Case Study Abstract

Pump & Treat of Contaminated Groundwater at
Twin Cities Army Ammunition Plant, New Brighton, Minnesota

Site Name:
Twin Cities Army Ammunituen Plant
{TCAAP)

Location:
New Brighton. Minnesota

Contaminants:

Chlorinated Aliphatics

- Contaminanis of greatest concem in the
groundwater are: 1.1-DCE. 1.1-DCA, 1.2-
DCE. chioroform. 1.1.1-TCA, TCE. and PCE

- TCE is the most prevalent VOC on site, with
concentrations greater than 10,000 ppb in
groundwater

g

Period of Operation:

Status: Cngoing

Report covers - 10/87 to 9/92

Cleanup Type:
Full-scale cleanup (interim
results)

Vendor;
Not Available

SIC Code:
9711 (National Security)

Technology:

Groundwater Extraction followed by Air

Stripping

- 12 boundary recovery wells and 5 source
area recovery wells

- Air stripping plant designed to treat 2,900
gal/min: 4 owers - 2 @ 7 feet diameter and
2 @ B feet diameter; all 36 feet tall with
propylene packing

- Treated water discharged to a sand and
gravel pit, or. alternately to an elevated tank

- Designed for an operating life of 30 years

Cleanup Authority:
CERCLA

- ROD Date: 10/88

Point of Contact:

Remedial Project Manager
Twin Cities Army Ammunition
Plant '
New Brighton, MN

Waste Source:

Other:  Variety of Wasie Disposal
Practices. including Discharges to
Sewer, Dumping., and Burning

Purpose/Significance of
Applicatien:

Pump and treat of large-volume of
groundwater contaminated with
YOCs.

Type/Quantity of Media Treated:
Groundwater

- Over 1.4 billion gallons of water pumped from 10/91 to 9/92

- Complex hydrogeology and heterogeneities in a multilayer aquifer system

- Fractured bedrock and discontinuous sand. clay, and Gl layers

- Hydraulic conductivity 0.001 to 137 ft/day; transmissivity 3,160 to 28,724 fr'/day

Regulatory Requirements/Cleanup Goals:
- Several RODs apply to overall TCAAP remedial program, including a ROD for groundwater remediation

- Target cleanup criteria focus on residual levels of contamination in groundwater and containment of existing plume

- Target cleanup levels in groundwater include: TCE - 5 ppb; PCE - 6.9 ppb; 1.2-DCE - 70 ppb; and 1.1.1-TCA - 200 ppb
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Case Study Abstract

Pump & Treat of Contaminated Groundwater at
Twin Cities Army Ammunition Plant,
New Brighton, Minnesota (Continued)

Results:

- Boundary Groundwater Recovery System (BGRS) recovered an average of 23 pounds of VOCs per day

- TCAAP Groundwater Recovery System (TGRS) recovered 19,510 pounds of VOCs in one vear of operation

- Historical total of 92,700 pounds of VOCs recovered in 6 years of operation (BGRS and TGRS)

- Plume containment successful at site

- VOC piumes changed little after several years of treatment; estimate of remediation time increased to achieve a
concentration of 17 ppb TCE in 50 to 70 years

Cost Factors:

- Capital costs - $8.034.454 (including construction of treatment plant, wells, force main and pump houses. startup,
engineering, and project management)

- Annual cperating costs - 3588.599 (including power, labor. maintenance, laboratory charges. and replacement of tower
packing) :

- Total Life Cycle Costing estimated as $0.30 per 1.000 gallons of water weated

- Total cost of operation and maintenance calculated as $0.12 per 1.000 galions of water treated

Description:

The Twin Cities Army Ammunition Plant, established in 1941. has been used for the production and storage of munitions.
The site includes 7 major production buildings and over 300 auxiliary buildings. A series of hydrogeological investigations
beginning in 1981 revealed elevated levels of VOCs in groundwater; 14 separate source areas have been identified at the
site. Trichloroethene (TCE) has -been measured at concentrations over 10,000 ppb in the groundwater. Target groundwater
cleanup levels were established for four constituents - TCE, PCE. 1.2-DCE. and 1,1,1-TCA.

Groundwater extraction followed by air stripping has been used at this site since October 1987 to treat contaminated
groundwater. The groundwater extraction system includes 12 boundary recovery wells and 5 source area recovery wells.
Exrracted groundwater is treated using four 36-feet 1all air stripping towers. An estimated 92,700 pounds of VOCs have
been recovered in 6 vears of system operation. Although plume containment has been successful at the site, the plumes have
changed litde after several years of treatment.

An estimate of the time required for remediation has been revised from 30 years to 50 to 70 years, based on a review of
data collected 1o date. Capital costs for this application were $8,034.454, and annual operating costs are $588.599.
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B0 SITE B B8 TECHNOLOGY APPLICATION
Twin Clties Army Ammunition This analysis covers an effort to pump and treat
Plant (TCAAP) groundwater contaminated with volatile organic
A CERCLA Site compounds (VOCs) by above ground air stripping.
New Brighton, Minnesota The treatment began in Qctober 1987 and is currently

ongoing. This analysis covers performance through
September 1992,

&2 SITE CHARACTERISTICS
BN Site History/Release Characteristics

» TCAAP is an approximately 4 square mile facility established in 1941 which primarily produced and stered munitions
during the periods of 1941 to 1957 and 1966 to 1976. Tha site includes 7 major production buildings and over 300 auxiliary
buildings. Most of the site is now in caretaker slatus, however, current lessees manufacture ammunition and other products.

+ A serios of hydrogeclogical investigations which began in 1981 revealed elevated lavels of VOCs in groundwatar.
Fourteen ssparate source areas have been the focus of detailed site characterization and various remediation elforts.

+ Contamination resuitad from a variety of past waste dispasal practices such as sewer disposal, dumnping and
burning which released procass wastes, oil and greass, heavy metals and soivents to tha environment.

* In October 1987 a Boundary Groundwater Recovery System (BGRS) started cperation. An expanded system, the
TCAAP Groundwater Recovery Systam (TGRS), began oparation in January 1989. Additional smaller scale groundwater .
remediation efforts were implemented at the plant. Remedial actions were also conducted outside of the plant boundaries.
This analysis will focus upon the performance of the BGRS and TGRS up through September 1992.

(&/ [ Contamlﬁants of Concern

B Contaminant Properties
Contaminants of greatest concern in the Properties of contaminants focused upon during remediation are:
groundwater are: Property at STP- Units _ TRCLE TCLEE 12DCE_uHCE]
1,1-dichloroethylane Empircal Formula - OCHCC) CpCaCO; CHORCHO CHyCCly
1.1-dichloroethane Density gemd 148 1862 . 131
cis-1.2-dichloroathylene (1,2-DCE)
chlotofonnlo ha TCE) Vapor Pressure mmHg 73 19 208 124
1,1,1-tichloroethane (1,1,1- 2 X . BE-
vichioroatyions (TR é'ﬂ Honnts Law ammmos 9.9 2.9€3 1.6€-2
tetrachioroethylene (TCLEE) Water Sclubikty /L 100470 150485 3500 A4
TRCLE, the most prevalent YOC on site, is the At -°:w"' ) 195 126 5 148
target compound used 10 measure system culxziont: Kow
performancs. Rrganic Carbon . &6 209 . 105
Casfhcient; Ko
*STP = Standard Temperature and Pressure; 1 atm, 25°C

WM Nature & Extent of Contamination

* Characterization of the nature and extent of cantamination at TCAAP slowly evoived over several years of monitoring
and treatment. in the mid 1980s it was known that a piume beneath the site had TRCLE concentrations as high as 3600
PPD (lamt analysas ravealed ievels over 10,000 ppty as well as 1,2.0CE and 1,1,1-TCE levels of 160 and 950 ppb respectively. After
installation of the BGRS, TGRS and associated monitoring wells more detailed plume delineation became possibla.

* Aplume extends over six miles downgradient (southwast) of the site; no contamination has been detected immediately
upgradient of the site, '

» Contaminants have been found to be fairly mobile in most geologic strata.

Us Army
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8 Contaminant Locations and Geologic Profiles

Remaedial investigation field activities at the site have included:

* soil gas surveys

* surface soil sampiing

+ soil trenching and sampling

* sail boring installation and sampili )

* groundwater well installation and sampling i

* geophysical investigations {electromagnetic induction and
ground penetrating radar)

Data from hundreds of soil borings and groundwater monitoring wells has
allowed the davelopment of numerous two-dimensional contour diagrams
dlustrating the upper and lower surface areas, groundwater slevations, and
contaminant concentration profiles for various geclogic units. Portions of
some of thesa diagrams have been included here to provide a general
conceptual understanding of site conditions.

Recent (1992) data is used in these diagrams. Earlier plume delineation
afforts were based upon less complate data sets. It is currently assumed that
the plume outline has not changed significantly over the past several years.

TRCLE Plume (Side View]

Groundwater monitoring data from Spring 1992 along cross-section A-A’ shown in top view

Twin Cities - Page 2 of 12 wmm

Groundwater
maonitoring data
from Spring 1992
Luppo.' Linit

(J1-10ppb
10-100 ppb
Il 100-1.000 ppo
Il 51.000 ppo

2400 )
m?7

210 5’

> 1000 §

490 240 1 %

M 150 880 120 g

4300
% 120
— Legend
" ’ Sovenedporionof  [11-10pp0 3] 100-1,000 ppb
all concan ong
in pp'F' TRCLE Y owitoring wel E310-100 ppb  JI 1,000-10,000 ppb
Concentration Il >10.000 ppb

Four distinct hydrogeclogic units have been identified beneath TCAAP and
the surrounding regions:

Unit 1 New Bri & Discontinuous recent alluvium and lacusirine
Fridley Formations ?u: disconinuous jocal watsr table aquier; ; \
0-50 it hick
Unit2 Twin Cities Discontinyous giacial til; acts as aquitad with some % '
Formation waler beaning sand and gravel lonses;
0-150 ft thick : -r
Unit3 Hiliside Sand Crveriain by Assenal sand which forms kame in center
of TCAAP; aquiter arbitrarily subdivided into upper
micdie and iower parts for monitoring;
25-450 ft thick
Unit4 Prairie du Chien & Dolomite bedrock aquiter; 0-250 ft thick |->
Jordan Sandstone  Sandstone bedrock aquifer; 0-100 # thick

US Army
Environmental Center
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R Site Conditions

-
( / + Surrounding region characterized by a continental climate with average yearly temperature of 440F rainfal! of
251nches, and snowfall of 40 inches.
* Topography at TCAAP ranges from 880 1t MSL at Rice Creek an the western edga to 1,000 #t MSL at tha kame in the
canter of the site.
* Groundwater flow is generally to the west and southwest,
+ The site possesses a complex hydrogeolagy arising from hetercgenaities in the muitilayer aquifer systam, fractured
bedrock, and discontinuaus sand, clay and till layers.
W Key Aquifer Characteristics )
Aquifer parameters along the southwest TCAAP boundary have been estimated as:
Approximate Mydraulic o
] Thickness Conductivity Transmissivity o
Unit ] [f) [fvday] [hzlday] Flow Direction
Unit 1 New Brighton and 10 0.007-22 - Recent alluvium. Reflects surtace topography
Fridley Formations
Unit2 Twin Cities Formation 83 0.001.0.01 . Low conductivity aquitard; groundwater moves siowly
_ downward to Unit 3
Unit3 Hillside Sand 156 137 21,424 Generally horizontal and directad southwest and west,
verical gradient is downward and is <0.008
Unitd4 Prairie du Chign 37 85 3,160 Generally horizontal and directad southwest and west
( Unit 4 Jordan Sandstone 80 46 4,140 Generally horizontal and directed southwest and west
Bulk Flow for Units 3 and 4 283 - 28,724
* A wide range of values has been used to describe regional aquifer characteristics. Uncertainties stem from
difficulties in aquifer testing and interpratation methods applied to the hydregeological complexities noted above
under Site Conditions.
* Groundwater along the southwest TCAAP boundary is unconfined but becomes confined to the west and north.
The confining boundary may changa throughout the year due to seasonal groundwater table fluctuations.
1

C
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B8 TREATMENT SYSTEM

W Overall Process Schematic

Extraction Well Network

| I .

12 Boundary recovary wells and 5
SOUrce area recovery wells
instailed in two stages (first BGRS,
then TGRS)

[demilad below]

W Extraction Well Network

Air Stri

100 ft
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Treatment Plant

Treatment Plant
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Air stripping plant treating

2900 GPM

[detailed on next page}

Forcemain & Discharge

Sand & Gravel
-_— Pit

1
I
——— Q Elevated Tank

" 16" coment lined 150 psi

re lested ductils iron pipe

buried 7-10 ft below grads.
Primary discharge pointis a

sand and gravel pit having
extensive erosion protection,
Alternaw discharge %o an
elovated tank.

Piping
Forcernain

Gravel Pit

N
T

WU p— = = — - -

‘ 1 Mile
Vertical exaggeration = 13X

X
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W Extraction Well Close-Up W Key Design Criteria
Typicat tUnit 3 Extraction Waell * Oparating life of 30 years (estimated remediation time).
{Well Shown is 81) + Handle maximum flow rates throughout systam.
Lockable
gsam =l — Cap » Discharge to muitipla paints.
3 B T surace » Handle changes in flow rates.
é:'ﬂi:""“ » QOperate with partions of system shut down.
25 L. ) .
Bentonite * Minimal operating labor requirements.
Coment
Bentonite
S50 . Pellots
X e Grouncwuter R Key Monitored Operating Parameters
8" Steel
-75 .
Fipe « Watar flows
14" Borehok » Air flows .
{{ t i
o0 + Pump discharge pressuras (to assess system operatior)
+ Automated processes
8° Stainiess + Groundwater lavels
Steel Screan {to assess zone of capture)
125 + Contaminant concentrations in treatrment plant influent & effluent
(1o assass treatment effsctivensss)
Natural Pack + Contamninant concentrations in groundwamr
=150 : (to assess achisvement of remediation goals)
+ Each well squippad with
pumphouse and originaily
developed through air lifing
L175 anct watef jating.

R Ajr Stripper System Schematic

To To To To
From amosphare atmosphars  atmosphers  atmosphers
Extraction 4 1450 gpm
Weils
1450 gpmn 1450 gpm

7 It diamater

16" slainiess

stosl tower

(Towers 384

are O tdia)

&
(680G -
X
; - To
1450 gpm 75ha 2900 gpm 4= Discharge
Points

{WetWell 1 4ghe [|WetWell2 <omp [{Wetwelld L§ J120n

= Tower 4 was added for tha TGRS arrangement. Previously, the BGRS system split 1200 gpm
betwesn Towers 1 and 2 with discharge from both going to Tower 3.

* Air compressor ralings represent minimum operating levels.

* Drawing not to scale.

Us Amy
Environmental Center
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Bl PERFORMANCE
W Performance Objectives

* Achieve cleanup goals including TRCLE concentrations of 5 ppb in groundwater (other criteria
detailed within Regulatory/Institutional section).

+ Prevent migration of contaminants off the TCAAP site.

+ Design and operate treatment system such that its zone of capture contains the plume within the
TCAAP boundary.

BN Treatment Plan
A phased approach was utilized to implement an overall TCAAP groundwater remediation program:

« Ingtallation of BGRS BGRAS Startup

+ Exscution of a Performance Assessmant Review (PAR} evaluating the
first 90 days of BGRS aperation.

+ Recommendations from the PAR used to develop criteria for the TGRS.

+
90-ODay Review
1-Year faw'ow

* Installation of the TGRS. . TGRS Startup

+ Further modifications to the system identified through yearly manitoring +

and performance assessment reports. - Annual Reviews &
System Modifications

W [nitial Process Optimization Efforts

—BRGS Performance Assessment TGRS Performance Assessment ——

Conciusions drawn after 90 days of BGRS operation and confirmed Conclusions drawn after 1 year of
by 1 year of oparating experience included: TGRS operation inciuded:
= A substantial portion of Unit 3 & 4 groundwater and VOC plumes were * Hydraulic capture extended beyond the
captured upon observed drawdowns. $ ppb TRCLE contour at the TCAAP
boundary in both Units 3 & 4.

+ The teatment systarn processed an averags of 23 Ibs of VOCs/day
{rangs of 17 to 29 Ibs/day). + The TGRS extracted and teatsd

L . 19,510 lbs of VOCs.
* VOC plumes shawed litde variation during traatment.
+ Treated sffluent satisfied contaminant specific requirements established UUY‘E: m'm.:n:_ho wed lirta variaton
in the Record of Decision (ROD) for interim measures,
- Air emissions met ROD requirements and ware not detectad upwind or * Treated effiuent satisfied contaminant
downwind of the BGRS, specific requirements estabiished in the

ROD for interim measures,
- The TGRS expansion should inchsde four Unit 4 and two Unit 3 boundary
extraction wells and four Unit 3 source control extraction wells and
correspanding increases in flow handling and treatment facility capacites.

W Operational Performance

—~ Yolume of Water Pumped ———— ~ System Downtime
» From Ock: 1 99: through Sept 1992 of\rmr 1 ;e + The TGRS wa; ope.;aztio;;l 98% of Cavses of downtime 1091 0 9/92;
billion galions of water wers pumped from the year endi 8, 5 W i 10 pumphouse
17 different axtraction weils; monthly flow performance ?egpmsp:mod a slight Rmf fo .0day
rates ranged from 112 to 123 million gallons. impravemant over ‘90 and 91 and a Regair to treaument plant 2.9
- During this period 112% more watar was significant improvement over '89. Preventive maintenance ‘ 0.
g:mped than was previously detemmined to * A preventive maintenance program TCAAP power system (miiras 4.2

necessary to maintain a capture zone was instrumental in reducing system Tots! 6.2 days

encompassing the VOC plume, downtima.

Us Amy
Environmental Center
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W Hydrodynamic Performance

b + The zone of capture created by the TGRS extends
beyond the 5 ppb TRCLE contour along the entire
southwest TCAAP boundary. There is some ongoing
debate among parties at TCAAP concerning the extent to
which any part of the onsite contaminant plume may be
braaking through the system of baundary extraction wells.

+ Tha horizontal extent of caplure is nearly identical
throughout Units 3 & 4,

» Groundwater contours were manually constructed duse
to the complexities of the flow fieid and were based upon
elavation measurements, pumping test analyses,
drawdown analyses and vertical gradient analyses.

Legend
© Extraction well 850
[J1-1opeb  [E]100-1,000 ppb G':ouqdwat« ~
elavatio
[J10-100 pob  J>1,000 pob conmou e

N Treatment Performance

— Effects on Plume — TRCLE vs Time at Influent
* YOC leveis appear to have been- + The concentration of TRCLE in groundwater extracted from each
reduced near source areas. interim waell and sent as influent to the air stripping plant:
( / measures on soil may be the cause. has decraased over ime for wells  B1, 82, 87, B10, B12, SC1, SC2
nd SC3
* Overall, VOG plumes have changed has increased over time for wells %5 S5C4 and SCS ‘
fitle. The plume configurations identitied has shown no clear trend for walls 83, B4, 95 B3, B9 and B11
:‘alligiz gg?’::':;:?ﬂ::;?;:'g‘f;:ar + The trends may indicate plume redistribution and may also
3 v .
; deci me st h.
ramediation time have been ravised and represent a deciing in plu re@ - )
project achigvement of 17 ppm TERCLE + There has been no clear reduction in overall contaminant
concentrations in 50 to 70 years. concentrations sent to the treatment plant.
— Influent vs Effluent - Total Pounds VOCs Removed
» Average TRCLE removal efficiency of 99.9%
h-]
+ Al VOCs, priority poliutants and metals treated $ L
A L g Histericai
beiow ROD discharge criteria. 5 Totai-
92,700 tbs
Influent ERluent §
Lompound Lo Ave Hi Lo 2
TRCLE 1200 16371900 bd 062 1.3 ; i ¥
T TGRS T T
TCLEE  bd 5 3 bd bd bd T G%e e aw ey Fvien
12-DCE . - - bd bd bd * Wells located near the center of the plume (81, 84, 85, 86,
111.TCE 210 407 580 bd bd bd §C2 and SCs) accounted for 95% of VOC mass removed.

+ Tha five source control wells (SC1.5) removed 41% of

bd = below datection the VOCs while pumping only 12% of the groundwater,

C
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Il COST
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—

An economic evaluation of the TCAAP air stripping facility was performed in 1990. The evaluation
focused on determining (1) total capital cost, {2) operating costs and (3} significant cost elements.

In acdition, the instailed cost of the TCAAP facility was compared to two other groundwater air
stripping facilities using total life cycle costing (TLCC) analysis based upon treatment of 1,000
gallons of water over the life of each plant. The TCAAP facility compared favorably based on the
TLCC approach, however, theTCAAP system handled flow rates one order of magnitude larger than
the other facilities. The TLCC at TCAAP was estimated to be $0.30 per 1,000 gallons of water
treated. The total cost of operation and maintenance was calculated to be $0.12 per 1,000

galions.

Other results of the evaluation are summarized befow in 1990 dollars.

B Capital Costs

S B Operating Costs

Construction of Treatment Plant $§774,757
Construction of Wells {16 extactian, 48 monitofing 1,026,406
and 17 retum walis}
Construction of Forcemain & Pumphousas 2,386,712
{17.800 t buriad pipe, 18 pumphauses)

Startup 358,220
Health & Safety (Medical monitoring of emplaysss) 110,125
Engineering 1,575,710
Project Managemaent 928,267
Overhead & Profit 874,257

Total $8,034,454

B Cost Sensitivities

Significant cost elemants wers:

Power (@ $0.04%whr) $148.846
Operating Labor 219,502
Maintenance Labor & Parts 150,054
Laboratory Charges 25175
Other O&M Charges 39,518
Repiacement of Tower Packing 5,504
{$20,885 occurming avery S years,
annualzad at 10% interest)
Total Annual Operating Cost  $588,599

Capital Operating

* Pumphousas (16) $775,964 * Operating Labor $219,502
+ Extraction, monitoring & return wall drilling (81) 399,633 * Maintenance labor & parts 150,054
* Stripping towers 296,821 * Electricity 148 B46
* Extraction, monitoring & return well casings (81) 241,095 :

* Wet walls at base of stripping towers (3) 142,740

US Army
‘ Environmental Center
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€3 REGULATORY/INSTITUTIONAL ISSUES

Twin Cites - Page 9 of 12 wmma

* BGRS construction was completed in April 1987 but startup was detayed until October 1987 due to administrative

delays in obtaining regulatory approvat to operate.

+ Extraction weil B1 was relocated from the original design since access to private property adjacent ¢ TCAAP was

denied.

+ Groundwater in the New BrightorvArden Hills area near TCAAP has led to abandonment of some municipal water

supplies and private wells and necessitated the provision of

bottled water in some instances. Municipal weils near

TCAAP have added granuiar activated carbon treatment to meet water supply and remadiation objectives.

+ Itis likely that the contaminant plume emanating from TCAAP has mixed offsite with plumes from other sources
complicating aliccation of responsibility and coordination of remedial response plans. More evaluation is nesded.

+ Various responsible parties at TCAAP have hired different
In some cases, parties and their consultants have disagreed

consultants to manage aspects of the remedial response
in their interpretations of snvironmantal conditions and

the performace of treatment systems. Responsible parties are bound by past lawsuits by the City of New Brighton, the

City of St. Anthony, and 96 other plaintiffs.

* Regulatory oversight requires reporting any shutdowns or
davelopment of accompanying plans for correction.

operational problams over 24 hours in duration and rapid

[ Cleanup Criteria

criteria applicable to the BGRS and TGRS systems focus
the groundwater and 2) containment of existing plumes.

Conpound  Criteria Level fopb]
TRCLE 5
TCLEE 6.9

Several Records of Decision (RODs) apply 1o the averall TCAAP remedial program. Tanget deanup

Applicable target dearup levels for major contaminants indude:

upon 1) residual levels of cortamination in

1,2-DCE
1,1,1.TCE

Bl SCHEDULE

BGRS & TGRS Installation History
1986 1987

1988

LQCT |Nov|DEc ,JAN ]FEB !MAR |APR |MAY IJUN |JUL ]AUG ]ssp IOCT |Nov|Dec |JAN IFEB IMAR IAPH IMAY]
Ly

!
fe +| BGRS Extraction Wel installation
je—=| 8GR Retum Wel Instattation

1989

»{ 8GRS Monitoring Well installation
@ ROD for Groundwater Remediation Signed
@ 8GRS Startup

fe———s| 90-0ay 8GAS SN

90-Oay Study Report issued 4

1990

liJN lJUL IAUG'SEP {OCTINOV |oEc IJAN |FEB ]MAH[AFR ]MAY IJUN IJUL [AUGISEP |oc1’ INOV[DEC !JAN ]

4 IGAS Stanup

@ 5GRS First Year Assessment Report ssusd

1991

FEB [MAR [4PR [MAY [JUN [JUL TAUG [SEP [OCT [NGV [DEC [JAN [FEB [MARTAPR T~ Continued TGAS Opacation

& Annual Report issuance

@ TGAS First Yoar Assessment Report issued

& Remedial nvestgation Raport Issusd

uUs Army
Environmental Center
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BNl LESSONS LEARNED
W Key Operating Parameters

E /mplementation Considerations

B Technology Limitations

Twin Citigs - Page 10 of 12 e

* An understanding of the nature and extent of contamination at the site evolved over several years of manitaring
and treatment. Phased design of the treatment system heiped insurs its propaer sizing and effactivenass.

+ Extensive efforts to quantify and m&dal aquifer proparties were of limited utility due to the presence of many
hydrogeoiogicat complexities.

= A preventlve maintenance program was instrumental in increasing the operational performancs of the
treatment facility.

+ Original estimates of a 30 year treatment period have been extended. Minimum concentrations of target
contaminants are projected to be achieved after 50-70 years of treatment, Parpetual operation of the system
will ba necessary to ensure continued containment of the VOC pluma.

. As anticipated earlier, the technology is not expected to achieve the § ppb target cleanup level for TRCLE.

B Future Technology Selection Considerations

It is projected that levels of 17 ppb may be achieved after 50 to 70 years of operation. No siternative
technology or system enhancements have been Identified to imprave upon this performance to date.

* While plume containment appears to be successful, overall VOC plumes appear to have changed iittle after
several yaars of treatment. Influent concentrations of contaminants to the the treatment pant have exhibitad no
clear downward trend. Extraction wells have expsrienced both increases and decreasas in TRCLE
concentrations from extracted groundwater. Howaver, only Interim messures have baen taken thus far to
clean up source areas. Permanent solutions are scheduled to be implemented in the 1995-1997 time frame.

* The zons of capture created by the treatment system encompassas the entira contaminant plume of
concern. Thers is soma ongoing debate among parties at TCAAP concerning the extent to which any part of
the onsite contaminant plume may be breaking through the system of boundary extraction wells.

* Operation of the reatment system in canjunction with surface remediation of solls has been effective at
reducing VOC plume strengths near source areas.

* Bloremediation is being considered by regulators as a viable long-tarm salution o restore the aquifer to
<5 ppb TRCLE. While seisction of bioremediation is not currently anticipated, some technoiogy must be
implemented ovar the next 20-50 years to go below 17 ppb TRCLE. .

* The above ground sir stripping system has boen effectlve at femoving all VOCs, priority pallutants and
metals to cancentrations below discharge criteria. However, the air strippers simply transter contaminants
from the groundwater to the air. Granular activated carbon or other emission control technology may be
needed in 1995 when new Clean Air Act requirements take effect.

= Groundwater treated by the air siripping systems is used as drinking water at TCAAR following post-
treatment by granular activated carbon. Identification of long-term drinking water used for treated
effluent will be part of future planning efforts.

* The system has been effective at containing further migration of the VOG plume off of the TCAAP site
while treatment of groundwater within subsurface aquifers to drinking water levels has not and is not
expected to be achieved.
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, B ANALYSIS PREPARATION —]
K_/l This analysis was prepared by
Stone & Webster Environmental
Technology & Services
245 Summer Street

Boston, MA 02210
Contact: Bruno Brodfeld (617) 589-2767

L/_

us Amy
Environmental Center

153




Twin Cities - Page 12 af 12 e

& SOURCES ]

( W Major Sources For Each Section |

Site Characteristics: Source #s (from list below) 1.3 and &

Treatmaent System: Source #s 5 .7 and 8

Performancs: Source #s 1,4, 6and 8

Cost: Source # 2

Regulatory/institutional Issues: Source #51,2.3,. 4.5 6and 8

Scheduie: Source #s 1,35and7 .

Lessons Leamed: Source #s 1.2, 3, 4, 6,8 and personal communications with Marty McCleary, Project

Manager, TCAAP (612) 633-2301 ext, 651,

W Chronological List of Sources and Additional References

1. Fiscal Year 1992 Annual Monitoring Report; Instailation Restoration Frogram Twin Gities Army Ammunition Plant, prepared for
Commander of Twin Cities Arm&Arrmuni!ion Plant and Commander of U.S. Army Toxic and Hazardous Materials Agency,
prepared by Federal Cartridge Company, Wenck Asscciates, Inc., Alliant Tachsystems, inc., and Conestoga-Rovers &
Associates, Ltd., July 1993,

2, Technical and Economic Evaluation of Air Stripping for Volatile Organic Compound {VOC) Removal from Contarminated
Groundwater at Selected Army Sitas, CETHA-T 2-91023. propared for U.S. Toxic and dous Materiais Agency,
prepared by Tennessae Valley Authority National Fertilizer and Environmental Fessarch Center, July 1891,

3. Installation Restoration Program: Remedial Investigation Repart for the Twin Cities Army Ammunition Plant, (4 volumes),
p::rlnd for the U.S, Toxic and Hazardous Materials Agency (USATHAMA), prepared by the Environmental Assessment
and Information Sciences Division, Argonne National Laboratnrymdl 1991,

4, IRA-TGRS 1990 Annual Monitoring Report installation Restoration Program Twin Cities Aﬂ'l'l; Ammunition Plant, (2 volumas),
prepared for Commander of Twin Cities Army Ammunition Plant and Commander of U.S. Army Texic and Hazardous Materials
b Agency, prepared by Alliant Techsystems, inc., and Conastoga-Rovers & Associates, Lid., Fel ry 1991.

3‘ Fr‘ml.;:' {nnn’ng Report: Boundary Groundwater Racovery System (BGRS), prepared by Conestoga-Rovers & Associates,
anuary .

6. IRA-TGRS 1989 Annual Monitoring Report installation Aestoration Program Twin Cities Arrn]l/_ Ammunition Plant, (2 volumes),
prapared for Commander of Twin Cities Army Ammunition Plant and Commandar of U.S, Amy Toxic and Hazardous Matarials
Agency, prepared by Haneywsll, Inc., and Conastoga-Rovers & Associates, Lid., May 1990,

7. TGRS Oparations and Maintenance Marual; installation Restoration Program Twin Cities Army Ammunition Plant, (S
volumes), prepared for Commander of Twin Cities Army Ammunition Plant and Commander of U.S. Army Toxic and Hazardous
Materiais &omy. prepared by Honeywel, Inc., and Conestoga-Rovers & Associates, Ltd., October 1989,

8. SMCTC-EV Review Cammaents on the Technology Application Analysis Draft Report, prepared by U.S. Army Environmental
Center, September 1993.

b.

Us Army
Environmental Center

154




