: Quarreriy for Erst year, and senai-annual thereafter 
Gmw C:  Quarterly for first year, and sarri-anaad tf~crwfter 
Group D: Annually 

Crottndwatttr 

Groundwater 
Elevation 

ground 
surface 
(ft bgsf 

Feet abo\.e 
mean sea 

~ ~ l ~ ~ l ~ ~ i ~ ~  

Grouns A. B. C. D. extraction and iltiection wells: Basclirrr: 
Grouo A: Monthly for first through sixth months; Quanerly Sor t ~ v o  

level 
Field Paiwnetms 
fdissolvcd 
Oxygen, 
Oxidation- 
Reduction 
Potential, pl f, i 

m/L, 
millivolts, pH 

Grab 

units, ciqrees 
C, pS/m, and 

NTU, 
respectivefy 

quarters; se~ni-anndaI thereafter 
G r o u ~  B: Quarterly for first year, and semi-anr~ual thereafter 
Group C: Quatcrly for tirst ycar, and semi-un~lual thtrcaftcr 
Orow D: Anltually 

Temperatures. 

Groups A, B, C. D, extraction and iniecrin~~ wells: Basctinc ant1 
ari~~uaily for selcctcd .xvells bnscd on pn~rual plulnawide 
sampling results 

Grab 

: Spmiiie 
Condtlctancc, aod 
Turbidity) 
1,4-Dioxane 

Grab I Grou~s  A, 3. C .  D. extraction and inicction wells: Baseline 
Groun A: Montl-ily for Erst through sixrh tno~~ths;  Quarterly for IXVQ 

quarters; semi-annual thereafter 
Group B: Qumerly for first year, and semi-annual thereafter 
Group C: Quanafy for first year, and semi-annual thwcaftcr 
Group D: Annually 
Extraction weits: Annually 

microgra~ns 
per liter 
fi.tdQ 

\lolatile Organic VS/L 
Compoul~ds 

Dissolved 
Hydrvgen Gases: 
Ethane, ethmc, 
lncthane 

Groups A, B. C. D, cxtnccion and injcction wells: Baseline 
G r o u ~  A: Monthly for Ijrst drrough sixth months; Quarterly for two 

quarters; serni-annuai thcrcafier 
Groua B: Quarterly far first year, and seati-annual rhercsfrcr 
Grouo C: Quarterly for first yeor, and sen~i-annual rhcreafter 
Group D: Annually 
Extraction \veils: Annually 

PWL Grab 

f 
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Total Organic 
1 Carbon 

* Bacterial DNA Analysis = Quantitative Polyrnense Chain Reacdon (qPCR) test for Dobalococcoides bacteria and functionuI 
andyscs forthe dlreen'ductasc fRDase) gerics - tceA (TCE RDase), vcr.4, and bvcA (BAVI mast) 

I I 

ICH. AMENDMEST mmCTXON BEPOW*L'IMG REQUIREMENTS 

I@ 

Voln~ile Fa tg  
Acids 

Thc EM3 monitoriilg reports sfiafl contain the following information regarding injection activities: 

a. Depth of injection pointslzones; 
b. Quantity and concenlration of amendtnerzr injected and dates injected; and 
c. Total amount of amendment injected during the reporting period and to date. 

Grab 

Grab 

Grouns A. B. C, D, extraction and inicction xvcfls: Bascfinc 
Group A: Monthly t'or k t  through sixth montirs; Quarterly for two 

quartcrs; sani-annual thereafter 
Groun B: Quanerly for first year, arrd sani-annual thereafter 
Group C: Quartcriy for first year, and serni-annual tl~crraftcr 
Grotln Q: Annualfy 
Grouns A. B, C. D, extraction and iniection wells: Baseline 
Group A: blonthly for Erst through sixth months; Quarterly for two 

q~artcrs; semi-annual thereafter 
Grouo B: Quarterly for first year, ancl semi-annual thereafter 
Groun C: Quarterly for fyrst ycar, xnd semi-annual rhercafter 
Gr1)un D: A~~nualiy 

Grab Anions: 
Sulihte, nitrate, 
nitkite, cl~loridef 

Groups A, 13, C,  D, extracrion and iniectian wells: Basclinu. 
Groun A: Monthly for first thraugfi sixth months; Quarterly for irvo 

1 
Wf 

quarters: semi-mnustf thereafter 
Grouo B: Quarterly for first year, and semi-annual thcrcafrcr 
Gmur, C: Quarterly thr firsryear, and se~ni-annual rhcrceftur 
Group D: Annually 

Bacterial DNA 
analysis* 

Groups A, B. C. D, extraction and iniection xvellls: Baseline 
Groun A: Monthly for iirst through sixth ~nanths; Quarterly for rwc 

quorren; semi-annual thcmfm 
Group B: Quarterly for first ymr, and semi-annual thereafter 
Crouv C: Quarterly for first year, and semi-anrzual thereafter 
Groun D: Annually 
Extraction wclls: Annually 

Alkalinity 

Grab gene 
copics/mL 

Grrzuns A. R. C. D, extraction ancl iniection u ~ l l s :  Bltseiirie 
Grow h: Monthly for Erst through sixth months; Quarterly for two 

quartcrs; semi-annual tl~erwtker 
Grou~? B: Quarterly for first ymr, and semi-annual thcreaftcr 

i 

P ~ L  

Group C: Quarterly far first year, and semi-anrrual thcrcafta 
Grow D: Annually 

Grab 1 Groups A. B. C. D. extmction and inicction ~ tE l s :  Baseline 
Grow A: Mo~lthly for first through sixtlr months; QulrrterIy for two 

quarters; setni-annual thereafter 
Groun B: Quarterly for first ycar, and semi-annual thereaficr 
Grouv C: Quarterly for first ycar, and semi-anrrunl rllcrctfter 
Groua D: Annually 

1 

Total Dissolved 
Solids 

Grab 

Notes: 

~s/!- 
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AI1 groundwater monitoring reports must include, at a minimum, the following: 
l 

a. Well identificationr dale and time of s'unpling; 
b. Sampler identification and Jaboratory identification; and 
c. Routine observation of groundwater elevation levels, recorded to 0.01 feeb above meat1 

sea lev& f i t  amsf) a d  groundwater flov direction. 

The Discharger is required to submit an installation report 45 days fo1fowing the installation of the 
extraction and injection wells. Silbsequent MRP rcports shall ir~cclude data collected during the 
basdine, monthly, quarterly, semi-muaf, and m u d  sampling events. T11e groundwater 
monitoring wells shall be gauged and sampled as outlined in  Section X, and results shall be reported 
to the Califarnia Regional Water Quality Control Board, Los Angeles Region (Regionai Board) 
under the M W  for t l~e  Individual Waste Discharge Requirements according to the following 
schedule. h y  h a r e  changes in the injections, sampling, and reporting sched~dc will bc provided 
in a revised MRP approved by the Regional Board. 

The Discharger shall submit reports detailing the resuIts af the remediation. Thc: reports should 
include a discnssion of the use of electroll donor and biomgmentation culture to treat VOC- 
contaminated groundwater at and in the vicinity of the site. 

If there is no discharge or injection daring the reporting period, the report shall so state. 
Groundwater zvanitaring reports must be addressed to the Regional Board, Attention: Infor~nation 
Technoloev Unit. 

Whenever wastes associated with the discharge under this Order, are transported to a different 
disposaI site, the following shall be reported in the monitoring report: type and quantity of wastes; 
name and address of the hauler (or method of transport if other than by hauIing); and location of 
the final point(s) of disposal. 
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. CERTIFICATION STATEMENT 

Each report shall contain the foollo\ving colnpletcd declaration: I 
"I certify under penalty of law that this dacument, including all attachments 
and supplemental information, was prepared under my direction or supervision 
in accordance with a system designed to assure that qustlificd persoimel ' 

properly gathered and evaluated the information submittecl. Based on my 
inquiry of the person ar persons who manage the system, or those persons 
directly respoi~sible for gathering the information, 111e informatio~~ subzn i~d  
is, to the best of my knowledge and belief, true, accurate, and complete, I anz 
aware that there are significant pe~zalties for submitti~lg false information. 
including I11e possibility of a tine and imprison~~tent. 

Executed on the day .of at 

(Title) 

V. MONP'f OWNG FfPEQWNCXES 

Specificatiol~s in this monitoring program are subject to periodic revisions. Monitoring 
requirements rnay be xnodiGed or revised by the Executive Officer based an review of monitoring 
data submitted pursuant to this Order. Monitoring fique~lcies may be adjusted to a less frequent 
basis or p~ametcrs and locations dropped by the Executive Officer if the Discharger males a request 
and the request is backed by statistical trends of monitwing data submitted. 

VX. Pb164LIC DOCUMENTS 

All records and reports submitted in camplia~~ce %vial +&is Order are public ~ O C U M ~ ~ ~ S  and sllall be 
made available For inspection during ~~ormal business hours at the office of the California Regional 
Watex Quality Control Board, Los hgeles Region, upon req~1es.t by interested parties. Only 
proprietary donnation, and ollty at the request of the Discharger ~vi3f be treated as confidential. 

Ordered by: -u' 

Executive Officer 

Date: Februit1-y 3,201 1 
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