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Table 2-1. IRZ Site Remediation Project Cost Elements

COST ELEMENT

COMMENTS

Costs incurred before treatment

Engineering design

See text.

Work Plan preparation

Also include submittal and editing required for regulatory acceptance, permit
preparation. Include costs for bid solicitation for subcontractors.

Mobilization and preparatory
work

Includes mobilization for injection well installation and system construction.
May also include installation of additional monitoring wells if the preexisting
network is inadequate.

Well installation

Surface and subsurface structures at the facility may interfere with well
design and placement. Proper planning and design can minimize these
costs.

Treatment costs

Field supervision

Oversight of subcontractors for drilling, laboratory analyses, etc.

Injection system

Manual batch loading of substrate into the injection well array can be
performed using relatively low cost injection systems that may be truck or
trailer mounted. If a permanent injection set-up is required, additional
capital costs will be incurred, including a system enclosure, permanent
mixing tank/equipment, automated injection pumps and valving, and
controls. Additional costs for this type of system may include below-grade
piping to transfer the solution from the enclosure to the wells and provision
of utilities (water and electric). However, a portion of the costs associated
with the more permanent installation will be offset by the lower labor and
field expense costs associated with the manual batch injections.

Substrate (food grade

These costs are relatively low on a per pound basis but can become
substantial if a site requires high doses due to high flow or electron

carbohydrate) acceptor load.
Automated loading of substrate into the injection well array will require
Labor, O&M more control equipment, but will reduce operations and maintenance

costs.

Sampling and sample analysis

Labor required to collect groundwater samples from the treatment area, as
well as costs for shipping, analysis and data interpretation should be
included.

Utility costs

The main requirement should be a readily available source of potable
water, preferably with a large flow rate. Fuel for vehicles and electrical
power or gasoline for pumps is also likely to be required but in small
quantity.

Other costs

These include disposal of drill cuttings and purge water. During application
of IRZ, process waste is limited to disposal of contaminated groundwater
generated during well purging.

Interim reporting

Technical performance and financial interim reports are normally required.

After treatment costs

Final reporting

Reports documenting system performance must be prepared for site
closure.

Demobilization (equipment,
material, and personnel.

Must include labor and subcontractor costs required to remove any
equipment or surface facilities associated with the demonstrations. It must
be assessed if injection and monitoring wells need to be
removed/abandoned. Some site restoration can typically be anticipated.




Table 6-1. Summary of Corn Syrup Injection Events and Progress Monitoring round Dates

Date and Activity

Description

June 4, 2003

Baseline Sampling Event
&1% Injection Event

210 gallons of reagent injected into IRWMW-1. The recipe was: 190
gallons water, 20 gallons corn syrup, 0.7 pounds bromide.

June 6, 2003

Progress Monitoring Round 1

June 122003

Progress Monitoring Round 2

June 18, 2003

Progress Monitoring &
Injection Event

Progress Monitoring Round 3 and 210 gallons of reagent injected into
each IRZMW-1 and IW-1. The recipe used was the same as the previous
injection (June 4) for each well.

June 20, 2003

Progress Monitoring Round 4

June 23, 2003

Progress Monitoring Round 5

June 25, 2003

Progress Monitoring Round 6

June 30, 2003

Progress Monitoring Round 7

July 3, 2003

Progress Monitoring Round 8

July 9, 2003

Progress Monitoring &
Injection Event

Progress Monitoring Round 9 and 400 gallons reagent injected into each
IRZMW-1 and IW-1. The recipe for each well was: 380 gallons water, 20
gallons corn syrup, 0.7 pounds bromide.

July 16, 2003 Progress Monitoring Round 10
July 23, 2003 Progress Monitoring Round 11
July 31, 2003 Progress Monitoring Round 12

August 15, 2003
Injection Event

400 gallons reagent injected into each IRZMW-1 and IW-1. The recipe for
each well was: 380 gallons water, 20 gallons corn syrup, 1.4 pounds
bromide.

August 22, 2003

Progress Monitoring Round 13

August 25, 2003

Progress Monitoring Round 14

September 4, 2003

Progress Monitoring Round 15 and Final Sampling Round
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Table 7-1. Quality Control Acceptance Criteria

Analyte/Method QC Parameter Accuracy Precision
(%R) (RPD)
Volatile Organic Surrogates:
Compounds
1,2-Dichloroethane-d4 70-129 -
(Method 8260) (lab limits*) (70-121) _
Toluene-d8 73-129 -
(lab limits) (75-121) .
4-Bromofluorobenzene (BFB) 70-129 -
(lab limits) (79-124) .
Dibromofluoromethane — -
(lab limits) (75-123) .
Internal Standards:
Chlorobenzene - -
(lab limits) (50-200) -
1,2-Dichlorobenzene-d4 - -
(lab limits) (50-200) -
Fluorobenzene - -
(lab limits) (50-200) -
Laboratory Control Sample
(LCS)/LCS Duplicate (LCSD)
Benzene 65-121 28
(lab limits) (65-134) -
Chlorobenzene 65-134 35
(lab limits) (69-128) .
1,1-Dichloroethene 65-127 31
(lab limits) (65-134) .
Toluene 65-134 35
(lab limits) (65-132) .
Trichloroethene 65-125 30
(lab limits) (65-124) .
Perchlorate Perchlorate Standard 75-125 <20
(LCS/LCSD)
(Method 314) (lab limits) (80-120) (20)
Metals Elemental Standard 75-125 20
(LCS/LCSD)
(lab limits) (80-120) (20)




Analyte/Method QC Parameter Accuracy Precision
(%R) (RPD)

(Method 6010B/7470A)

Formaldehyde LCS/LCSD - -
(Method 8315A) (lab Limits) (60-140) (30)
Alcohols LCS/LCSD - -
(Method 8015B) (lab limits) (65-135) (30)
Methane LCS/LCSD - -
(Method RSK175) (lab limits) (65-106) (30)




Table 7-2a. Summary of Demonstration Data, Perchlorate and General Water Quality Indicators

GENERAL TER QUALITY [DEGRADATION PRODUCT
[ e T I e oo | o camen | somide | 5 T | icsones o 1)
Demand (80D) 000, Phosphorus | 7ol
Unis uglC Dog © s V| umhosiem | mg 0L | mooiL g gL gL gL g
Event [ Well Location| Well Type EPA Mothod 3140 Field Test | Field Tesi| Field Test| Field Test 4051 4104 4151 3201 3652 160.1 3000
Dale
= W1 Monitoring 6/412003 3,390 2092 705 | 1689 | 426 350 1850 099 <i 2760 39
232 [CRewwi injection 2/21/2003 5,270 2058 722 | 821 462 150 219 24 <048 015 345 289
252 [TRewwz Monitoring 212112003 9,340 2118 724 | 1482 | 458 (K2 219 21 <048 0.21 363 307
38 IRZMW3| Monitoring 2/21/2003 3,640 20,66 736 | 132 501 6.9 94J 2.0 <0.48 0.076 J 372 36.2
z MW-7 Monitoring 212112003 4590 2021 724 | 556 449 34 947 23 <048 <01 325 292
= W1 Monitoring 67612003 2026 703 | 1937 | 467
42 IRZMW1 Monitoring 6/612003 2035 65 | 917 496
58 IRZVWZ Monitoring 6/6/2003 2077 749 | 2109 | 467
£5 IRZMW3 Monitoring 6/6/2003 2028 713 | 2167 | 487
= MW-7 Monitoring 6/6/2003 20.26 726 | 237 489
< W1 Monitoring 6/12/2003 2052 696 | 2122 | 467
82 IRZMW1 Monitoring 6/12/2003 2094 652 | 494 486 87
58 IRZMWZ Monitoring 6/12/2003 218 73 | 1877 | 462
£5 IRZMW3 Monitoring 6/1212003 2132 708 | 1727 | 475
= W=7 Monitoring 6/12/2003 2069 732 | 2467 | 488
© 5 W1 Tnjection 6/18/2003 209 705 | 2387 | 469
2 °’§ IRZMW1 injection /18/2003 3,750 ) 6. 179 48
58 ¢ IRZMWZ fonitoring /1812003 9 7 2301 46
£52 IRZMW3 jonitoring /1812003 1 7. 2037 | ar:
=5 MW-7 fonitoring 1812003 3 7. 2248 |48
< W1 Monitoring 6/2012003 217 658 | 474 496
82 IRZMW1 jonitoring 6/2012003 678 | 2523 | 489
58 IRZMWZ lonitoring 6/20/2003 7.08_| 221 464
£5 IRZMW3 jonitoring 6/20/2003 715 | 223 477
= MW-7 fonftoring 6/20/2003 733_| 198 792
© W1 Monitoring 6/2312003 2099 647 | 416 793
82 IRZMW1 jonitoring 6/23/2003 61 650 | 427 497
58 IRZMWZ fonitoring 6/23/2003 75 718 | 2686 | 465
£5 IRZMW3 jonitoring 6/23/2003 54 718 | 2806 | 478
= W-7 jonitoring 6/23/2003 57 7.38_| 2200 488
© W1 Monitoring 6/25/2003 802 2127 649 | 137.0 | 478
82 IRZMW1 Monitoring 6/25/2003 1030 221 381 | 2790 | 103
58 IRZMWZ Monitoring 6/25/2003 219 747 | 2014 468
£5 IRZMW3 Monitoring 6/25/2003 4000 214 715 | 2846 | 477
= MW-7 Monitoring 6/25/2003 206 731 | 2113 | 488
~ o W1 Monitoring 6/30/2003 1910 22 65 | 895 268 27 =
g2 B IRZMWT Monitoring 6/30/2003 3260 2354 435 | 2037 540 536 <1
58§ IRZMWZ Monitoring 6/30/2003 1810 2184 701 | 1319 | 462 35 <1
£5c IRZMW3 Monitoring 6/30/2003 3390 23.01 704 | 1378 | 476 26 <1
=5 MW-7 Monitoring 6/30/2003 4090 2225 708 | 2168 | 486 21 =7
© W1 Monitoring 77312003 22.17 673 | 1518 | 413
22 IRZMW1 jonitoring 7/3/2003) 2324 474 | 1821 507
EH IRZMWZ lonitoring 71312003 217 743 | 2114 | 467
£5 IRZMW3 jonitoring 71312003 24.05 719 | 1073 | 477
= MW7 fonitoring 77312003 2275 728 | 1997 | 489
> W1 Tnjection 71912003 2211 7 330 770
225 IRZMW1 Injection 77912003 2357 506 | 1274 507
58 % IRZMWZ Monitoring 71912003 2133 727 | 1304 | ant
£§% IRZMW3 Monitoring 71912003 223 72 | 193 261
= MW-7 Monitoring 71912003 21564 732 | 1309 | 491
S W1 Monitoring 71612003 1,020 218 69 | 768 208
22 IRZMW1 Monitoring 7/16/2003
EH IRZMWZ Monitoring 711612003 1,850 2522 731 | 1918 | 415
£% IRZVW3 Monitoring 771612003 3,650 23.36 73 | 709 421
= W=7 Monitoring 71612003 229 73 | 1569 | 429
= W1 Monitoring 712312003 <@ 24.68 639 | 2783 | 620 79
%o IRZMWT Monitoring 712312003 4,070 26.75 6.27 | 466 473 204
EH IRZMWZ Monitoring 712312003
£% TRZVW3 Monitoring 712312003 3810 2363 722 | 736 468 24
= MW-7 Monitoring 712312003 3,060 22.26 738 | 552 763 47
Bl W1 Monitoring 773112003
8o IRZMW T Monitoring 7/31/2003
Y IRZMWZ Monitoring 7/31/2003 209 645 | 1727 | 474
£% IRZMW3 Monitoring 773112003 23.93 709 | 1104 | 493
= MW-7 Monitoring 773112003 23.36 725 | 1104 490
" W1 Redevelop 8/1312003
_S. IRZMW1 Redevelop 8/13/2003
g 2 é IRZMWZ Redevelop 8/13/2003
3 IRZMW3
“‘ MW7
W1 Tnjection 8/15/2003
sz IRZMWT Injection 8/15/2003
g e IRZMW2
e IRZMW3
MW-7
© W Monitoring 8/2212003 667 | 688
g 2 IRZMW1 Monitoring 812212003
EH IRZMW2 Monitoring 8/2212003 701 | 954
£% IRZMW3 Monitoring 8/2212003
= MW7 Monitoring 812212003
T W1 fonitoring 8/25/2003 2463 661 | 284 267
2o IRZMW T jonitoring 8/25/2003
£ IRZMWZ fonitoring 8/25/2003 26.09 701 | 899 234
£Z IRZVW3 fonitoring 8/25/2003 2262 699 | 832 527
= MW-7 Monitoring 8/25/2003 26.06 725 | 986 490
55 W1 Monitoring 91412003 649 2171 677 | 637 502 7o) <20 = 083) | 0.047) 265 239
ﬁ g% IRZMW1 Monitoring /412003 23810 229 6.82 | 149.7 556 24 <2 <1 0.67J 0.13 313 27.
558§ IRZMWZ Monitoring /412003 850 2525 695 | 2048 535 2 <2 <1 <1 0,081 297 25
24 IRZMW3 Monitoring /412003 3,640 2343 702 | 1313 609 <2 <2 <1 0570 | 0053 348 29
R MW7 Monitoring /412003 2,050 2316 719 | 2133 547 <2 <2 <1 <1 <01 295 29




Table 7-2b. Summary of Demonstration Data, Electron Acceptors, their Metabolic Products and Alcohols
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Table 7-2¢c. Summary of Demonstration Data, Volatile Organic Compounds

VOoCs
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£ T [(Rzvwa [ Montorng| 825/2003
S [WW7 | Moniorng| 8/25/2003
© 9 [_IWi_|WMonitoring | _6/4/2003 77 = = = = = = 5 = = = = = = = 5 =
% 25 [TRZWT [ ontorng | 572003 % E g E E E E <100 E E = < = E E T =
EH § IRZMW2 | Monitoring| _9/412003 3] < < < < < < 2100 < < < = G =z =z 5 G
& £ 4 [(RzMW [ onitoring | 97272003 ] = = = = < = <100 < = < 09) < = = 3 <
S & [ MW7 [ Monitoring| 9/4/2003 50 < < < < < < <100 < < < < < < < 5 <




Table 7-2d. Summary of Demonstration Data, Volatile Organic Compounds (cont.)

VOCs
2choro- | ciore- [ MZ2EOM3N 1 2 0iromo- | Dibromo- | 1.20ichioro- | 13ichioro- | 1.4Dichioro- [ 2| 1 picmorc- | 120ichior- | 1:1:Dichore- TRANS-12- | 1 20tchtoro- | 1.3Dihioro- | 220tehioro- | 1.-Dihiore-
hene | tolone [ “%% | cirane @08 metnane | bensene | bensane | bemaane | 4 | Uotrane | etrane | ethn wonire” | propane | porpane | ~propane | - propene
T [y [T [Ty oL [T [T [ [Ty [T [Ty oL o o [T [ Tor [T oL
Bvont | el | wantype | STAMNS Hapo0p | aasos | soeom | sao | e2c0n | s2e08 | szeom | saeos | e2c0n | eoeon | oo | scco | ezs0s | czeon | s2e0m | sccom | cas0s | szeom
Date
< W onitoring | 6/412008 < = < < < < < < < < < 29 < < < < < <
2 £ 3 B[ RZMW1 | injection | 2121/2003 < < < < < < < < < < < EH < < < < < <
8 &5 | RZvw2 | Monioing| _2/21/2003 < E < < < < < < < < g < B < < < < <
18 o 3 §[ IRZMW3 | Monitoring | 2/21/2003 < < < < < < < < < < < B < < < < < <
= MW-7_| Monitoring | _2/21/2003 < < E E = B = < < < < i < < B < <
- W fonitoring | __6/6/2003
2 g IRZMW1_| Monitoring | _ 6/6/2003.
55 [[RzMwa [ Wonioring | 6/6r2003
& 5 [ORzMwa [WMonitoring| _6/6/2003
2 [TWwWT [ Monitorng| 6672003
~ W fonitoring | _6/12/2003
¢ 2 [[RZMW1 | Monitoring | 61212003
55 [Rzmwa [ Wonioring | 6rr2i2008
& 5 [ORzmMw3 [Wonitoring] 6112/2003
S [TWWT | Monitoring| 671272003
© £ | Wi | njection | 6r1e/2008
g 5 [(RZMW [ Tnjection /1812003
% & & [RZMW2 | Wonitoring [ 6/16/2003
& 5o [RzMW3 [ Monitoring| 61812003
2 § [“Ww7 [Wontoring] 6/18/2003
< W1 __| Monitoring | __6/2072003
$ 2[Rzt [vontorng | 62072005
55 [Rzmwa [ Wonioring| 672012008
& 5 [(RzMwW3 [WMonitoring| 62012003
= MW-7 | Monitoring | _6/20/2003
© W1 onitoring | _6/2372003
§ 2 [RzMW1 | Monitoring | 61232003
55 [Rzmwa [ Monioring | 672512008
& 5 [(RzMW3 [WMonitoring| 62312003
= MW-7 fonftoring | 6/23/2003
© W1 fonitoring | _6/25/2003
$ 2 [(Rzmwi | Monitoing| 612512003
58 [RzMwa [ Monitoring | 672572008
& 5 [(RzMW3 [WMonitoring| 6/25/2003
= WIW-7 fonftoring | 6/25/2003
~ @ |__W1__|Monitoring| 613072003 <5 <5 <5 <5 <5 5 <5 <5 <5 <5 <5 17 <5 <5 <5 <5 5 =5
H 2 g [(Rzmwi wionioring [ 675072003 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 2J <25 <25 <25 <25 25 <25
58 § [RZMW2 | Monttoring| 613072005 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 17 <5 <5 <5 <5 <5 <5
& § o [RZMW3 [ Wonitoring| _6/3072003 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 37 <5 <5 <5 <5 <5 <5
S § [ MW7 [ Monitoring| _6/3072003 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 37 <5 <5 <5 <5 <5 <5
© TW1__| Wonitoring| 77372003
%2 [TRowii [vontorng| 712003
§5  [Rzmwz [Montoring | 7732005
& 5 [(RzMW3 [Monioring| 77372003
S [TWW7_[Wonitoring| 77372008
> W1__| njection | 77072003
2§ [(RzMWT [ njection | 7072003
55 5 [(Rzwwa [Wontoing| 77972005
£ 5 € [RzMW3 [ Monioring | 7/9/2003
= MW-7_| Monftoring | _ 77972003
S W fonitoring | 7162003
%o [Rewi [Wontomg| 7rie200s
%5 [(ReMWz [Monitoring| 71612003
£ [RzMW3 | Wonitoring| 771672003
S [ WW-7_[Wonitoring| _7/16/2003
= TW1__| Monitoring | 7/23/2003 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 5 5 <5 5 5 5 5 <5
%5 [Rewwi [Wontomg| 722008 | <5 < = < 5 = < < < = = = = = < = < e
55 [JRzvw2 [Wontorng| 72372008
£ [R2MW3 | Wonitoring| 772372003 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 3J <5 <5 <5 <5 <5 <5
S [ WW-7_[Monitoring| _7/23/2003 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 27 <5 <5 <5 <5 <5 <5
E] W lonitoring | 773172003
%o [TRzwWT [Montomng | 71200
95 [(Rzuwa [monioing | 7/31/2003
&% [RzMW3 | Wonitoring| 773172003
S [ WW7_[Wonitoring| _7/31/2003
N W1__| Redevelop| _8/13/2003
_ S _ [(RZMW1 [Redevelop| _8/13/2003
S § [Rzmw2 [Redevelop [ 8/13/2003
3 IRZMW
« MW7
W1_| njection | _8/15/2003
§ = [JRZMW1 [ injection | _@15/2003
58 [Rzuwz
24 R
= TRZMW3
[ w7
@ [z onitoring | /2272003
8 2 [ IRzMW1 [ Monitoring | 8/22/2003
55 [RzMwa [ Monioring | e/2212003
&% [RzMW3 | Wonitoring| 87222003
S [T MW7 Monitoring | _8/2272003
E W1_| Wonitoring | 81252003
%> [RzMW1 | Montoring| 672672003
55 [(RzMwa [ WMonioring | e/2512008
& T [RzMW3 | Wonitoring| 8252003
S [ MW7 Monitoring | _8/2572003
[ fonitoring | _ 97472003 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
2 g?é [ IRZMW1 | Monitoring /412003 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 30 <5 <5 <5 <5 <5 <5
55 5 [RzZMW2 [ Montoring | 07272003 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
£ 55 [1RzMW [ Wontoring | 9/472003 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 27 <5 <5 <5 <5 <5 <5
= & [ MW7 | Wonitoring| 97472003 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5




Table 7-2e. Summary of Demonstration Data, Volatile Organic Compounds (cont.)

VOCs
Ciss | TRANSAS- dwetnyi2- 12 | a2z
Hexachioro- | 1sopropyl- | Pisopropyl- | Methyiene Npropyl- Tetrachioro- 1.23-Trichioro{ 1.2.4-Trchlor
oichoro- | Dicoro | Emypenzena *reciiore” f heprepyt | Pioomronst | Holne | ponanone (en | napmatne | (V7PN | siyrene | Tetracoro | Toracioro | TeUeer | roane |12 Trenere 12 rene
propene | propene [y ethane
VIS [T [T [T [T [T TS T T [T [T [T [T [T gt gt [T T [T
Event o | wentype | EPAMOMOI | gpe0n | maeon | sosom | ezeos | eceos | cosom | eocos | sceos | sosos | eoc0s | aceos | sosom | e2c0m | eceon | Gosom | e2e08 | eceos | cesos
Location umber
Dato
= TW1__| Monitoring | _6/412003 = = = = = = = = < < < < = = 33 [EX] < <
2 £ 5 E[RZMWT | Injection | 2/2172003 < < < < < < 077 < < < < < < < 21 <5 < <
[2 =5 B[ IRZMW2 [ Monitoring| 22112003 < < < < < < <5 < < < < < < < <5 08J < <
1B 5 3 $[IRZMW3 | Monitoring | 2/21/2003 < < < < < < <5 < < < < < < = 14 5 < <
z MW-7_| Monitoring | 212172003 < < < < < < 087 < < B B < E = 25 5 B B
= TW1__| Monitoring | _6/612003
% 2 [RZMW1 | Monitoring | /612003
55 [Rzmwa [Wontorng| 652005
£ 5 [RzMWs |Monitoring | _6/6/2003
= WW-7__| Monitoring | _6/6/2003.
~ W1 _| Monitoring | _6/12/2008
% 2 [RzMW1 | Monitoring | 6/1212003
©S [[RzWw2 | Monitoring | 6/12/2003
£ 5 [RzmW3 |Monitoring| 6/12/2003
2 [WW [ Monforing | 671212003
@ & |_Wi_| injection | 61672005
9 25 [IRZMWT | Injection | 6/18/12003
223 i
&5 & [1RzMW2 | Monitoring | 6/18/2003
gec
& 5 [[1R2MWs [ Wonioring | 6/18/2003
=5 W-7_| Monitoring | _6/18/2003
< TW1__| Monitoring | _6/20/2003
% 2 [RZMWi | Monitoring| 612012003
55 [(Rzwa [Wontorng| 6202003
£ 5 [(RzvW3 [ Wonitoring | _6/2072003
= MW-7__| Monitoring | 6/20/2003
r Wi onitoring | 6/23/2003
% 2 [RzMW1 | Monitoring | 6/23/2003
58 [(Rzmwaz [ Vonitoring | 672372003
&£ 5 [(Rzmw3 |Monitoring| 6/23/2003
2 [Ww [ Monftoring | 6/23/2003
© W fonitoring | 6/25/2003
% 2 [[Rewwi [ Wontomng | 62512003
55 [Rzvw2 [ Montorng] 672572008
£ 5 [RzMW3 | Monitoring| 6/2572003
= W-7 fonitoring | 6/25/2003
'~ @ |__WI__| Monitoring| 6/30/2003 <5 <5 <5 <5 <5 <5 057 <50 <10 <5 <5 <5 <5 <5 04J <5 <5 <5
% 26 [IRZMW1 | Monitoring | 6/30/2003_|| <25 <25 <25 <25 <25 <25 7J <250 <50 <25 <25 <25 <25 <25 <25 <25 <25 <25
&5 § [(Rzvwz [Montorng | 6/60/2003 <5 <5 <5 <5 <5 <5 047 <50 <10 <5 <5 <5 <5 <5 <5 <5 <5 <5
£ § o [(RzMW3 | Wonitoring | 6/30/2003 <5 <5 <5 <5 <5 <5 <5 <50 <10 <5 <5 <5 <5 <5 7 <5 <5 <5
= & [ MW-7_|Wonitoring | _6/30/2003 <5 <5 <5 <5 <5 <5 5 <50 <10 <5 <5 5 5 <5 7 <5 <5 <5
© TW1__| Monitoring | 77312003
4 2 [TRzMWi [Monioring| 71372003
28  [(RzMwz [ Vonitoring | 77572003
£ 5 [(RzMW3 |Monitoring| 77312003
= MW-7__| Monitoring | _ 7/3/2003
) TW1__| Injection | 7/912003
% 2 5 [TRzwWi | njecton | _7/e2003
£ 8§ [Rzwwa [Wontorng| 75972005
£ § € [(RzMW3 | Monitoring| 7/9/2003
= MW-7_| Monitoring | 7/9/2003
] TW1__| Monitoring | 771672003
% o [RZMW1 | Monitoring| 7/16/2003
5§  [(RzMW2 [Wontoring | 7716/2003
&£ % [RzMWs |Monitoring| 771612003
= MW-7__| Monitoring | _7/16/2003
= W onitoring | 712312003 <5 <5 <5 <5 <5 <5 073 <50 <10 <5 <5 5 5 5 <5 <5 <5 <5
# o [(RzMW1 | Monitoring| 77232003 <5 <5 <5 <5 <5 <5 [X] 27 <10 <5 <5 <5 <5 <5 <5 <5 <5 <5
55 [RzMw2 [ Wonitoring | 772572003
£ % [RZMW3 [ Monitoring | 7/23/2003 <5 <5 <5 <5 <5 <5 047 <50 <10 <5 <5 <5 <5 <5 3 2J <5 <5
E WMW-7_| Monitoring | _7/23/2003 <5 <5 <5 <5 <5 <5 0.4J <50 <70 <5 <5 <5 <5 <5 5 05) <5 <5
E] w1 fonitoring 72003
# o [JRZMW1 | Wonitoring /2003
55 [(RzMwz [ Wonitoring 12003
£% [(RzZMWs [ Monitoring 12003
H MW-7_| Monitorin 12003
N TW1__| Redevelop| 8/13/2003
_ § . [(RzwWi [Redevelop| 81372003
S § 5 [IRzuwa [Redeveiop| 972003
3 E [Reww.
« MW7
TW1__| Injection | 8/15/2003
§ = [RZMW1 | injection | 811512003
58 [RzMW:
=y IRZMW3
MW7
© w1 fonitoring | 812272003
# o [RZMW1 | Monitoring | 6/22/2003
55 [(RzMwaz | Wonioring | 672212003
&% [(Rzmws [ Wonitoring| 872212003
H MW-7_| Monitoring | _8/2212003
T w1 onitoring | 8/25/2003
% 2 [IRzMW1 | Monitoring | 8/25/2003
§5 [(RzMwz [Wonioring | e/25/2003
£ 7% [IRZMW3 [ Monitoring | 872512003
H MW-7_| Monitoring | _8/25/2003
© 2w fonitoring | 67412003 < < = = < < <5 < =7 = = = = = T E = =
% oS [TRZMWT [ Montomng | _wzom || < < = = < < s = < < < = = 5 a7 & = =
55 § [IRZMW2 | Monitoring | _9/2/2003 < < < < < < <5 < <1 < < < < < 17 < < <
£ 55 [RZMW3 | Monitoring | /472003 < < < = < < 07 < <1 < < = = < 10 < E <
=& [ mw7 lonitoring 412003 <! < < < < < 5 < <1 < < < = < 47 0.8J < <




Table 7-2f. Summary of Demonstration Data, Volatile Organic Compounds (cont.)

VOCs
4 . . . Trichloro- i 1,24- 1,35
gz T | T (125 i | o (v e | e | 10107
Units: ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Well EPA Method
Event " Well Type - 82608 82608 82608 82608 82608 82608 82608 82608 82608 82608 82608
Location Number:
Date
c W1 Monitoring 6/4/2003 <5 <5 4J <5 <5 <5 <5 <5 <5 <10 <20
2 % 2 S| IRzMW1 [ Injection | 2/21/2003 <5 <5 13 <5 <5 <5 <5 <5 <5 <10
'Tg 2% 8{_IRZMW2 | Monitoring | 2/21/2003 <5 <5 14 <5 <5 <5 <5 <5 <5 <10
B o 3 &[ IRzZMW3 | Monitoring | 2/21/2003 <5 <5 10 <5 <5 <5 <5 <5 <5 <10
z MW-7 Monitoring [  2/21/2003 <5 <5 10 <5 <5 <5 <5 <5 <5 <10
- W1 Monitoring 6/6/2003
Q g’ IRZMW1_[ Monitoring | 6/6/2003
55 IRZMW2 | Monitoring | 6/6/2003
x5 IRZMWS3 | Monitoring |  6/6/2003
= MW-7 Monitoring 6/6/2003
o~ W1 Monitoring [ 6/12/2003
§ g’ IRZMW1_[ Monitoring | 6/12/2003
‘g, S IRZMW2 | Monitoring [ 6/12/2003
s IRZMW3_| Monitoring [ 6/12/2003
= MW-7 Monitoring |  6/12/2003
® 5 W1 Injection 6/18/2003
§ g § IRZMW1 [ Injection | 6/18/2003
5 S © [ IRZMW2 [Monitoring| 6/18/2003
& 5 = [ IRZMW3 [ Monitoring [ 6/18/2003
= MW-7 Monitoring |  6/18/2003
< IW1 Monitoring |  6/20/2003
g 2 [ IRZMW1 [ Monitoring| 6/20/2003
‘g, S IRZMW2 | Monitoring [  6/20/2003
£5 IRZMW3_| Monitoring [ 6/20/2003
= MW-7 Monitoring |  6/20/2003
[t} W1 Monitoring |  6/23/2003
§ 2 [ IRZMW1 [ Monitoring| 6/23/2003
‘8-, S IRZMW2 | Monitoring [  6/23/2003
£S5 IRZMW3_| Monitoring [ 6/23/2003
= MW-7 | Monitoring | 6/23/2003
© IW1 Monitoring |  6/25/2003
# 2 [ IRZMW1 | Monitoring | 6/25/2003
5 S IRZMW2 [ Monitoring [ 6/25/2003
£5 IRZMW3_| Monitoring [ 6/25/2003
= MW-7 | Monitoring | 6/25/2003
~ 2 1W1 Monitoring |  6/30/2003 <5 <5 2J <5 <5 <5 <5 <5 <5 <10
u&) g’ —é IRZMW1 | Monitoring |  6/30/2003 <25 <25 3J <25 <25 <25 <25 <25 <25 <50
=] S § [IRZMW2 [ Monitoring| 6/30/2003 <5 <5 1J <5 <5 <5 <5 <5 <5 <10
& § o [ IRZMW3 | Monitoring | 6/30/2003 <5 <5 5 <5 <5 <5 <5 <5 <5 <10
=5 MW-7 | Monitoring |  6/30/2003 <5 <5 8 <5 <5 <5 <5 <5 <5 <10
© 1W1 Monitoring 7/3/2003
3 2 [ IRZMW1 | Monitoring| 7/3/2003
<] S IRZMW2 [ Monitoring | 7/3/2003
&5 IRZMW3_[ Monitoring | 7/3/2003
= Mw-7 Monitoring 7/3/2003
o W1 Injection 7/9/2003
2 g & [ IRZMW1 | Injection | 7/9/2003
=] S [ IRZMW2 [ Monitoring | 7/9/2003
& 5 £ | IRZMW3 | Monitoring |~ 7/9/2003
= Mw-7 Monitoring 7/9/2003
=] W1 Monitoring |  7/16/2003
g @ [ IRZMW1 [ Monitoring | 7/16/2003
5 5 IRZMW2 | Monitoring [ 7/16/2003
f5 IRZMW3_| Monitoring [ 7/16/2003
= MW-7 | Monitoring | 7/16/2003
s W1 Monitoring |  7/23/2003 <5 <5 0.5J <5 <5 <5 <5 <5 <5 <10 NA
§ @ [ IRZMW1 [ Monitoring | 7/23/2003 <5 <5 0.4J <5 <5 <5 <5 <5 <5 <10 NA
5% IRZMW2 | Monitoring [ 7/23/2003
f5 IRZMW3 [ Monitoring [ 7/23/2003 <5 <5 4J <5 <5 <5 <5 <5 0.5J 1J NA
= MW-7 | Monitoring | 7/23/2003 <5 <5 4J <5 <5 <5 <5 <5 <5 0.5J NA
N W1 Monitoring |  7/31/2003
g @ [ IRZMW1 [ Monitoring | 7/31/2003
55 IRZMW2 | Monitoring [ 7/31/2003
& E IRZMW3 [ Monitoring [ 7/31/2003
= MW-7 | Monitoring | 7/31/2003
" W1 Redevelop | 8/13/2003
_ S _ [ IRZMW1 | Redevelop| 8/13/2003
g 2 é IRZMW2 | Redevelop| 8/13/2003
B IRZMW3
« MW-7
W1 Injection | 8/15/2003
5§« IRZMW1 [ Injection | 8/15/2003
g2 IRZMW2
e [TrRzmMw3
MW-7
) W1 Monitoring [ 8/22/2003
g 2 [[IRZMW1 | Monitoring| 8/22/2003
55 IRZMW2 | Monitoring [ ~ 8/22/2003
[ IRZMW3_| Monitoring [ 8/22/2003
= Mw-7 Monitoring |  8/22/2003
s w1 Monitoring | 8/25/2003
g 2 [IRZMW1 [ Monitoring | 8/25/2003
55 IRZMW2 | Monitoring [ 8/25/2003
&c IRZMW3 | Monitoring |~ 8/25/2003
= MW-7 | Monitoring | 8/25/2003
3= W1 Monitoring 9/4/2003 <5 <5 4J <5 <5 <5 <5 <5 <20
§ = _é IRZMW1 | Monitoring 9/4/2003 <5 <5 6 <5 <5 <5 <5 <5 <20
5 5 & [IRzMw2 | Monitoring 9/4/2003 <5 <5 3J <5 <5 <5 <5 <5 <20
& S o [IRZMW3 | Monitoring| 9/4/2003 <5 <5 7 <5 <5 <5 <5 <5 <20
S § | MW7 |Monitoring] _ 9/4/2003 <5 <5 4) <5 <5 <5 <5 <5 <20




Table 7-2g. Summary of Demonstration Data, Metals

WETALS
nimony | asonc | aom | sortiom | cosmiom | cwomum | coban | comper on tosa | wangmnese | Morcuy | Wopdomum Nt | seeniom | siver | Tootum | vamsdum |z
[ ome |t o o o T T TS o Wt et e T T S S—T
e | 2| worreo [FAM T o | coun | wom | woom | wos | oo | cows | sowe | eoum | cows | aem | s | e wios | woos | sows | soios | soios | sowos
Do
- Wi Motoring | /472005 = 7S [E: = = G 7 65| tonoo0 | 577 ot | 0529 501 % EXE 70 s T
2 £ 3 Z[TRzww | injection | 212172003 < T84 7. < < 364 0837 300 2390 5 204 00417 245 182 <10 <1 364 564 11
% &5 S[RzMW2 | Monitoring| 212172003 < <5 3. = = 100 3 507 3.070 = 90 0.045J 229 548 <10 <1 49 750 227
& 5 8 B[ Rawws | onitorng| 272172005 || < 55 Ta = - T T3z 07| _z2400 56 563 0227 56 w22 EER] < <10 305 51
2~ O onoima | 275005 | < <5 E3 E = T35 5 <10 T4z = 227 | 00287 3 65 257 = ] 527 527
= Wi Montoring | 61612005
% 2  [Rzww1 | Montoring| /62005
&5 [RzMW2 [ Wonitoring| 6162003
&% [ORzmws [Monitoring| /612003
S [Tww [ Wontorng| 562003
~ W1 Monttoring | 6127200
4 2 [TRzWW1 | Montoring| 6/12/2063
&5 [IRzMW2 [ Wonitoring| 6/12/2003
&% [ORzmws [ Monitoring | 61212003
= 7| Monitoring | 61212005
=z rjection | 67162003
g2% njection | 6/18/2003
98¢ Monitoring | 6/18/2003
£5%2 Wonitoring|_6/18/2003
=5 fontoring | 613/2003
< Wonioring | 672072003
22 Wonioring | 6202003
55 Monitoring| 612012003
EE Wonitoring | 612012003
= Wonioring | 612072003
- oitoring | 672372003
g2 fontoring | 623720
55 ontoring | 6/23/2003
EE onitoring | 672372005
= ontoring | 6/23/2003
e W1 WMonitoring | 672572003
2 [Reuwi | wontorng 6252003
58 [(Rzuwz [ Wontorng] 62512008
£%  [TiRzwwa [ Montoring | 62572003
= [TW_[Wonitorng| 6/2512005
7 [__Wi__|Monitorng| 673012005
4 25 [zt [Wontong | 6602008
g8 § [(RzMW2 [Wonitoring [ 615012003
5 2 [Rzuws [ Montorng| 6/s072005
25 W-7_| Monitoring | 673012003
= Wi Monitoring | 77512005
82 [Reuwr [Wontorng] 7732008
55 [ORzuwa [ Monitoring| 7732005
£5  [(Rzwws [ Montoring| 77312005
= [TWW7_[Monioing
> Wi | Inection | 71512005
4 25 [[IRzMW1 | injection | 71972003
55 § [ORzmw2 [ Wonitoring | 7/972003
&5 S [RzwWs [ Wonitorng| 77512003
= T Monioing| 757003
= W1 Monitoring | 771672005
% 2 [RZWW1 | Montoring| 7162063
55 [(Ramwz [Montoring | 7r16/2003
E%  [[Rzwws | Montoring| 7762005
2 7| Monitoring | 771612005
T Wonitoring | 772372005
g2 Wonitoring | 712312003
55 Wonitoring | 712312003
&% Wonitoring | 712312003
2 Wonitoring | 712312003
] oritoring | 73172003
) ontoring | 7/31/2003
55 onitoring | 7/31/2003
£% oitoring | 7/31/2003
2 E itoring | 715112003
" Wi Redovelop | B/15/2003
_ 8 [(Rzvwi [Redevelop| 61312003
32§ [rowe [redows] romos
g & [Orzwws
< W7
Wi Tnedion | B15/2003
§ = [dRztwi [ inedtion | 6152003
£8 [rawe
9 [rzmws
W7
= W1 Monitoring | 872272005
%o [T | Wontorng| E2272003
55 [ORzmwa [Monorig | er22/2005
£%  [(Rzwws [ Montoring | 872272005
= 7 Monitoring | 872212003
T W
g2 [rRzwwi
55 [ramwz
g% [raws
2 [Twwr
[ Z = = = [EA] 074 300 707 a0 T 75 307 = 757 o 78
4 2% [Rawwr < < < =5 163 1160 357 829 1] 95 327 o | < T8)
555 [rawwz < < = = [ | 12 | e | 260 | 20 | 0200 | 86 75 250 | <0 | <0 ]
& £92 [raws = < = = = 577 a1 < 787 3] 117 51 < < =10
25§ [T < = < = 18 957 280 = 26 3 (K] 287 < = =10 6 2




Table 7-3. Summary of CVOC Concentrations during IRZ Demonstration

. Background . Background
Maximum . Maximum a
to Final to final Peak
. observed observed .
Well Location . Round . round, Production
reduction N reduction LT . o
. o reduction in . o reduction in in CF (%)
in CT (%) CT (%) in CF (%) CF (%)
Used as an
injection well but
w1 | located >86 72 33 11 244
downgradient of
another injection
well
Used as the
IRZMW-1 | most upgradient 92 79 81 59 NA
injection well
Downgradient
IRZMW-2 monitoring well 31 31 58 50 NA
Crossgradient
IRZMW-3 | well, only briefly 65 50 68 41 NA
influenced
Furthest
MW-7 downgradient 87 87 78 78 NA

monitoring well




Table 8-1. Cost Savings for IRZ Technology Compared to Pump and Treat Systems

. e Actual/Projected
Location Description Target COCs Savings
Rogersville, Tennessee § 6rts manufacturing for PCE, TCA $200,000
Eastern Tennessee Fuel facility PCE, radionuclides $1,500,000

Former manufacturing

0,
Chattanooga, Tennessee facility PCE $500,000 (50%)
Northeastern New Jersey Pharmaceutical PCE $6,000,000
Williamsport, Pennsylvania Textron/manufacturing Cr+6, TCE, DCE, VC $2,250,000 (75%)

Reading, Pennsylvania

Textile equipment

TCE, Cr'®, Pb, Cd

$700,000 (70%)

Emeryville, California

Metal plating manufacturer

TCE, DCE, Cr'*®

$1,600,000 (80%)

Hampton, lowa Metal plating cr® $500,000 (66%)

Dallas, Texas Graphics Cr'® $1,500,000 (75%)
Pennsylvania Lord Corporation CAHs $6,400,000 (74%)
East Coast Metal plating CAHs, Cr®* $6,000,000




Table 8-2. Estimated IRZ Costs for a Hypothetical IRZ Application

WBS Number DESCRIPTION QTY |UOM|UNIT COST| COST $
33XXX HTRW CONSTRUCTION ACTIVITIES
331XX HTRW REMEDIAL ACTION (Capital and Operating)

01 MOBILIZATION AND PREPARATORY WORK

0101 | |Mobilization of Construction Equipment (Drilling Rig) 1 EA $3,000 $3,000

0103 | [Submittals/Implementation Plans/Permits 1 EA $30,000/ $30,000

01] - | |Pilot Testing 1 EA $75,000] $75,000
MONITORING, SAMPLING, TESTING, AND

02 ANALYSIS

02 | 04 | |Monitoring Wells - Installation 4 EA $3,000] $12,000

02| -- Injection Wells - Installation 25 EA $3,000/ $75,000

02| -- Well Development 1 EA $4,000 $4,000

02| -- IDW Disposal (soil cuttings) 1 EA $1,0000 $1,000

02| 05| [Sampling Groundwater

02| -- Quarterly (10 wells) 4 EA $5,300] $21,200

02| -- Semi-Annual (10 wells) 8 EA $5,300] $42,400

02|06 | |Sampling Soil 1 EA $3,000]  $3,000

02| 09 | |Laboratory Chemical Analysis 12 EA $3,600 $43,200

11 BIOLOGICAL TREATMENT

11|04 | |In-Situ Biodegradation/Bioreclamation

1] - Trailer-Mounted Molasses Injection System 1 EA $10,000 $10,000

11| -- Monthly Molasses Injections - Labor 24 EA $2,250| $54,000

1M - Bi-Monthly Molasses Injections - Labor 18 EA $2,250 $40,500

1] - Field Process Monitoring - Equipment 42 EA $200,  $8,400

1] - Field Process Monitoring - Analytical 42 EA $200] $8,400

1] - Laboratory Chemical Analysis (TOC) 100 | EA $30]  $3,000

11| - Molasses (20 gallons per well per injection) 21000 | GAL $3| $63,000

Water for Injection (180 gallons per well per

1] - injection) 189000 | GAL $0.0029 $548

1] - Well Rehabilitation 63 EA $300] $18,900

11| - Progress Reporting 5 YR $25,000] $125,000

1] - Completion Report 1 EA $20,000] $20,000

21 DEMOBILIZATION

21| -- | [Well Abandonment 35 EA $500, $17,500

- INDIRECT ENVIRONMENTAL ACTIVITY COSTS

-- | -- | |[Environmental and Safety Training 2 FTE $250 $500

-- | -- | |OSHA Ambient Environment Sampling 1 EA $250 $250

- | -- | [Waste Manifesting 1 EA $500 $500
TOTAL AMOUNT FOR HYPOTHETICAL SITE $680,298
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