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1.0 INTRODUCTION 
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This Treatability Study Installation Report was prepared by Tetra Tech NUS, Inc. (TtNUS) under the 

Comprehensive Long-Term Environmental Action, Navy (CLEAN) Contract No. N62472-94-D-1888, 

Contract Task Order (CTO) 0007. The report describes activities involved in applying enhanced 

biodegradation technologies at Solid Waste Management Unit (SWMU) 9, the Former Jet Engine Test 

Cell at the Naval Air Station (NAS) Key West, Florida. 

This report will describe injection of Oxygen Releasing Compound (ORC®) and Hydrogen Releasing 

Compound (HRC®) into benzene and chlorinated hydrocarbon source areas at SWMU 9. Any deviations 

from the Enhanced Biodegradation Treatability Study Work Plan for SWMU 9 (TtNUS, 2000) are 

documented in this report as well. 

1.1 DOCUMENT ORGANIZATION 

Section 1.0 of this report contains the Introduction, a brief Site Description, Site History, and Site 

Investigation Summary. Additional information is contained in the Enhanced Biodegradation Treatability 

Study Work Plan for SWMU 9 (TtNUS, 2000) and the Corrective Measures Study for SWMU 9 (TtNUS, 

1999). Section 2.0 presents a description of the ORC® Injection, HRC® Injection, and Deviations from the 

Work Plan. Appendix A contains response(s) to comments. Documentation for deviating from the work 

plan (changing the amount of HRC® injected during the installation process) is included as Appendix B. 

Daily activity logs from the field effort are in Appendix C. 

1.2 SITE DESCRIPTION 

SWMU 9, the Former Jet Engine Test Cell site (associated with Building A-969) is located in the eastern 

portion of the Boca Chica Airfield (Figure 1-1 ). Two areas at the site were used for jet engine testing. 

The most recent jet engine testing area was under a canopy in the middle of a circular concrete pad 

(approximately 60 feet in diameter) in the central part of the site (Figure 1-2). The concrete area that 

extends northeast of the canopy was the former jet engine testing area. Jet blast deflectors are located at 

the ends of two concrete pads that connect with the north and northeast portions of the circular concrete 

pad. Building A-969 was located 50 feet southeast of the testing area. A small shed at the eastern end 

of the concrete pad was used to store various equipment, oils, and jet fuel. Gas path cleaners, 

presumably ketones and trichloroethane (TCE), were also stored on the eastern side of the shed. An 

asphalt parking area extends from these structures to the asphalt road. In addition, a switch house, 
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compressed air tanks, a voltage box, and a bermed area that formerly contained a 5,000-gallon 

aboveground storage tank (AST) used to store jet propellant fuel (JP-5) are located adjacent to the 

southwestern edge of the circular pad. The entire area is flat, open, and covered with grass in areas 

where it is not paved. The site is bordered to the south by an asphalt road that parallels a runway and to 

the east and west by grassy areas. A lagoon is located north of the site, approximately 250 feet from the 

location of the canopy. A narrow strip of red mangroves is located along the shoreline of the lagoon. 

1.2.1 SITE HISTORY 

Beginning in 1969, the SWMU 9 site was used for testing repaired jet engines. These engines were 

fueled with JP-5 fuel from the bermed 5,000-gallon AST that was in use from 1987 through 1995. 

Organic solvents (ketones and TCE) were reportedly used to clean jet engines and the engine test areas. 

No other known activities have been conducted near the site. 

Two documented spills have occurred at the Former Jet Engine Test Cell. In January 1989, a filter fuel 

system leak resulted in the release of approximately 700 gallons of JP-5 fuel on the western side of the 

AST at SWMU 9. Approximately 600 gallons were recovered by pumping free product during initial 

remediation activities. Following the free product recovery, 10 cubic yards of contaminated soil were 

excavated and removed from the spill site. The second spill involved an overturned lubrication oil drum 

adjacent to the northwest edge of the circular pad in November 1992. Stained soil was observed in a 

small area. Presumably, contamination from this spill was removed shortly after its discovery (ABB, 

1994). 

1.2.2 SITE INVESTIGATION SUMMARY 

Fuels, oils, and solvents stored at SWMU 9 are potential sources of contamination. Volatile organic 

compound (VOC) and semi-volatile organic compound (SVOC) fuel constituents have been detected in 

groundwater. Chlorinated VOCs are the most frequently detected groundwater contaminants, although 

they are not components of jet fuel. No documentation of solvent spills exists; however, the chlorinated 

VOCs probably came from solvents used for cleaning and degreasing at the site. 

Several investigations have taken place at SWMU 9 since 1993. A pump and treat system was installed 

in 1996 to provide recovery and treatment of groundwater impacted by chlorinated solvents. The system 

operated for one year, but did not recover any free product (BEl, 1998). These investigations and the 

remedial action are discussed in detail in the Enhanced Biodegradation Treatability Study Work Plan for 

SWMU 9 (TtNUS, 2000) and in the Corrective Measures Study Report for SWMU 9 (TtNUS, 1999). 
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Groundwater sampling was most recently performed in April 2000 to define baseline conditions for the 

Enhanced Biodegradation Treatability Study. Detailed results of this sampling event are presented in the 

Enhanced Biodegradation Treatability Study Work Plan (TtNUS, 2000). The primary concerns at SWMU 

9 are: 1) a chlorinated solvent plume with the maximum total dichlorethene (DCE) concentration of 12,800 

micrograms per liter (Jlg/L) centered at monitoring well S9MW-15; and 2) a petroleum product plume 

surrounding monitoring well S9MW-5 with a maximum benzene concentration of 10 Jlg/L. 

AIK-01-0038 1-3 CTO 0007 



)> 
;:;;; 
6 
6 
0 
w 
CX> 

0 

12- FYOO\SWMU 9 Installation 

Bay Keys 
'"\,~ Cayo Agua 

GULF OF MEXICO 

Harbor 

Wisteria 
1::. Island (] 

Tank Q 
Island 

~END 

Truman 
Annex 

Demolition 
Key 

U REPRESENTS GOVERNMENT PROPERTY 

() 
-I 
0 
0 
0 
0 
--J 

DRAWN BY 

MOB 

DATE 

CHECKED BY DATE 
EJH 02/07/01 

COST/SCHED-AREA 

INTERNATIONAL 
AIRPORT 

ATLANTIC OCEAN 

SWMU 9 TREATABILITY STUDY INSTALLATION REPORT 
FIGURE 1-1. SWMU 9 SITE LOCATION 

NAVAL AIR STATION 
KEY WEST, FLORIDA 

APPROVED BY 
CMB 

APPROVED BY 

DRAWING NO. 

Jet Engine 
Test Cell 

CONTRACT NO. 

7046 

11-1 site location.PPT 

I 
I 

DATE 
02/09/01 

DATE 

REV.Q 

0 

~::0 
oco 
~< o­_.o 



I 

0 
0 w 
(X) 

..... 
I 

(J1 

() 
-I 
0 
0 
0 
0 
...... 

N 

,, 
" 

·-----------------------......_ __ _ 

·-

NO. DATE REVISIONS DRAWN BY DATE 

CM 21512001 

CHECKED BY DATE 

EH 21512001 

COST/SCHED-AREA 

SCALE 

AS NOTED 
P:/GOVERNMENT/KEYWESTIEGIS/SWMU9 TSI REPORT.APR LAYOUT: FIG 1-2 
DATE: 2/512001 BY: CM 

SWMU 9 TREATABILITY STUDY 

INSTALLATION REPORT 

FIGURE 1-2 

SWMU 9 SITE MAP 

NAVAL AIR STATION 

KEY WEST, FLORIDA 

20 40 Feet 

CONTRACT NO. 

7046 

APPROVED BY DATE 
CMB 02109/01 

APPROVED BY DATE 

DRAWING NO. REV. 
0 

0 

~;;o 
OCD 
5€< o· 
-->.0 



2.0 ORC®/HRC® INJECTION 

Rev.O 
02/09/01 

ORC® and HRC® injection activities took place from January 16 through 25, 2001. Direct-push 

technology (DPT) was used to install injection points to a depth of 12 feet below ground surface (bgs), 

when possible. The ORC® and HRC® products were injected throughout the 1 0-foot saturated zone (2 to 

12 feet bgs). 

2.1 ORC® INJECTION 

ORC® was injected (using OPT) into the petroleum source area located under the circular concrete pad. 

OPT borings were initially advanced using a 1.5-inch pre-probe with an expendable tip and a 1-inch 

Geoprobe rod for ORC® injection. The 16 ORC® injection points required concrete coring through the 

circular concrete pad. The thickness of the concrete ranged from 0.5 to 1.0 feet. All ORC® injection 

points were advanced to a depth of 12 feet bgs. 

A total of 330 pounds of ORC® was injected into the subsurface in the petroleum source area. The ORC® 

powder was shipped to the site in 5-gallon buckets, with each bucket containing 30 pounds of ORC®. 

Approximately 20 pounds of ORC® were mixed with 3 gallons of water and injected throughout the 

saturated zone (2 to 12 feet bgs) at each of the 16 injection points. The injection points were placed on 

1 0-foot centers as shown in Figure 2-1. The ORC® slurry was mixed by hand in buckets, and then 

continuously stirred after it was poured into the pump hopper. The ORC® slurry was injected at a 

constant rate to achieve the most uniform possible distribution across the 1 0-foot interval. Injection points 

were filled with grout above the ORC® slurry to the ground surface. 

The 16 ORC® injection points are shown in Figure 2-1. All injection points accepted the specified 20 

pounds of ORC®, although small amounts of slurry were observed to seep from the tops of the borings at 

some points. 

2.2 HRC® INJECTION 

HRC® was injected (using OPT) into the chlorinated solvent plume. OPT borings were advanced using a 

1.5-inch pre-probe with an expendable tip and a 1.25-inch Geoprobe rod for HRC® injection. A rod was 

dropped in injection point 51, forcing a switch to a 2-inch pre-probe with an expendable tip and a 1.5 inch 

Geoprobe rod for injection at the remaining 18 HRC® injection points. A total of 67 HRC® injection points 
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on 1 0-foot centers were completed. The majority of the borings reached 12 feet bgs. Repeated refusal 

was encountered at several points, resulting in a boring depth of less than 12 feet bgs at four injection 

points (see Table 2-1 ). Eleven of the injection locations required coring through 0.5 to 1.0 feet of 

concrete. 

Following production of the Enhanced Biodegradation Treatability Study Workplan for SWMU 9 (TtNUS, 

2000), further consultation was sought from Regenesis Bioremediation Products, Inc., developer and 

manufacturer of ORC® and HRC®, concerning the amount of HRC® required for treatment of the 

chlorinated solvents plume. The original estimate was based on the maximum DCE concentration for the 

entire plume and was extremely conservative. Regenesis recommended injecting a significantly smaller 

amount of HRC® than was described in the Treatability Study Work Plan (TtNUS, 2000). Regenesis 

advised using approximately 3,840 pounds of HRC® at 64 injection points (60 pounds per point), as 

opposed to the 16,632 pounds of HRC® at 66 injection points (252 pounds per point) recommended in the 

Work Plan (TtNUS, 2000). This proposal from Regenesis is included in Appendix B. A Field Task 

Modification Request Form (see Appendix B) was completed and approved and 60 pounds of HRC® was 

planned for injection into each of 64 holes. 

The HRC® gel was shipped in 5-gallon buckets, each containing 30 pounds of HRC®. Therefore, two 

buckets of HRC® gel were injected into each boring. Due to varying lithology at the site, a number of 

injection points would not accept the specified 60 pounds of HRC®. Following consultation with 

Regenesis, TtNUS concluded that, if borings would accept more than 60 pounds of HRC®, as much 

HRC® as possible would be injected at those locations in order to compensate for those borings that 

would not accept the required amount. HRC® injection amounts ranged from 30 to 90 pounds per 

injection point, with the majority of the injection points accepting the planned 60 pounds per hole. As with 

the ORC® slurry, the HRC® small amounts of gel were observed to seep from the tops of the borings at a 

number of points. Three injection points were installed, in addition to the 64 recommended by Regenesis, 

for a total of 67 points. A total of 3,660 pounds of HRC® was injected into the chlorinated hydrocarbon 

plume at SWMU 9. 

The HRC® gel was injected at a constant rate to achieve the most uniform distribution possible across the 

1 0-foot interval. Injection points were filled with grout above the HRC® gel to the ground surface. 

Because HRC® injection points had varying depths and HRC® quantities, the points were numbered for 

purposes of recording specific data at each injection point. Table 2-1 lists all HRC® injection point depths, 

amounts of HRC®, and the number of OPT attempts at each injection point number. Locations of all 

injection points are shown on Figure 2-2. 

AIK-01-0038 2-2 CTO 0007 
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As discussed previously, the amount of HRC® required for treatment of the chlorinated solvents plume 

was re-evaluated following submission of the Enhanced Biodegradation Treatability Study Work Plan 

(TtNUS, 2000). The recommendation from Regenesis specified injecting 60 pounds of HRC® into each of 

64 injection points. The design proposal from Regenesis along with the Field Task Modification Request 

Form are contained in Appendix B. 

A second deviation from the plan was caused by varying lithology within the site. Injection of 60 pounds 

of HRC® into each boring was not possible. Therefore, the lack of the specified 60 pounds of HRC® in 

some borings was compensated for in others, to the extent possible. Injection amounts for each HRC® 

injection point are specified in Table 2-1. The lithology of the site also caused several OPT boring 

refusals. Four injection points were not completed to the desired 12-foot depth instead, reaching depths 

ranging from 8 to 11 feet. 

As mentioned, the planned 60 pounds of HRC® per injection point could not be achieved in all cases. 

Although increased amounts of HRC® were injected into borings when possible, the planned total amount 

of HRC® was not injected. Three injection points were installed in addition to the planned 64 points, for a 

total of 67 injection points. However, only 3,660 pounds of the planned 3,840 pounds of HRC® were 

injected into the chlorinated solvent plume at SWMU 9. 

2.4 MONITORING 

Quarterly monitoring at SWMU 9 will begin approximately three months following the ORC®/HRC® 

injection. Laboratory and field analyses to be performed are discussed in Section 4.0 of the Enhanced 

Biodegradation Treatability Study Work Plan (TtNUS, 2000). Following the first quarterly monitoring 

event, a letter will be issued to report the results. 
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TABLE 2-1 

HRC® INJECTION DEPTHS, AMOUNTS, AND REFUSALS 
NAVAL AIR STATION 
KEY WEST, FLORIDA 

PAGE 1 OF 2 

Amount of Number of 
Injection Point Depth (ft) HRC® (lbs) Attempts 

1 12 35 0 
2 12 60 0 
3 12 30 0 
4 12 60 0 
5 12 35 0 
6 12 60 0 
7 8 60 0 
8 12 45 0 
9 10 30 0 
10 12 35 0 
11 12 35 0 
12 12 60 0 
13 12 60 0 
14 12 60 5 
15 12 45 0 
16 12 60 0 
17 12 45 0 
18 12 75 0 
19 9 60 1 
20 12 45 1 
21 12 35 0 
22 12 35 0 
23 12 60 0 
24 12 90 0 
25 12 60 0 
26 12 60 0 
27 12 60 0 
28 12 60 0 
29 11 60 1 
30 12 60 0 
31 12 50 0 
32 12 60 0 
33 12 60 0 
34 12 40 0 
35 12 40 0 
36 12 80 0 
37 12 60 0 
38 12 60 0 
39 12 35 0 
40 12 60 0 
41 12 60 0 
42 12 85 0 

2-4 
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TABLE 2-1 

HRC® INJECTION DEPTHS, AMOUNTS, AND REFUSALS 
NAVAL AIR STATION 
KEY WEST, FLORIDA 

PAGE 2 OF 2 

Amount of Number of 
Injection Point Depth (ft) HRC® (lbs) Attempts 

43 12 55 0 
44 12 60 0 
45 12 58 0 
46 12 62 0 
47 12 30 0 
48 12 60 0 
49 12 55 0 
50 12 30 0 
51 12 60 0 
52 12 60 0 
53 12 40 0 
54 12 60 0 
55 12 60 0 
56 12 60 0 
57 12 35 0 
58 12 60 0 
59 12 60 0 
60 12 60 0 
61 12 60 0 
62 12 60 0 
63 12 60 0 
64 12 70 0 
65 12 60 0 
66 12 60 0 
67 12 60 1 

TOTAL 3660 9 
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;Jan 08 01 12:43p 

I muwy S, 200 l 

Emily Harrison 
TtNUS 
900 Trail Ridge Rd. 
Aiken, sc 29803 
Fax: 803.642.8434 

Rick Gillespie 

~ 
REGENESIS 

Subject: Accd.eratioo. ofBioremodiation at the Key West NAS Site 

Dear Ms. Han:ison: 

(9721 377-7298 

The fullowing sectioos detail design and cost information for a potential site remediaticm approach at 
NAS Key West, FL. The HRC design is based oo a number of assumptioo.s that have been made 
conccming site conditicms and the extent of the oontaminantplume requiring remediation. 

Use or HRC to Accelerate Bloremedlatlon 

Hydrogm Release Compomd (HRC) is used to whance in situ biodegradation rates for chlorinated 
hydrocarbons (CHs) by supporting anaerobic reductive decl:Jlocinatioo processes. Iteductive 
dccblorinatioo. is now recogniz.cd as ooe of the primary aucnuation ~ani!!Dl!l by vmich c:blorinated 
solvent groundwater plumes can be ooot2ined and/or rem.ediated. 

HRC is a proprietary polylactate ester that. upon being deposited into the subsurface, skMI.y releases 
lactate. Lactate is metabolized by naturally ~ uricrooigmrisms, resulting in the creation of 
anaerobic aquifer cooditions and the productioo ofbydrogen. Natmally occurring microorganisms 
capable of reductive dedJ1orinatioa then use the hydrogen to progressively remove cblorine a10ms 

from chlorinated hydrocarbon contaminants (i.e. ccnvert tetrad:lloroethcne [PCE] to trichloroe1hcne 
(TCE] to dichlorocehCDe [DCE) to vinyl dlloride [VC] to ethene). 

HRC is m111ufactured as a viscous gel that can be injected into 1he saturated zone in a grid or barrier 
configurab.ODS for either localized area or cutoff-based treatmmt approadlea. The use ofHRC for 
groundwate£ remediation offers a comparatively ~le and cost effective remediation alternative fur 
sites 1hat \Wuld otherwise require unacceptab1y loog periods of time for natural atteau.ation or the 
high levds of capital investment and q)erating expense associated with acnve remediatioo 
tedmologies. 
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Design/Proposal Assumptions 

Using dlc information you provided. we have made; chc following ass~tiws to estimate system 
desip variables md dose amounts. 

• Plume area requiring treatmart: 84 ft x 80 ft 

• Rc:presmtati.ve contaminant concentration: 12.8 maiL 
• Cootaminattxl saturated zone thickness rc:quiriug tre:atmcnt: 10ft (2 to 12ft bgs). 

• Estimated groundwater veilocity: up to 9 ftlyear. Note that groundwater velocity cootrols the 
extent to \Widt new contaminant is brought into 1he treatnu:nt zme. This oootaminalt loading 
must be coosidorcd 'W'tbal specifying tiJm,-releaso oomp01111d dosing rcquircmmls. 

• Current groundwater gc:ochemistiy: generally widJ. oxyg<:a <2 mgiL, nitrate <1 mgiL. ferrous iruo 
<10 mg/L, poteotialll1llllpoe&e reduction demand <S mgiL. •d potcntialaul.fate redncti<» 
demand <100 mgiL. Higher competing clectron accqrtol'-based electron dmor demand may 
require increased amounts ofi:IRC to achieve reantdial goals. 

The design specifications ad costs provided below represfllt a preliminary design for an accelerated 
bioremedialion project. This desiga may need to be acljnsted as detailed deaiga md regulatory 
oversight issues are finalized. For instance, the foDow:ing design variables may need to be adjliSted 
prior to the implementation: 

• Treatment areas may need to be increased or decreased depending on the overall site remediation 
strategy. 

• Exact HllC delivery locatioos should be selected in che final design process. HRC .injectioo 
locatioos may need to be adjusted to take into account site featureS sadl as undelgtound utilities 
md other site lltrnctUres. 

PreUminor( Design and Cost Information for Full Scale Remediation 

It is assumed that 1he full-scale remediation approach fur the site \Wuld consist of a grid-based 
application to roduco QODtaminant levels in 1he souw:: area. 

HRC Grid Treatment 

O.Sign Feature Spec1Bca11on 

Sabll'ated thickness ~ trealment lO!eot 

Treatment Area 80 feet X 34 feet 

Delivery Pt. s~ and Camguratioo I 0 ft~ bet rows, 10 ft..Oil-l:elller within roM 

8 raws of 8 points; 64 total points 

HR.C &-rate in lbslvertical foot ofinjectioo 6lbslfoot, ( 60 lbslpoint) 

M.alerial requirement 64 pt5. X 10 feet X 6 lb&fft "" 3,840 fus 

Material cost at $611b $23,040 plus shi~ llld applicable sales tax . 
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Total Pro)ec:t Cost 

lhe total cost of an accelerated bioremedial.ioo. project Cllll be estimated as lhe sum of the following 
items: 

• HRC material and shipping costs. 

• HllC injectioo fiddwodc: costs. Customers me respoosible fur selectiug a local injection 
subcontractor. 

• GroundMiter monitoring \Wlll construction (if necessary to monitor project pa:foanance). 

• Periodic gromulwater sampling and aualysi,s. 

• Consultant oveaigbt and reportillg. Regcnesis data cvalual:iol and teclmical support are pnwided 
free of dlarge. 

The costs provided in 1his leuer apply to HRC material coats fur ane application. The need for re>­
applications will depmd rm. your plume IDIIWigemmt strategy, sitHpecffic biodegradation 
pedimnaoce, rc:medial goals fur the site, and ocher lecl:mical. or regulatory oonsideratiws. For plume 
srea trOIIhnents, one to two r~applicationG could be nCCCilSliJY over 1he COiliie oflhe project. aUhougb 
each ro-applicatioo would tooSt likely be dooe ovcr a reduced area and dose amount compared to the 
initial application. For baniet-based desigu, t6-appliCIICious will be JlllCfSSllfy every one to two years 
as loog as tbere is a need to prevmt COilbmlinaot n:igration. 

HRC DeUvery to Contaminated Zone 

Typically, HRC is applied using direct push hydraulic equipment Drive roda me pushed to the bottom 
of the conrnminated saturated .axne and then HRC is injected as the rods are withdrawn. The minimum 
reoommended rod m is a 0.623--inch imler diau.u:la. For sites \Were direct pU&h is not feasible, 
auger-baRed equipmmt can be used to deliver HRC. Also, lhe use of pennanc:nt, small diameter re>­
iqjedion wells may be a more cost-elfective approach fur sites requiring rq>eatcd applications of 
HRC. Tedmical support pasonnel at &genesis are available to discuss the suitability of alternate 
HJ.C delivery wcthods. 

Costs tOr HRC injecticu should bcobtainedfunn local suboontractols. Ifneceasary, Regcnesis can 
assist in locating qualified HR.C injection aubeontractors. Budgetary cost estimates for direct push­
based injection nmgc from $1,000 to $2,000 per day. Typiga}ly, one to two HllC injection points c111 
be coq1leted per hour and up to 20 points can be COiq:lleted per day, depending on soil type. dep1hs 
of injection., and subcontractor experience. 

HKC should be injected using an appropriate pump capable ofp:rocessing a material with a viscosity 
of20,000 centipoiae at flow rates of3 to 10 gal1oos per minute at pressures raogjng :from 200 psig to 
1,500 psig. Failwe to use appropriltc equipDKZlt could increase field time and result in improper 
application of1he HllC. 
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Recommended Groundwater MonHorlng Program lor Pilot/Full Seale Treatment 

Mollitoring of sclecled wells should be am.duclcd to Vlllidatc the HRC-based a.th~t of 
reductive decblorinalion processes_ Also. 111. initial or "basdine" round of sampling should be 
perfonned to ideotify pro-HRC installation groundwater c:mditions. After delivery of 1he HRC to the 
subsmface, samples can be collected oo a mmlhly or bi-monthly frc:q\ICD.cy. After the initial 
biodegradatim and geodu:mical trmds have been idaltified, the monitoring frequency can be 
decreased to a quarterly, semiaonual, or annual program. 

The mooiUlring program should ~loy low ftow groundwater sampling techniques and include the 
mcasurCIIlQlt of 1he following tiddfchcwical pltlmleters: 

• All relevant coutuminants ./ / ./ v" 
• Fidd parameters: dissolved oxygen, ORP, pH, temperature, and ferrous irm (optiooal field 

measUICIJlCilt) 

• Natoial ~yorgauic parameten~: total and dissolved iron, total and dissolved tUallplese, 
nitrate, s sulfide, md ddoride 

• HllC-based dectron dooot: total ~c oarbon and metabolic acids (lactic, pyruvic, acetic, 
propiOPic, aod butyric) 

• End-product dissolved gases: Clldxm ~de, ~e, ~and ~cne 
A specially qualified laborlltOiy should do the analytical testing for the metabolic acids, otherwise 
most laboratories can provide testing for the remaining parameters. A typical cost fOr the above 
testing program is approximately $300 per sample. 

Rcgenesis appreciates 1he opportunity to provide this infonnatioo. fur your project. Please :feel free to 
contact me with any questions or comments. 

Sincerely, 
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TETRA TECH NUS 
FIELD TASK MODIFICATION REQUEST FORM 

/:!J/2~ wtsf-~~q_ C10~? ,vzo~ Jl<,rl /~ 
Projectlfnstallation Name CTO & Project Number Task Mod. Number 

,SlPI/Jl. q_ 'YWaJN1~ G~ Nf. 6l4y_t.L- '1 
Modification To (e.g. ork P S1tc/Samplc Location 

Ot/2f2/()l 
Date 

Activity Description: aEjHU!. ~-&1-,.~ 

~=c~o;~~~~&t:L 'lb-IAI &;r !J-~40/Ic 

Ficld~ture) Date 
~N/41_ 

Approved Disposition: 

~ 

Pro~~ture) .2-.<. -0 l 
Date 

Distribution: 

Progrem/Project File - Other: 
Proje<:t!Task Order Manager-
Field Operations Leader-
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Rev. 0 
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ZE,BRA dmce '1/?r-i pr~ Crew Base 7.4.•''1/2~'~- Z# _____ ZEBRA Unit__::_ffi__!-/_·~....~;;; __ _ 

CLIENT/OFFICE l?Tfr.1c) /h H-/iJ!<t:-tV S~ · Client Project·# _____ _ 
PROJECT NAME t/A lltL /:.)(1£' fOJ[j(;,v llfV lJJ'E5T FL. 
PROJECT LOCATION fJOCA Ci.foJJl. /fL 1 ' 

Client PM: I?JCHAgb !!):::~rcq] RA 1,.,j . Client Site Contact: £/litL!f p{;:Jtu?t"'-Y~' 

PROJECT PRRSONNEL ON SITE: 
Name/Company Start Arrive Leave Finish TPH TH OT 

rhr.ntlu /?f), u. -~ IF'ti' -1 '"'17'c If 
El)J (L t.1 -J J.l!?r<.R'tsvrJ - Tf:Tiu.J /(:: r II 

1?1 ~k,_J\IiAf!N'O - 7t:f< PU-l 170° "7 30 c;-- {t) 

e1111D rr.~-1d ~,]{!' - 7 r fir?. Y-1 -, t7/J 7 ]0 <:. jD 

Descriotion of Work I detailed): 

( _ t'Yr>t.I11 __ ,;-7b-rl .'A if (/;))/£-1.,ir;[.(_ /-ifi·• (/ 11.~ .. i.J.£: .. ~diF R~/•',;A•L/J!~~ 7;; A·./~r- ..... ~ . 
I I I I 

r-.;:.,1/1 1.1 R: r ):}AJ"uf:l 0/( ,- /./.v?A' ''" -:h ;r;:__>\ 
\1 

Materials Used Qty./Units Additional Equipment On Site Qty,/Units 

Probe Tools Damaged/Lost: 

Number Number of Soil SoiiLB GW Wells Soil Sparge Mite. 
of Points Sample& MC Installed Gas Points 
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ZEBRA DAILY PROJECT REPORT Page_/ of _I 
Project Day & Date I; r{f\ 1·/'l- (l 1 

~Zf~~.Y/~/A?b,UU~Zf..3in!/~.Y/~/A?/Jn:i. 
ZEBRA Office r;,J'.'ef-1 Crew Base ff11'•i('A Zl# ZEBRA Unit.---l;!tl:";;_./:._''-i ---

CLIENT/OFFICE -(("T!zA J{c f.i - f.l;l< EJ..I 5.C · Client Project# _____ _ 
PROJECT NAME tltWfL ,4 if £rffT1oM 
PROJECTLOCATION~~~E~V~u~vfL·~~~~nwZ~----~~~-------~------
Client PM: fllt4t0'6 Re'j Client Site Contact: Eflltt.,Y /--IJ'iiCru "(orU 

PROJECT PERSONNEL ON SITE: 
Name/Company Start Arrive Leave Finish TPH TH OT 

lrlAiti v 7(A 1.( - 7irli<il rJ.-cH 
" v 

f:'tniLu llt~JCI't (";w,; _ 7Z"'"'"CI1 -rfc.H 
-.; 

Rtrk Vlf..Jt~IC· -· Z.e;3t<:.J4 '1 ..., 30 7 
.J 

RwRf'l (tJICt.. <;)rv - Ze/31'-Y-1 7 7]<:! 7 
Descriution of Work ( detailed): 

(' ~,-,JA'//,:--1"; / /I <:Jli'"r A/A./. '/" :l•.A- .&;i 1& 141 ;g' 11~-r:--,l;i """""! . .z· RC.. 
/ u I v 

Materials Used Qty./Units Additional Equipment On Site Otv./Units 

Probe Tools Dama~~:ed/Lost: 
Number Number of Soil SoiiLB GW Wells SoU Sparge Misc. 
of Points Samples MC InstaUed Gas Points 

Field Verification: 

ZEBRA' R t/-?i 
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ZEBRA DAILY PROJECT REPORT ProjectDay&Datep~~rl,>l o~ Ill"' 

~B../HJV~B~IZ?//fNV~.Z/fHJV~Y./~diJm 
ZEBRA Office lt:\rr,f?A Crew Base 7 fq 5 ZEBRA Unit_i?:._·.· •:._'7.:...._ __ 

CLIENT/OFFICE Te I f2J}.. T ..._ C.:,.l - R • K~ ,.,J ;; c Client Project# _____ _ 
PROJECT NAME , ).<C/ 1!/t;;.':> I N;\.v't; (~qQ Sf 1'\TI';) r-..1) 
PROJECT LOCATION Kt::V LJ~: S i r:·l 
Client PM: f·11 i\ Q.. \ '( O • .A '( Client Site Contact: G: r''l 1. v I-\ A.~:.><.":!_, 

PROJECT PERSONNEL ON SITE: 
Name/Company Start Arrive Leave Finish TPH TH OT 
\''A~R"Tv K.l\y I I~- '"TR.A ""T<:<- ~ 

Rv•<. 1/ I ·'-' ,\J'jJ,J,.:> 1 Z~P..e_{:;.. ~ ]u 7 <-'.J 7 J,} 

T:S.Qr:-., C) c .::-.Q_l....SC! <>J I -z...o.= GA..- (o, 3J 7oo 7.'th) 

Description of Work ( detailed): 
(lnrt'\ P L~-reD (_, (}r~C /tV J t:C:'T1 orJ..S. l2. B~ 

CCJ,>") PUS I C.:.:. 0 ·'-I ('(;1,-.JC.t<.<-:. "7 fc- C...<JIZI::? 'PJc.~i T ,Ll OU::' j 

Cor>·, Pc~.;::;··l.:e 0 -~ Ht<.,c. I·J'S~( "'"1"10r-l) l2 G&.> 

Materials Used Qty./Units Additional Equipment On Site Otv./Units 

Probe Tools Damae:ed/Lost: 
Number Number of Soil Soil LB GW Wellt Soil Sparge Misc. 

c..j oq_<-ofPointl Samplet MC Installed Gat Polnu 3Jwn 
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Project Day & Date Qll I· I 9- c I 

~Z/~/~Z/.¥K.IZ?/J,UQ~Z/~U~Zf.%RIZ?.b&!. 
Z# 751) ZEBRA Unit._....:.,_' -.:....1 __ _ 

CLIENT/OFFICE -r;;'ri?.t~ fi:r...N- tl!k~f,) ) c. Client Project# _____ _ 
PROJECT NAME 11/nVt"/ !(Ut' f1ji11 aru 

PROJECTLOC~TION~t~~~s~v~t~·i~,t~·sw~-~~~~----------------------------
Client PM: ffl.-tl( ,lf 11jo.1F;'ti::i >o1v Client Site Contact:. _________ _ 

PROJECT PERSONNEl ON SITE: 
Name!Company Start Arrive Leave Finish TPH TH OT 

EJ'11Lv 1-/,rm·~~.;;:~~.~- 1€?7"tv1 r; ( 14 
Mftl:>..:- ((,~ I -· r;.. rr.:.~ ·:-;: t ~ 

v J 

r<,ck' t;;·,[JJW"' -·· ·~' t::i'~IZ A ? 7'" 7 
t1JcJt•!) i'l'l ';fl. (!{)!J .. -~; ,_. c r ~~- 7 7 ·'{ --, 

Description of Work (detailed): 

r-:-r.:·<t4/'.; ;t~> l // 1-//c.:.' C". •'-''·' ' ·, /.:7I . ·" -;:_; /ti<ld:" j) •'".rf j, .... '\,,l~-
I r1 I [" 

I-?' hl-

Materials Used Qty .lli nits Additional Equipment On Site OtYJUnits 

Probe Tools Damaged/Lost: 
Number Number of SoU 
of Points Samples MC 

Field Verification: 

ZEBRA: IZ i/ 
(~-
--~ 
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ZEBRA DAILY PROJECT REPORT ProjectDay&DatePa~2/ 0~r_
1

_ 

~2/.Ki?If/~YJ~/Z?/i,UI/~2/.Ki?IV~Z'./TR)z?/im 
Z# 35il ZEBRA Unit ~i1 p:l. }L!<: 

CLIENT/OFFICE "Tt'lr.' :>-.. I" <:.1-{ · 'S C Client Project## "';')W"'1LI ''\ 
PROJECTNAME l~.;:'/ \<'lEST f\1/\\/cl •"\!:? ..0,1'P-.""Ijy0 
PROJECT LOCATION 1-Zt:. v vI~::;' f" l 
Client PM: Er•,\ i <.. \' i ~ !\ i?J? \ sor·..l Client Site Contact: 12 '''·' <-'i r-1 F>.QQJ :,o~ 

PROJECT PERSONNEL ON SITE: 
Name/Company Start Arrive Leave Finish TPH TH or 
Er·vtll '/ HC\02\."r..:r-1 I ·nn,?.r~ -r~...::.H 

K\U·( \fir-llrJb 1
1 ""Z. E 9,i~A. 

Rr2.J:,o u~o...:...~o..J 1 z .. ~.BQr., 

Descriotion of Work ( detailed): 
Ctv'I"\Pt.-=ff() !5 1·-\Qc i !'J.:SE.:: .. < I, 1 "IS 

f:£.~3"..0 
•-~ C\\1 R~-;::--.;·9c..~. t'l... I 2 l\J'"r!< ?~'"'TRJ\Sf) tl(i"" 5 ~'.0011"1-Jr-lr.'~ \. .. 

\_ \<.f"\TI<"""~r-!', ( ,_J A .Jr. iJ 
' 

Materials Used Qty./Units Additional Equinment On Site QtyJUnits 

Probe Tools Damazed/Lost: 

Number Number of Soil SoULB GW Wells son Sparge Mbe. -
of Points Samples MC Installed Gas Points 5 kt r-iJ~:\'-

15 i-\Q.C... 

Field Verifi~atiq~l / . 
!j/( v·, /-----

ZEBRA: ,I··.·-~ 
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ZEBRA Unit ~± n To.,_,.JC.K 

CLIENT/OFFICE TE-ti:.Z.C.. TC.Ct\ ) $ L Client Project# _____ _ 
PROJECT NAME f"l AVG L 1-\ 1(<. 1·:,~ fA I\ 0~ 
PROJECT LOCATION )SeY WEST 
Client PM: t:; M \ L:."'{ ---:1-\=\~t::..=Ri-.P:;:;-.-\ ..!o!:S:::::.Q.::.,_.::::J '-L..---C-Ii:-en_t_S-ite_C_o_n-ta_ct_:---::E.::-:Mc-:::-:"IU.,.,...----:--"I-1..-. ,"'""'\....,.,zo.....,2:..-\-S-. 0'"'---.-1-

PROJECT PERSONNEL ON SITE: 

NameJCompany Start Arrive Leave Finish TPH TH OT 

S-ri\'~..-..../ \~ r.>~e.G?.. ~.:s·:r-l I i~'TllA \\='<.'1 

p. i (j..( V!NJ!\Jio I 7cBR.A 1 n1'1 "1 {lfYI 

B~C\D a . .o..a_s;)r-...) I "2. Ee, Q..A. -, f>.IY\ ., ~ 

Description of Work (detailed): 

Cnr'r'\PI E iF·D 2.C. \-\f-<.C I r.J 3E" CT\Q'.J -s, 12.. 'FT ( r.:)(., ) 

MateriaJs Used Qty./Units AdditionaJ Equipment On Site OtvJUnits 

Probe Tools Damaeed/Lost: 

Number Number of Soil Soil LB GW Wells Soil Sparge Mlle. 
of Points Samples MC I mailed Gas Points {:C. HR..c 

AIK-01-0038 C-6 CTO 0007 



Rev.O 
02/09/01 

ZEBRA Office ,0\ D," 1 Crew Base /' V 9 ':· ZEBRA Unit. _ __;_/...::7 __ _ 

CLIENT/OFFICE·/G:;_v:l --rc-;fl- J.-lri'<i..J'/ 
PROJECT NAME tJe olt L f,.Ju:> <""#(;:;, 

PROJECTLOCATION~/~y~-~,/~{r~\l~f~)~-~--+~~'~~----~---------------------------

Client Project# _____ _ 

Ciient PM: [IIi It. J ;./v. fj r; t's: )/U ~ Client Site Contact:, ___________ _ 

PROJECT PERSONNEL ON SITE: 
Name/Company Start Arrive Leave Finish TPH TH OT 

Description of Work (detailed): 

I 

Materials Used Otv./Units Additional Eauioment On Site Otv./Units 

Probe Tools Damaged/Lost: 
Number Number of Soil SoiiLB GW Wells Soil Sparge Misc. 
of Points Samples MC Installed Gu Points 

Field Verification: 
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