Case Study Abstract

Pump & Treat of Contaminated Groundwater

at Operable Unit B/C

McClellan Air Force Base, California

Site Name:
McCletlan Air Force Base. Operable
Unut (OU) B/C

Location:
Sacramento. California

Contaminants:
Chiorinated Aliphatics

Trichloroethene (TCE), cis-1.2-
Dichloroethene {cis-1,2-DCE),
Tetrachloroethene (PCE), 1,2-
Dichloroethane (1.2-DCA)

In an area of 7.800 million cubic feet. there
is an estimated 33.000 kg of VOCs: percent
of total mass for individual constituents is
TCE (82.7%. ¢is-1.2-DCE (0.5%). PCE
(16.7%). 1.2-DCA (0.1%)

Period of Operation:
Status: Ongoing
Report covers - 1988 to 1993

Cleanup Type:
Full-scale cleanup (interim
results)

Vendor:
Not Available

SIC Code:
9711 {National Security)

Technology:
Groundwater Exiraction followed by
Aboveground Air Stripping

7 extraction wells pump t0 a main treatment
plant

Adr stripper - design capacity of 1,000 gpm;
average flow rate of 250 gpm

Supplemental Treatment - thermal oxidizer
and caustic scrubber for offgases: two GAC
units in series to polish liquid phase prior to
discharge

Cleanup Authority:
DoD

Point of Contact:
Remedial Project Manager
McClellan AFB
Sacramento, CA

Waste Source:
Landfill: Underground Storage Tank:
Disposal Pit; Open Bum Area

Purpose/Significance of Application:
Full-scale remediation of groundwater
contaminated with VOCs using
groundwater extraction and
aboveground air stripping.

Type/Quantity of Media Treated:
Groundwater
As of 1/94: Over 660 million gallons of groundwater treated since startup in

March 1987

Groundwater subsurface consists of 5 distinct monitoring zones (A through E);
evidence points to hydranlic link among 5 zones
Hydraulic conductivity ranges from 2.8 to 30.7 ft/day

Transmissivity ranges from 100-2,000 ft*/day

Regulatory Requirements/Cleanup Goals:

Final cleanup criteria have not been established at this ime
- Current target is <0.55 pg/L VOCs for groundwater
- NPDES permit - acetone. MEK. and MIK 10 <1 mg/L and VOCs to <0.5 pg/L
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Case Study Abstract

Pump & Treat of Contaminated Groundwater
at Operable Unit B/C
McClellan Air Force Base, California (Continued)

Results:

- Influent VOC concentrations have decreased from about 60 ppm in 1987 to about 4 ppm in 1993

- The effluent from the treatment system has been below the permitted discharge levels since operation began
- As of 3/94, approximately 44.000 lbs of VOCs have been removed since startup

Cost Factors:

- Total Capital Cost in 1987 - $4.000,000 (including over $1,700.,000 for the incinerator, air stripper. scrubber. wells. and
GAC 1anks. and about $1.000.000 for heat exchangers. blowers. pumps. and compressors; control center) _

- Total Annuat Operating Costs - $1,240.000 (including contractor operations, utilities, sampling and analysis, project
management)

- An estimated total cost for completing the cleanup is not available at this time

Description:

The McClellan Air Force Base in Sacramento, California was established in 1937. Operations at the 3.000-acre facility
include aircraft, electronics, and communications equipment maintenance and repair, and a wide variety of hazardous materials
have been used at the site. The site was added to the National Priorities List in 1987. Areas of contamination at the site
include Operable Unit B (OU B) and Operable Unit C (OU C). Releases from OU B resulted from disposal/release of
hazardous substances from landfills. underground storage tanks, storage lots, burial and burn pits. Releases from OU C were
attributed to waste disposal activities. Extensive VOC contaminaton has been identified at the facility. The primary
constituents of concern are TCE. cis-1.2-DCE. PCE. and 1.2-DCA.

A groundwater extraction and treatment system including air stripping was installed with operations beginning in 1988,
Offgases from the air stripper are treated by thermal oxidation and caustic scrubbing. The effluent from the air stripper is
treated using GAC prior to a NPDES-permitted discharge. The 1993 data on the influent to the air stripper show that the
VOC concentrations have decreased 1o about 4 ppm from concentrations of 60 ppm (1987). An estimated 44.000 pounds of
VOCs have been removed as of March 1994, The remediation was ongoing at the time of this report and final performance
data are not yet available. In addition, the weamment sysiem has been effective in weating groundwater to below the NPDES
discharge limits,

The total capital costs for this system are 34,000,000 and the total annual operating costs are $1.240,000. The system has
been on line 98% of the time. Problems of scaling and deposition in the air swipper from calcium and magnesium salt
precipitation were remedied by changing to 2-inch packing from 1-inch packing in the air stripper. Corrosion was minimized
through material changes to nickel-based commercial alloys and change in physical layout to improve flow.

e
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&N SITE B TECHNOLOGY APPLICATION
McClellan Alr Force Base This analysis covers an effort to pump and treat
Groundwater Operable Unit (QU) B/C groundwater contaminated with volatile organic
Sacramento, California compounds (VOCs) by above ground air stripping.

The treatment began in 1988, was expanded in 1990
and is ongoing. This analysis covers performance
through 1993.

8 SITE CHARACTERISTICS §

W Site History/Release Characteristics

* McClellan Air Force Base (AFB), an Air Force Command Logistics Center, was established in 1937. Operations
have included the management and repair of aircraft, electronics and communications equipment. These activities
have invoived the use, storage and disposal of a wide variety of hazardous materiats such as patrochemical solvents,
deaners, electroplating chemicals, heavy metals, polychlorinated biphenyls (PCBs), low-levei radioactive wastss and
fuel oils and lubricants.

* In 1987, the base was placed on the National Priorities List as the highest priority 11.S. Air Force Installation.

* Investigations of groundwater contamination beginning in 1979 have identified three areas containing VOC plumes
onbase and offbase. Overail contamination at 254 confirmed and potential sites have been grouped within 11 OUs.

+ Base oparations within OU B resuited in the disposal or environmental releass of a wide variety of hazardous
matenais at landfills, underground storage tanks, storage lots, burial pits and burn pits. The primary naturs of base
activities within OU C was waste disposal. The Industrial Waste Line (WL) conveyed wastes from numerous facilities 1o
OU B and C and is itseli 2 major source of contaminant releases,

R Contaminants of Concern IR Contaminant Properties

The poimary “"f‘;'"n"f'”'s of concam Property at STP* Units TG cis-1.2.0CE_PCE____1.2.0CA |
(ftactin ordac o trequency of deteciion) Empircal Fomuia - CICHeCOl; CHOCHCI  CLCaGCly CZH,Cly
Density pemd  1e8 : 162 126@159C
Trichloroethene (TCE) Vaper Pressurs mmig 5 200 14 64
Soad Dichlarasthane ;;%-égz-ocs) Haeey's Low wwdmce 89E9  75E4 2362 1163
1,2-Dichiorosthans 1,2-DCA) Conetan
WawrSokblty  mgL 1o as 1% ag0
Octancl-Waler
Partition 240 5 398 3
Coefficient; Koy,
Padioon B 126 22 81 14
Casticient; Kog

R Nature & Extent of Contamination

+ Contaminants in groundwater have been found to exist in 3 geoparate phases at McClellan: sorbed to the soil matrix,
solubized in porewater, or as free product. Contamination is additionally present disslved in soil gas in the vadase zone.

* A drop in groundwater leveis of 60 feet over the past 50 years has created a smear zona of contamination above the
declining water table.

* In general, the cancentrations of VOCs of eoncarn in groundwater has decreased with time while the number of
monitoring wells detecting the contaminants has increased.
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mm Contaminant Locations and Geologic Profiles

™
bj Site Layout Groundwater Levels & Flow Directions
Operabie Unit locadons Data from groundwater monitoring Zone A (see p. 3 for
Over 300 monitoring weils explanaton of monitoring zones) I January, 1993,
and 14 extraction walls Values in ft below surtace. s

have been installed
basewide. In 1986, an
extensive monitoring
program was initiated to
assess levels of volatiles,
semivolatiles, metals,
pesticides and dioxins.

A smad portion of this
hydrageclogic and
contaminant jocation data
has been included here to
provide a general
understanding of site
conditions.

TCE Plume
Data from groundwater menitoding Zone A in 1993,

+ TCE concentations are highest near confirmed
source areas; horizontat movement of
contamination is limited, and is in a southwest
direction.

» TCE concentrations ars much higher in the A
monitoring Zone than the B.C.D ar E zones which
suggest that downward nugration has been
by operation of the pump and reat
m.

* Locations of other VOCs of concemn are
generally similar o TCE locations.

* Overall amounts of VOCs of concern present in

gaowoundwakgm ar McClollan ?:30 b“:l?no al:tn;am at
J occupying over miliion

the following broa&vm:

- Contaminant %ﬂlﬂﬂeﬂlﬂm
of Concern %8 _%C % of Total Mass
Legend n ;
. Monftoring or 0.9-1 ugL 20-100 ug/L .CE ¥ 2 0 e
alt conmczgiauons Extraction Wel +10ugL [l 100-1000 ugt cis12-DCE 4 29 27 05
1.2-DCA 92 8 «1 0.1
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W Contaminant Locations and Geologic Profiles (Continued)

WL Wet Weil

Hydrogeologic Profije

= Soils and at the base are
a complex senes of alluvial and
fluvial deposits which were
deposited, sroded and redeposited.
- Deposiss of any one lithology are
limited in hudio";vnl and verscal

Page 30/ 12 wmm

McClallan CU BT -

N

Legend —
r_- Fill - Graveily Sangs

M Fit- Sitty sancs anc

axtant; units unz_nxund laterally
for more than 50

* Extonsive subsuriace
characwrization has besn performed
0 depths over 400 ft. beiow the
surface which has wded
understanding of the reiative
pemeabilites of subsurface
materiais bensath each operabis unit
and within sach monitaring weit
zZone,

Soll boring data taken from & north-
South cross secvon ilustrates typscal
conditions beneath source area
;yam pits and the industrial waste
1.

B Site Conditions

* McClellan Air Force Base occupies nearly 3,000 acres and is located

Sanay siits with cily matenal,
wire, wood debins

3% Combination %fuiﬂczmyoy
Sand, Sangy , With
Lanees of Siit and G:y

ammrmy  Asphalt

| — Water {avel

approximataly 7 miles northeast of dawrtown
Sacramerto. Land use immediately adjacent to the base includes residential areas supplied by private well wates for
nonpotable uses. (Connection of residences west of the base to municipal rather than private water supplies was a

remediai action initiated by the base in the late 1980s.}

* Topography is generally flat and sloping gently from the east side at 75 # mean sea level (MSL) to the west side at 50 feet
MSL.

* Climate is characterized by hot, dry summers and caol, moist winters with average annual temperature of 60° F and

precipitation of 17 inches.

* Regional groundwater levels have dropped over 60 ftin the last 50 years, inciuding a drop rate of 1.5 to 2 fityr for the past
10 years, dua to pumping for agricuitural irrigation, domestic use and bass uss.

W Key Aquifer Characteristics

» The groundwater subsurface has been divided into five distinct monitoring zones {A. B, C, D and E) layered atop one
another. However, there is strong evidence that the units are hydraviically linked. Each of the highly heterogencus zonas
have similar water levels, flow directions, vertical gradients and concentrations of inorganic species.

* Groundwater quality is characterized as a calcium-sodium-bicarbonate type excellent for irmigation and domestic use.

» Fiow direction is mainly south in OU B/C in the A, B and C zones and is si

gnificantly influenced by a bass water supply.

well in OU B. The supply weli draws water at a rate of 1200 GPM from several screened depths up to 400 f1.

* Other kay aquifer parameters have been estimated as

Zone A 8 c

Transmissivity (fi2/day) 100-900 250-500 500-2,000

Hydraulic Cenductivity (fday) 28-25.7 38-7.7 17-30.7

Zone Thickneas (t) 35 5 -3

* Other physical characteristics of the aquifer materials were measured during a series of basewide remedial investigations:

Parameter Range
Organic carbon content, foc: 0.001 w0 0.003
Moisture content, wet percent: 025w 0.25
Porosity: 035t 045
Bulk density, g/em?; 12013
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BN TREATMENT SYSTEM S
W Overall Process Schematic

Extraction Weil Network

McClallan OU B/C - Page 4 of 12 ==

The main veatment with a Offgases are thermally reated and
capacity of 1000 GPM treats an smlbbodbofounbmhlhoamsptmo.
2 “hmmmt. average flow rats of 250 GPM by Liquid sffluent is alghod by granuiar
wa small 3
vaatment unit within OU 8 e srepng actvaied carbon (GAC) betore discharge

W Extraction Well Network

EW144
8C N
Q| N
Y
Y
Y
EW137 AN
c i *
\\
12 ~
\\
EW141 o T{ewio
D k. c
™
EW247 T 1ewss
B c
9] 200
Legend
9 wmwm of [ewtad
. it
Extmcion O Faet B 8c
Surface 200

Extraction Well ldentification Number

Grouncwaier Monitor:
Screened by Wael
Typical Exraction Rats in GPM
(based on Dec. 1993 data)
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NN Extraction Well Detail
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w21l W Design Evolution

6-8* Swal Protmctive The GWTP has ur several significant reclesigns. The
Casing with Locking Cap amtwnﬁmmprmqudbobwnﬂmmmm
- N . b To Grounds rm'r:‘v'n”fzcsmm-ngpmblcm‘sulzmo 'a. mﬂ?nefm%m
W —p C as 4s to accommodale lower influent flow rates
Min. 7| B Chack Valve Gais Vaive — Holding Tar concentrations. The configuration shown has been usad for ail but
5 i -4 Concrams Apron fow months ol-lhc GWTP operation. Specific design changes
g Mikd . have induded: .
: 5""5 Conductor Casing
; waw Tube = Introduction of recycie loops to aliow air amr Operation at
: 24" Swel Discharge Pips lower than originally anticipated flow rates. ginal m::
:' &5/8° Mild Steet Caging was based upon an influsnt slro;m of 1000 GPM%. rates
i 2 10 212 Anvwier Grout Sea have mnged from 100 1o 250 GPM,
. Senl * Reduction in maximum System water emperature from 188F o
Bentwrute 120°F as a resuit of improved internai re cling of aqueous
6-5/8° Stainiess Steet Casing streams. wro R4
+ Replacement of carbon steel air-water heat axchanger with
nicksl-based commarcial alloy Squipment 1 decrease
Clean Sand Pack mpubdnywmnfmmaadcncommnm.
« Rearrangement of heat exchangs network o reduce
ibilty of scaii from precipitation of caicium and
susceptibility of scaling ‘
6-5/48° Slottad Screen )
. Hophcpmofnirwipping i material to a medium with
Submersible Pumgp wuwummqoﬂbmmm
Stainiass Siwet Botom Cap + Elimination of activated siudge reatment process for kerosens

B Treatment System Schematic

remaval, which fol
Teatment, once in
i

iowed the granular actvatad carbon {GAC)
flusnt ketone concentrations fall below detaction

GAC Trearnent Units
 Exchangers :
4 in parake) {#ach hesce 20,000 bs
10" diasrater, 10° I’m’d’\t
carbon LEROS rats o
0.4 1b/4000 gai : water
Magoie Crask
— .
* The plant operates 24 hours/day, 365 days/year and is staffed by 4 full time employees working two 12 hour shifts and 1
part ime sacretary. At least one operator is on duty at all imes.
* The plant has full spare backup pumps and blowers and backup GAC and heat sxchange capacity at low flow rates.
* GWTP |l which aperates within OU Bis a simpie t of two grouncwater extraction wells ing approximately 2
GPM sach through a double-contained pipeline aqui with a leak detection Systam 10 a holding tank l,"ho groundwaurlrs
then pumped through a bag fiter and reated by wo adsorption wnits in senes.

U.S. Air Force
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am PERFORMANCE 5
HN Performance Objectives

A primary objective of the GWTP and its associated extraction well network within OU B/C is to limit
the offbase subsurface migration of contamination plumes beneath the OU.

Additional groundwater operable unit priorities include:
* Control of concentrated areas of contamination or hot spots.

* Remediation of contamination between the hot spots and plume boundary.

B Remedilal Action Plan
The remadiation strategy for OU B/C includes:

Ongoing
Pumping and treatment of groundwater to prevent further migration of poliutants. This effortis the

facus of this anaiysis.

Future
* Continued implementation of existing technologies and possible upgrade to accommodate
higher flow rates of contaminated groundwater from other areas on the west side of the base.

A similar treatment Plant is proposed as a remedial alternative for the east side.

* Incorporation of innovative technologies within current efforts particularly to address hot spot
(>500 ug/L VOCs) areas. These technologies include in sity anaeraobic biodegradation, soil vapor
extraction with air-sparging, cometabolic treatment, and duai-phase extraction.

W Operational Performance

As of January 1994 the GTWP hag lreated over 660 million galions of groundwater since startup
in March 1987,

During 1993 the GWTP:

* Treated over 73 million gallons of groundwater
* Was online 98% of all available time
* Experienced 2 major repairs

*+ Experienced 9 minor repairs
+ Consumed 2.2 million f12 of natural gas, 200,000 kwhrs of electricity, approximnately 650 gallons
of sodium hypochlorite, and over 50 gallons of sodium hydroxide

GWTP Il had processed a total of 7.9 miilion of groundwater as of January 1994 and had only one
minor repair during 1993 which allowed for a 98% total System uptime percentage.

g B U.S. Air Force 133
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W Hydrodynamic Performance

* Within OU B the five existing extraction weils Estimated from 1993
pump water sither to the GWTP or the local carbon moritaring well data
treatment unit (GWTP Il}. in addition, a base water
supply weil is located within OU B and creates a

radius of influence of approximately 500 1o 700 ft in )
the A and B zones and a slightly higher influence in B-Monionng Zone
the C zone dus to a larger screened interval.

+ The four axtraction wells in QU C capture Extent of Capture in the
approximatsly 90 GPM from the A, B and C 20nes C-Monitonng Zone
but do not contain the knawn groundwatar

contamination areas,

ER Treatment Performance

— influent & Effluent Data -
* The concantrations of contaminan in the GWTP influent N
has varied over short time pariods but has exhibited & E
significant downward trend since startup. §‘°“
°InﬂmmVOCeumnnﬁommlppmxirmhly60ppmh
1987 and have dacreased 1 approximasly 4 pom. _———_’3”
* The GWTF has consistntly removed VOCs 1o below b
establiched discharge criteria for primary contaminants since 1o+
startup,
-Ov«u.OOOIhsolVOCchavobunnﬂmdsirmsm. . v : - :
967 1588 1388 1990 1991 1992 1593

— Effects on Plume

* A comparison of individual monitoring weil data from
1986 to 1993 was performed to determine trends in
VOC concentrations,

* Monitoring Zone A: Most walls exhibited static
trends. There is no observable overall trend for OU B
welis. More waeils within OU C than OU B exhibit
increasing trends which may indicate continued
cortaminant release from the vadose zone to OU C.

* Monitoring Zones B through D: Most data is static
which may suggest that groundwater impacts within the
deeper zonas are equilibrated. OU B data within the B
and D zonaes presents much uncertainty. Zone C
shows more increasing wells which, in the case of OU
C, may represent preferential migration from other OUs.

— Legend
B Wells with constant risk values

1+ Wels with increasing fisk vaiues
$  Welks with fuctuating risk values

& Walls with decreasing risk vaiues
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Bl COST

+ The groundwater extraction and treatment system at McClellan was built in several phases from
the late 1980's to early 1990s. The data below was provided by McClelizn personnel based upon
available records. Pump and treat efforts have removed over 42,000 pounds of VOCs at the base
as of March 1994, This corresponds to dollars per pound removal rates of approximately $80/b
VOC basad on operating costs alone (based tpon an analysis done with first year operation data)
and approximately $1501b VOC including treatment system direct costs. Cost bases and
assumptions are detailed below:

H Capital Costs W Operating Costs

Direct Costs : Contracter Operations
Incinerator $300.000 Labor $300,000
Air Stripper 400,000 Operation Suppert 350,000
Scrubber 300,000 Reimbursables 200,000
Water to Water Heat Exchanger 200,000 Other Diract Costs 150,000
Gas to Water Heat Exchanger 50,000 Utilities
Gas to Gas Heat Exchanger 50,000 Electricity for Extraction Wells 30,000
Electric Motors (6) 180,000 Electricity for Treatment Plant 50,000
Blowers (2 490,000 Natural Gas 40,000
Pumps (6) 180,000 Sampling and Analysis 40,000
GAC Tanks (4) 360,000 McClellan Staff Labor -80.000
Water Holding Tank 40,000 Total Annual Operating Costs $1,240,000
Berm and Foundation 150,000 ’
Ar Compressors (2) 60,000
Water Pipes to Plant 300,000
Wells and Pumps (10) (a) 300,000
Control Center and Trailer 80,000
Control Center External §0.000

Subtotal Direct Costs 3,090,000
indirect Costs 910,000

Tetal Capital Costin 1987 (b) $4,000,000

{a} Three additional extraction weils were added within the OU B in 1990 McClellan estimates the cost of developing and
extracticn weil at the site to be approximately $100,000,

(@) The smail treatment plant within OU B was constructsd in 1991 for a total cost of approximately $1,000,000 broken
down as follows (Numbaers taken from an estimate prepared while construction was ongaing and all values rounded to the
neared muitipie of §5,000):

Direct Costs indirect Costs

Wﬁm Wells S‘I;g.% Eonﬁ?grsc{ ({@5%) g%

Piping and Fitlings : (2 1
10,000 Construction Management (@15%) 90,000

mz;rn 15,000 sm (@10%) 60,000

g_AC rummum Sg%g ing (@10%) 61,000

g&wm“ (;%%) ‘g'ggg

Instumentation (@5%) 20,000

Controls (@5%) el 20,000

Electrical {@15%) 60,000

The ysarly operating costs of the system is approximataly $70,000 and is largely for GAC replacemant.

S U.S. Air Force
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B REGULATORY/INSTITUTIONAL ISSUES M

* The GWTP currently has a National Poliution Discharge Elimination System (NPDES) which permits a

0.36 MGD discharge with a total allowable discharge of 1.45 MGD (30-day average) from additionai
groundwater extraction systems.

* The NPDES permit for the GTWP sets forth sampling requirements and limitations for discharge into
Magpie Craek, an onbase stream. The primary treatment requirements are that the plant remove

acetone, mathy! ethyl ketone and methy! isobutyl ketone to less than 1 mg/L, and remove alt other VOCs
to less than 0.5 ug/L..

* Air permits from the Sacramento Metropolitan Air Quality Management District require sampling and
specify certain operation conditions and procedures. A risk assessment of the facility was performed as
part of the permitting process

* McClsllan AFB has developed positive working relationships with federal and state environmental
regulators which has facilitated planning and implementation of remedial measures. .

* McClelian AFB has extensive ongoing public involvement programs which have been instrumental in
overcoming initial apprehensions about the GWTP.

— Cleanup Crlteria

* While final cleanup criteria have yet to be determined for groundwater beneath
Operable Units B and C, treatment requirements mandate removal of the principle VOCs
of concern to less than 0.55 ug/L. The base and fegulators are currently evaluating
tleanup scenarios based upon remediation to Maximum Contaminant Leveis (MCLs),
lifetime individual cancer risk levels less than 1E-6 (more stringent), or background levels
(most stringent).

B SCHEDULE

Major Milestones

& ;a“g*
7 4 &
‘:‘;?’ @é’&a 'oggef"
dﬁg o8 @%e
1986 | 1987 | 1988 | 198 | 1990 | 1991 | 1eez | 1989 ‘L 1904 |
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E LESSONS LEARNED NS
N Design and Implementation Considerations

* Major changes in the guantity of extracted groundwaler and changes in VOC influent concentrations have
necessitated changes in GWTP design and operation. Currently the plant has excess treatment capacity requiring
internal recycle of groundwater to sustain efficient treatment which raisqs operating costs. Thesa and othar process
changes have optimized performance atiower flow rates.

» Existing exiraction systems at McClsllan capture a small portion of the groundwater contamination presant at
the site. The system must be significantly expanded to create a zone of capture encompassing other known
areas of contamination. The success of the existing design has established it as a candidate system of choice
for future remediation efforts.

* Scaling and deposition within the air stipper from precipitation of calcium and magnasium salts affected initial
operation. The problem was minimized by substituting 2 inch packing for 1 inch packing in the air stripper,

» Cotrosion was observed in the hot vapor train due to condensation of acid gases. The problem was minimized
through both substitution of materials of construction from earbon steel to nicksl-based commercial alloys and
changes in physical layout which reduced turbulence, improved laminar flow and eliminated stagnant regions.

BN Technology Limitations

* influent concentrations to the treatment plant have shown a significant downward trend since startup, however,
that trend has stabilized in recent years. Groundwater monitoring data largely exhibits static trends in VOC
concentrations despite the removal of over 40,000 Ibs of VOCs from OUs B/C and ouUD.

* Amaong the organic compounds being treated, acetone is the only compound that the air stripper has had difficulty
removing bacauss of its solubility in water. Biological treatment was initially required but has been discontinued
after acetone was no longer encourtered in the GWTP influent.

+ Pump and treat efforts at McClellan must be augmented with vadose zone source area remediation efforts so that
continued seepage of contamination into greundwater does not fequire indefinite pump and treat cperation.

IR Future Technology Selection Considerations

» Pump and treat afforts have been successful at containing further migration of contamination. Only low
concentrations of VOCs are anticipated to migrate bayond the established zones of control.

* The above ground treatmant system has been sffactive at consistently reducing VOC levels balow discharge
criteria.

* The air stripper/incinerator/scrubber treatment train has proven to both efficient and effactive.

* Although incineration has proved to sffectively traat VOCs from the air stripper offgas, feasibility studies for future
treatment capacity at McClellan consider catalytic oxidation and vapor-phase granular activated carbon as
additional options for handling air stripper offgas. Vapor-phase granular activated carbon is considered to
genarate lass community aceaptance problems and would reduce permitting complexity.

* The use of activated charcoal is cost effective for treatment of low water flow rates in the range of 2 to 10 GPM
which generally correspands to a carbon raplacement accurring every three years. For retatively high flow rates,
such as 200 GPM, and VOC contamination in excess of 10 ppm, charcoal alone is nat cost effective due to the
high frequency of carbon replacement.

* Ongoing feasibiiity studias at McClellan have identified air stripping and liquid granular activated carbon as the
preferred groundwatar treatment tachnalogies for the east side of the base. These would be implemented along
with demonstration and evaluation of innovate technologies primarily targsting hot spots.

3 U.S. Air Force 137




McClolian OU B/C - Page 11 of 12 e

Bl ANALYSIS PREPARATION -]
k_/‘ This analysis was prepared by:
Stone & Webster Environmental
Technology & Services
245 Summer Street

Bl CERTIFICATION

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

for:

m} US Army Corps of Engineers
Omaha District

This analysis was funded by:

@ U.S. Air Force
Headquarters USAF/CEVR

L/, This analysis was prepared in cooperation with and was reviewed by McClellan personnel.
Critical assistance was provided by Badrul Hoda and Alec Elgal.

g U.S. Air Force
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Ml SOURCES S
R Major Sources For Each Section

BB Chronological List of Sources and Additional References

Sits Characteristics: Source #s (from list below) 1, 4,5, 6 and 7

Treatment System: Source #3 1,1, 4,5,6,7and 8

Performance: Sowce #s 1.2,3, 4, 6and7

Cast: Source #s 1and7

Asguiatory/inattutional issuess: Sowce #s 4and8

Scheduie: Source #3 1,3, 4,5 6and 7

Lessons Laarned: Source #s 2.4andpouomleod\muiuﬁomwimlthcﬂgd. McClellan AFB (916) 643-0827

1. Data Pecikage provided by Alec Eigal, Environmentai Restoration Division, Environmental Management Dirsctorate, McClallan
Air Force Sase, F’:ﬂb}mry-?prl 10912‘..' oerm

2. Personal Communications with Al , Ervironmental Restoration Division, Environme tal Management Dirsctorate,
MchhnAirFamBm,Mly':Jw.‘:iEﬂlrl i ra " ‘

3 GWWWRMNMWM.MNEMSMMMGC&MMFOMBm.MugthJamuﬂW.

4, GMMWRMHWMRMWM CH2M Hill for McClollan
nm.m1m. i
wmmmwmmwammnnmmwcmmmuccmmrma
6. Prﬁmnrg GWM-WRMMW' ] (PGOURI),propuodbyRadanGorpomﬁm for McClellan Air
Force Bass, Sepwmber 1952,

7. Unit 8, Engineering Evalustion/Cost ; Radian tion for McClaltan Air Force Bass,
&m._ ngineering Analysis, prepared by Corpora

8. mwmmmmmmmmmamamwmmrmmhd', apared by Metcalf and E
mmmmsmam.umu . pe b i
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