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E X E C U T I V E S U M M A R Y
On behalf of Van Waters & Rogers Inc. ( V W & R ) , ARCADIS Geraghty & Miller, Inc.
(AG&M) has prepared this second five-year review of remedial actions at the V W & R
f a c i l i t y located at 3301 Edmunds Street (the "site") in Albuquerque, New Mexico
(Figure 1), as s p e c i f i e d in Section VII paragraph 24 of the Consent Decree in the
matter of the United Sta t e s vs. Univar Corporation (USEPA, 1989). The purpose of
this report is to summarize the remedial actions during the f iv e year period since the
previous five-year review comple t ed November 8, 1995 ( G & M , 1995), evaluate the
e f f e c t i v e n e s s of the remedial action at meeting the remedial objec t ives , and show that
the remedial action remains protective of p u b l i c health and the environment, as agreed
to by the United Sta t e s Environmental Protection Agency (USEPA). T h i s report
summarizes the instal lat ion, operation, nraintenance, and monitoring of the remedial
system, the addition of the vapor extraction system (VES), and monitoring of the
groundwater and presents all analytical and operation data co l l e c t ed during the f ive-
year period f rom January 1995 through January 2000.
T h i s f ive-year review was conducted pursuant to the Comprehensive Environmental
Response Compensat ion and Liab i l i ty Act ( C E R C L A ) Sect ion 1 2 1 ( c ) , 42 U . S . C . §
9 6 2 1 ( c ) , the National Contingency Plan (NCP) (40 CFR § 300.430 (f)(4)(ii)), O f f i c e of
S o l i d Waste and Emergency Response ( O S W E R ) Directive 9355.7-02 (May 23, 1991),
O S W E R Directive 9355.7-02A (July 2 6 , 1 9 9 4 ) , O S W E R Directive 9355.7-03A
(December 21, 1995), and draf t O S W E R Directive 9355.7-03B-P (draf t
Comprehensive Five-Year Review Guidance).
Sect i on 1 2 1 ( c ) of CERCLA requires that "If the President selects a remedial action
that results in any hazardous substances, pollutants, or contaminants remaining at the
site, the President shall review such remedial action no less often than each 5 years
after initiation of such remedial action to assure that human health and the
environment are being protected by the remedial action being implemented." Under
the NCP, the F e d e r a l regulations which implement C E R C L A , USEPA is required to
conduct five-year reviews of a remedial action whenever, under the remedial action,
"hazardous substances, pollutants, or contaminants are remaining at the site above
levels that allow unlimited use and unrestricted exposure."
T h i s five-year review has been approved by the Director of the S u p e r f u n d Division,
USEPA Region 6. Although CERCLA Sect ion 1 2 1 ( c ) authorizes "the President" to
undertake f i v e year reviews, the President's authority was d e l ega t ed to the
Admini s tra tor of the USEPA by Executive Order 12580 (52 F e d . Reg. 2926, January

g:\pro f40IM7dV4741003\2cnd-5yr r e v \ f t n a l 2 c n d S y r r a v doc
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29, 1987), and this authority was further delegated to the USEPA's Regional
Administrators on S e p t e m b e r 13, 1987, by EPA Delegation No. 14-8-A. Fina l ly , the
authority was delegated to the Director of the S u p e r f u n d Division by U S E P A Region 6
Delegation No. R6-14-8-A on August 4, 1995.
The triggering action for this statutory review is the f ir s t five-year review, dated
S e p t e m b e r 30, 1995. Thi s review is required because hazardous substances, po l lu tan t s ,
or contaminants remain in the subsurface at concentrations that are above level s that
allow for unrestricted use of groundwater and for unrestricted exposure to
groundwater.
The remedial action for the site was de s igned as s p e c i f i e d in the Record of Decision for
the Edmunds Street Groundwater Operable Unit (USEPA, 1988c), and consists of
p u m p i n g and treating groundwater to remediate impacts of the f o l l o w i n g site-related
vo la t i l e organic compounds ( V O C s ) : 1,1-dichloroethene ( 1 , 1 - D C E ) ; 1,1,1-
trichloroethane ( 1 , 1 , 1 - T C A ) ; trichloroethene (TCE); and tetrachloroethene ( P C E ) . The
treated water is returned to the aquifer through an i n f i l t r a t i o n system. The object ive of
the remedial action is to reduce the concentrations of the site-related V O C s in the
groundwater to concentrations which would pose an excess l i f e - t ime cancer risk
( E L C R ) of less than one in one mi l l i on (1 x 10~6) should the groundwater be used as a
drinking water s u p p l y . These treatment goals address the Stat e of New Mexico Water
Quality Control Commission ( N M W Q C C ) regulations which govern discharges to the
State's groundwater resources. The groundwater treatment system, which utilizes an
aeration technology, was designed to reduce the concentrations of site-related VOCs in
the absence of petroleum-related compounds. In addi t ion to meeting the groundwater
discharge criteria s p e c i f i e d by the N M W Q C C , air emissions associated with the
groundwater treatment system must not exceed an E L C R of 1x10"6 under a prescribed
exposure scenario, as required by the Albuquerque Environmental H e a l t h Department.
In addition to operation of the groundwater remedial system, the remedial action for
the site includes a groundwater monitoring program, which was designed to monitor
the e f f e c t i v e n e s s of the remedial action. T h i s monitoring program also provides the
necessary data to monitor the movement of groundwater impacted by petroleum-
related compounds originating north and west of the site.
Construction of the remedial system was c ompl e t ed in January 1990. The p i l o t
program and p i l o t program extension were conducted f rom June 4 through S e p t e m b e r
10, 1990 and the results of these programs showed that the remedial system could
achieve the des igned removal e f f i c i e n c i e s and that the treatment unit e f f l u e n t met the
groundwater discharge limitations. The system startup program was conducted f rom

Van W a t e r s & R o g e r s Inc .3301 E d m u n d s S t r e e t S i t eA l b u q u e r q u e , N e w M e x i c o
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September 10, 1990 through January 1991. The results of this program showed that
the remedial system would meet the remedial objec t ives stated in the Consent Decree
(USEPA, 1989) and the remedial action plan (RAP) ( G & M , 1990d) at f l o w rates
between 80 and 140 gallons per minute (gpm). The analytical results f rom these
programs also confirmed that the concentrations of site-related VOCs detected in the
treatment unit inf luent samples were below the concentrations necessary to meet the air
discharge criteria. The long-term remedial system operation, maintenance, and
monitoring program has been conducted at the site since January 1991. During
operation of the remedial system from June 1990 through January 2000, a total of
493,455,100 gallons of groundwater have been recovered, treated, and returned to the
subsurface at an average f l o w rate of 100 gpm. Operational problems and maintenance
of the remedial system were temporary and were resolved as they were discovered.
The remedial system has s u c c e s s f u l l y treated site-related VOCs to below the
groundwater discharge criteria. An evaluation of the analytical results for samples
co l l ec t ed from the treatment unit influent shows that the total concentration of site-
related V O C s reached a maximum of 925 micrograms per l i t er (ug/L) in October 1990
and have s teadily dec l ined to 86 ug/L in October 1999, an overall decrease of 91
percent. Based on the annual average air emission rates calculated for the remedial
system, approximate ly 713 pounds of the site related V O C s have been removed from
the groundwater through January 2000. The results of the air emission calculat ions and
the air d i sper s ion modeling show that the air discharges from the remedial system were
well below the air discharge criteria from June 1990 through January 2000.
In November 1998, a VES was constructed at the site to improve e f f e c t i v e n e s s of the
existing remedial system and more quickly reduce dis solved constituent concentrations
to the maximum degree practical. Vapor samples were taken in October 1998 and
January 1999 to determine the concentrations of site-related VOCs in the vapors in
contact with underlying groundwater. An air quality permit to operate the VES was
submitted to the City of Albuquerque Environmental H e a l t h Department, Air Quality
Division on March 19, 1999 and was approved on July 16, 1999. The VES pi lo t study
was started on August 31,1999. As of the January 2000 sampling, the VES had been
operating for approximately 20 weeks. Changes in concentrations were observed
although no trends or conclusions can be made at this time.
The analysis of groundwater elevations shows that the remedial system has contained
the area of groundwater impacted by the site-related VOCs. The analysis also showed
that groundwater elevations declined at a rate of approx imate ly one foo t per year until
1997 when the groundwater elevations s tabi l ized.
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The results for the long term groundwater monitoring showed that the area of highest
concentrations of site-related VOCs in samples collected from the groundwater have
remained stationary in the vicinity of monitoring wells GM-09S and GM-02 and
recovery wells RW-01 and RW-02. A decrease in the overall aerial extent of the
groundwater impacted by the site-related VOCs also is i l lustrated by these results. The
concentrations of 1,1-DCE, 1 , 1 , 1 - T C A , T C E , and PCE detected in the center of mass
have decreased by approximately 95, 98, 81, and 72 percent, respectively, based on the
long term groundwater quality monitoring results. Petroleum related compounds
continue to be detected in samples collected from the groundwater in several
monitoring wel l s .
The Safe Drinking Water Act and the N M W Q C C Regulations were reviewed to
determine if any changes had been made in the standards since the ROD was
c ompl e t ed (USEPA, 1988c). Two changes were i d e n t i f i e d . The Cleanup Goal as
stated in the ROD for trans-l,2-dichloroethene is 70 parts per b i l l i o n ( p p b ) . According
to the National Primary Drinking Water Regulations, the maximum contaminant level
(MCL) for trans-l,2-dichloroethene is 100 p p b . T h i s change has not made the standard
more stringent. The Cleanup Goal as stated in the ROD for PCE is 20 ppb (USEPA,
1988c). According to the National Primary Drinking Water Regulations, the current
maximum contaminant level (MCL) for PCE is 5 ppb . T h i s change does make the
standard more stringent.
Representatives of USEPA, V W & R , and A G & M took part in a site inspection on
February 24, 2000. During the site inspection, the remedial system was observed. The
remedial system was found to be operating and funct ioning proper ly with no signs of
damage.

There have not been any changes in exposure pathways and no changes in toxicity or
other factors for constituents of concern. No def ic iencie s were discovered during this
second five-year review. No additional information has come to l ight that could call
into question the protectiveness of the remedy. The f o l l o w i n g are the
recommendations or f o l l o w - u p activities suggested at this time:

• An additional groundwater monitoring well should be installed between
monitoring wel l s GM-20 and G M - 1 2 R t o ensure that the southern most
component of the plume is being captured.

• The vapor extraction system should be expanded to incorporate the area
de f ined by monitoring we l l s GM-01 and GM-22R to the north, GM-12R to the
south, and 1-25 to the east.
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The remedial system at the site is protective of human health and the environment. A l b u q u e r q u e , New M e x i c o
The ELCR associated with the operation of the treatment unit during the ninth year of
operation (June 1998 to June 1999) was 1.2 x 10"9 with a cumulative risk of 2.5 x 10"7

for the f irst nine years of operation (June 1990 to June 1999). These risks are well
below the U S E P A guidance of an RLCR of 1.0 x 10"6, the maximum air discharge
requirements sp e c i f i ed by the RAP ( G & M , 1990d). Addi t ional ly , the plume has been
captured by the recovery wells and has not migrated further downgradient. The
installation of the expanded VES is expected to improve the e f f e c t iv ene s s of the
existing remedial system and more quickly reduce dissolved constituent concentrations
to the maximum degree practical.
Based on the data presented, the remedial action selected for the site achieves all of the
remedial objectives and therefore, remains protective of human health and the
environment.
The next five-year review will be conducted in 2005 in accordance with policy.
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Five-Year Review Summary Form

S H E I D E N T I F I C A T I O N
S i t e name (from W a s t e L A N ) : S o u t h V a l l e y S u p e r f u t i d S i t e (Edmunds Stree t OU #3)
EPA ID (from W a s t e L A N ) : NMD 980745558
Region: EPA Region 6 C i t y / C o u n t y : A l b u q u e r q u e / B e r n a l i l l o

NPL S t a t u s : M Final Q Deleted Q Other ( s p e c i f y ) :
Remediation status (choose all that a p p l y ) : Q Under Construction M Operating (LTRA) DComple t e
M u l t i p l e OUs? m Yes D No Construction completion date: PCOR on 9/30/96
Has site been put into reuse? El Yes Q No S i t e is an operating Fac i l i ty

Reviewing agency: SEP A JH S t a t e D T r i b e Q Other Federal Agency:
Authors: G r e p Lvssv. S u s a n Morris. S t e p h a n i e A r m i i o , Kathrvn Brantingham
Review per iod: 1995-2000
Date(s) of site inspection: February 24.2000
T y p e of review: M S t a t u t o r y

D P o l i c y
D P o s t - S A R A Q Pre-SARA
D Non-NPL Remedial Action Site
Q Regional Discretion

Q NPL-Removal only
D NPL S t a t e / T r i b e - l e a d

Review number: Q 1 (first) M 2 (second) Q 3 (third) D Other ( s p e c i f y ) :
T r i g g e r i n g action:
Q Actual RA Onsite Construction at OU#
D Construct ion C o m p l e t i o n
D Other ( s p e c i f y ) :

D Actual RA Start at OU#
El Recommendation of Previous Five-Year Review

Report

T r i g g e r i n g action date (from W a s t e L A N ) : Firs t Five Year Review was signed on S e p t e m b e r 30.1995
Due date (f iv e years a f t e r tr iggering action date): S e p t e m b e r 30.2000
Deficiencies:
No def i c i encie s were noted during the review.
Recommendations and F o l l o w - u p Act ion s:
An addi t i onal ground water monitoring well should be ins ta l l ed between GM-20 and GM-12R to ensure that the
southern-most component of the plume is being captured.
Protect iveness S t a t e m e n t ( s ) :
The results of the review indicate that the remedial Action at OU #3 has been, and is expected to continue to
be, protective of human health and the environment. Overall, the remedial actions have been functioning
as designed, and have been operated and maintained in an a p p r o p r i a t e manner. No def ic iencie s were
noted in remedial action implementation at the S i t e .
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1 . 0 I N T R O D U C T I O N
V a n W a t e r s & Roger s I n c .3301 E d m u n d s S t r e e t S i t eA l b u q u e r q u e , N e w M e x i c o

On behalf of Van Waters & Rogers Inc. ( V W & R ) , ARCADIS Geraghty & Miller, Inc.
(AG&M) has prepared this second five-year review of remedial actions at the V W & R
f a c i l i t y located at 3301 Edmunds Street (the "site") in Albuquerque, New Mexico
(Figure 1), as s p e c i f i e d in Section VII paragraph 24 of the Consent Decree in the
matter of the United Sta t e s vs. Univar Corporation (USEPA, 1989). The purpose of
this report is to summarize the remedial actions during the f i v e year period since the
previous five-year review comple ted November 8, 1995 ( G & M , 1995), evaluate the
e f f e c t i v e n e s s of the remedial action at meeting the remedial ob j ec t ive s , and show that
the remedial action remains protective of pub l i c health and the environment, as agreed
to by the United Sta t e s Environmental Protection Agency (USEPA). T h i s report
summarizes the installation, operation, maintenance, and monitoring of the remedial
system, the addition of the vapor extraction system (VES), and monitoring of the
groundwater and presents all analytical and operation data c o l l e c t ed during the f ive-
year period from January 1995 through January 2000.
T h i s five-year review was conducted pursuant to the Comprehensive Environmental
Response Compensation and Liab i l i ty Act ( C E R C L A ) Section 121(c), 42 U . S . C . §
9 6 2 l ( c ) , the National Contingency Plan (NCP) (40 CFR § 300.430 (f)(4)(ii)), O f f i c e o f
S o l i d Waste and Emergency Response ( O S W E R ) Directive 9355.7-02 (May 23, 1991),
O S W E R Directive 9355.7-02A (July 26, 1994), O S W E R Directive 9355.7-03A
(December 21, 1995), and draf t O S W E R Directive 9355.7-03B-P (draft
Comprehens ive Five-Year Review Guidance).
Sec t i on 1 2 1 ( c ) of CERCLA requires that "If the President selects a remedial action
that results in any hazardous substances, pollutants, or contaminants remaining at the
site, the President shall review such remedial action no less often than each 5 years
after initiation of such remedial action to assure that human health and the
environment are being protected by the remedial action being implemented." Under
the N C P , the F e d e r a l regulations which implement C E R C L A , USEPA is required to
conduct f ive-year reviews of a remedial action whenever, under the remedial action,
"hazardous substances, pollutants, or contaminants are remaining at the site above
levels that allow unlimited use and unrestricted exposure."
T h i s five-year review has been approved by the Director of the S u p e r f i i n d Division,
USEPA Region 6. A l t h o u g h CERCLA Sect ion 1 2 1 ( c ) authorizes "the President" to
undertake f i v e year reviews, the President's authority was delegated to the
Administrator of the USEPA by Executive Order 12580 (52 F e d . Reg. 2926, January
29, 1987), and this authority was further de l egated to the USEPA's Regional
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Adminis trators on Sept ember 13, 1987, by U S E P A Delegation No. 14-8-A. F i n a l l y ,
the authority was delegated to the Director of the S u p e r f u n d Division by USEPA
Region 6 Delegation No. R6-14-8-A on August 4,1995.
The triggering action for this statutory review is the f irst five-year review, dated
S e p t e m b e r 30, 1995. T h i s review is required because hazardous substances, po l lu tan t s ,
or contaminants remain in the subsurface at concentrations that are above levels that
allow for unrestricted use of groundwater and for unrestricted exposure to
groundwater.
The remedial action for the site was designed as s p e c i f i e d in the Record of Decision
(ROD) for the Edmunds Street Groundwater Operable Unit (USEPA, 1988c), and
consists of pumping and treating groundwater to remediate impacts of the f o l l o w i n g
site-related volat i l e organic compounds ( V O C s ) : 1,1-dichloroethene ( 1 , 1 - D C E ) ; 1,1,1-
trichloroethane ( 1 , 1 , 1 - T C A ) ; trichloroethene (TCE); and tetrachloroethene ( P C E ) . The
treated water is returned to the aquifer through an i n f i l t r a t i o n system. The ob j e c t ive of
the remedial action is to reduce the concentrations of the s i te-related V O C s in the
groundwater to concentrations which would pose an excess l i f e - t i m e cancer risk
( E L C R ) of less than one in one mi l l i on (1 x 10"6) should the groundwater be used as a
drinking water s u p p l y . T h e s e treatment goals address the S t a t e of New Mexico Water
Quality Control Commission ( N M W Q C C ) regulations which govern discharges to the
State's groundwater resources. The groundwater treatment system, which ut i l ize s an
aeration technology, was designed to reduce the concentrations of site-related V O C s in
the absence of petroleum-related compounds. In addition to meeting the groundwater
discharge criteria s p e c i f i e d by the N M W Q C C , air emissions associated with the
groundwater treatment system must not exceed an ELCR of 1x10"6 under a prescribed
exposure scenario, as required by the Albuquerque Environmental Heal th Department
(AEHD).
In November 1998, a VES was constructed at the site to improve e f f e c t i v e n e s s of the
existing remedial system and more quickly reduce dis solved constituent concentrations
to the maximum degree practical. Vapor sample s were taken in October 1998 and
January 1999 to determine the concentrations of site-related V O C s in the vapors in
contact with underlying groundwater. An air quality permit to operate the VES was
submitted to the Ci ty of Albuquerque Environmental H e a l t h Department, Air Quality
Division on March 19, 1999 and was approved on July 16, 1999. The VES p i l o t study
was started on August 31, 1999.
In addi t ion to operation of the groundwater remedial system, the remedial action for
the site includes a groundwater-monitoring program, which was des igned to monitor
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the e f f e c t i v ene s s of the remedial action. T h i s monitoring program also provides the
necessary data to monitor the movement of groundwater impacted by petroleum-
related compounds originating north and west of the site.
2 . 0 S I T E C H R O N O L O G Y
On June 22, 1988, the ROD for the Edmunds Street Groundwater Operable Unit was
f i l e d . In January 1989, the Remedial Investigation and F e a s i b i l i t y S t u d y reports were
submitted to the USEPA and New Mexico Environment Department (NMED). The
Remedial Action Plan (RAP) was submitted to the U S E P A and N M E D on Sep t ember
7, 1990. The system start-up program was conducted S e p t e m b e r 10, 1990 through
January 14, 1991. On November 8, 1995, the f ir s t f ive-year review for the site was
comple t ed . In March 1996, U S E P A and N M E D gave verbal approval of modi f i ca t i ons
to the remedial system. These modi f i ca t ions included using Columbia Analyt ical
Services as a laboratory, lower reporting l imi t s , and elimination of analysis for
benzene, toluene, ethylbenzene, and xylene (BTEX) and 1,2-dichloroethane ( 1 , 2 - D C A )
by U S E P A Methods 8010 and 8020. Two groundwater monitoring w e l l s were
installed in March 1998, one as a replacement well (GM-22R) and one new well (GM-
25). In November 1998, a VES was installed at the site. The air quality permit to
operate the VES was submitted on March 19,1999 and approved on July 16, 1999.
The VES p i l o t study was stated on August 31, 1999. A c o m p l e t e site chronology is
included as A p p e n d i x A.
3.0 BACKGROUND
3.1 P h y s i c a l Charac t er i s t i c s

The site consists of approximate ly 6.5 acres located at in an industrial area in the
southern portion of Albuquerque, New Mexico (Figure 1). The site is located
approx imate ly one-half mile west of the Albuquerque International Airpor t and
approx imat e ly one-half mile east of the Rio Grande.
3.2 Land and Resource Use

The site has been used for various industrial and commercial purposes for
approximate ly 30 years. In 1965, Edmunds Chemical Company purchased the land.
Edmunds and its successor, SEC Corporation, distributed various industrial chemicals
in addition to se l l ing dry ice, chlorine, and ammonia gas. In 1971, SEC sold the
industrial chemical portion of its business to V W & R a n d SEC continued in the
business of s e l l i n g dry ice, chlorine, and ammonia gas. V W & R began leasing the
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eastern portion of the property for its activities, while SEC continued to occupy the rest
of the site. In 1974, V W & R enhanced a naturally occurring shallow depress ion (now
called the S V - 1 0 area) to control storm-water runof f on the eastern portion of the site.
In 1977, AmeriGas acquired SEC Corporation and continued the dry ice, chlorine, and
ammonia gas operation, while V W & R remained as a tenant. AmeriGas sold the
property in 1982 to Dixie Chemical,, and re-acquired the property later that same year.
Since 1985, only V W & R h a s been active at the site. In June 1988, V W & R purchased
the proper ty from AmeriGas and has owned and operated the site since that time.
3.3 H i s t o r y of Contaminat i on

Early in 1978, unpleasant taste and odor were noted in the water from well A - l , an on-
site well which supp l i ed the waterto the site. Thi s well is c omple t ed to a d e p t h of 132
f e e t below land surface and screened from 112 to 132 fee t below land surface. A water
sample from well A-l was subsequently analyzed and several halogenated VOCs were
detected. A f t e r detection of the VOCs, bo t t l ed water was provided for drinking at the
site; however, the water from well A-l was used for non-consumptive purpose s until
the well was removed from service. T h i s well was replaced by well A-2 in 1980. W e l l
A-2 was completed to a depth of 522 fee t below land surface and screened from 510 to
522 f e e t below land surface.
Also in 1978 the City of Albuquerque analyzed samples f rom the San J o s e and Mile s
municipal well f i e l d s . W e l l s SJ-3 and SJ-6 (in the San J o s e well f i e l d ) and Miles-1 (in
the Miles well f i e l d ) were temporarily taken out of service f o l l o w i n g the detection of
low l eve l s of contamination in their waters. Wel l Mile s-1 was returned to service as
repeated chemical analysis fa i l ed to confirm the presence of any contaminants.
In 1981, the U S E P A and iNMED (foimeriy Hie Environmental Improvement Division
of the New Mexico H e a l t h and Bttvtoofiiaeat Department) designated a 1-square mile
area around SJ-6 as a SaperAni site (8J-6 S t a d y Area) which was added to the
National Priorities List, In older t® locate potential sources of ground-water
contamination in the vicinity of SJ-6, til® NMED conducted a regional study, entitled
"Organic Ground-Water Pollutants to the South V a l l e y of Albuquerque, New Mexico,
December 1982."

«

As a result of the investigation, the U S E P A and N M E D i d e n t i f i e d the f o l l o w i n g six
potential source locations in Ae South Valley: G E / A i r Force , Chevron, Texaco, Duke
City Distributing, W h i t f i e l d Tank Lines, and the Edmunds Street property. The owner
of these sites were i d e n t i f i e d as p o t e n t i a l l y re spons ib l e parties (PRPs). As part of the
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S u p e r f u n d process, the USEPA and N M E D conducted what is characterized as a
focused f e a s i b i l i t y study to evaluate remedial measures for W e l l SJ-6 (USEPA, 1984),
and two phases of site characterization conducted in 1984 and 1985. Based on these
investigations, the USEPA published a remedial investigation report (USEPA, 1988a)
and a f e a s i b i l i t y study (USEPA, 1988b) which concluded that the trace concentrations
of solvents in the vicinity of SJ-6 "do not pose a threat to p u b l i c health or the
environment" provided that the SJ-6 remedial action as described in the ROD for the
South V a l l e y is implemented.
In the early 1980's, three s i t e-speci f i c investigations of groundwater contamination
were conducted at the Edmunds Street site for Dixie Chemical, AmeriGas, and V W & R
by Underground Resource Management (URM, 1982), American Ground-Water
Consu l tant s ( A G C , 1983), and D'Appolonia Waste Management Services ( D W M S ,
1983 and 1984), re spect ively.

In 1985, Geraghty & Miller conducted a Source Control Inve s t iga t i on to locate on-site
sources of V O C s and to preliminarily de f ine the nature and extent of the contaminated
soil and groundwater ( G & M , 1985), The source control investigation involved
in s ta l l ing eight monitoring wel l s , taking water-level measurements, co l l e c t ing two
rounds of groundwater samples, performing geophysical logging of selected wel l s , and
conducting an aquifer test on well A - l .
Based on the initial results of the source control investigation, a work p l a n was
prepared to investigate potential o f f - s i t e migration. The work plan was submitted to
the USEPA and NMED on March 26,1987 and received f inal approval on July 5,
1987. The purpose of the o f f - s i t e investigation was to determine the extent of the VOC
contamination in groundwater east of the site and involved a soil-gas survey and the
ins ta l la t ion of additional monitoriag wells.
Based on additional studies, including the site remedial investigation (G&M, 1989a),
f e a s i b i l i t y study ( G & M , 1989b)3 and a public health evaluation prepared by Harding
Lawson Associates (1989), the USEPA issued a ROD (USEPA, 1988c) which stated
that the source of site-related VOCs no longer exists at the Edmunds Street site. Only
the groundwater plume of site-related VOCs required remediation, as agreed in the
Consent Decree between Univar Corporation and the USEPA and N M E D (USEPA,
1989). A special report prepared by Geraghty & M i l l e r and Harding Lawson, which
was accepted by the USEPA and NMED, demonstrated that site-related VOCs did not
travel northwestward from the site and were not implicated in the contamination of
W e l l SJ-6 (G&M/HLA, 1989). Ult imat e ly , the V W & R site was removed as a PRP
from the SJ-6 Operable Unit.

V a n W a t e r s & Roger s I n c .3301 E d m u n d s S t r e e t S i t e
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In accordance with the terms established in the ROD (USEPA, 1988c) and Consent
Decree (USEPA, 1989), the RAP ( G & M , I 9 9 0 d ) and quali ty assurance p r o j e c t plan,
created as an appendix to the RAP ( G & M , 1990c), were prepared. Recovery we l l s
were installed in 1989 and the treatment unit was constructed during the f ir s t quarter of
1990. A p i l o t program was conducted during the third quarter of 1990 and the
treatment system stabilized and was f u l l y operational by the end of 1990. Addit ional
information regarding the operation of the treatment unit is provided later in this report.
4 . 0 R E M E D I A L A C T I O N S
4.1 Remedy S e l e c t i o n

As stated in the ROD (USEPA, 1988c), the remedial action selected consisted of the
f o l l o w i n g parts " containment and col lect ion of the contaminated groundwater through
the use of an extraction well system, treatment of the recovered groundwater through
packed tower aeration, and return the treated water to the aqui f er through i n f i l t r a t i o n
galleries." The ROD also states "The selected remedy would also include monitoring
of both groundwater, treated water and ambient air to ensure the e f f e c t i v e n e s s of the
remedy." The selected remedial action was implemented in accordance with the
Consent Decree (USEPA, 1989) and a de s cr ip t ion of the propos ed de s ign and
operational information is included in the RAP ( G & M , 1990d) and the Remedial
Design Report ( G & M , 1990a). A groundwater monitoring p l a n to determine the
e f f e c t i v e n e s s of the remedial actions also was included in the RAP ( G & M , 1990d).
4.2 Remedy I m p l e m e n t a t i o n
Extraction we l l s RW-01, RW-02, RW-03, and RW-04 were instal led in October and
November 1989 at the locations shown on Figure 2. These recovery w e l l s were
c ompl e t ed at d ep th s of 155, 166,180 and 200 f e e t below land surface, respect ively, in
the intermediate aquifer. The original design of the recovery well system was based on
groundwater modeling scenarios.
The installation of the water conveyance lines, electrical lines, treatment unit, and
in f i l t ra t i on gal l ery was completed by January 1990. The groundwater treatment unit
uti l izes the aeration treatment method to remove the site-related V O C s from the
groundwater inf luent . Once the groundwater is processed through the treatment unit,
the treated e f f l u e n t is discharged to an on-site i n f i l t r a t i o n gallery located immediately
west of the treatment unit building. The in f i l t ra t i on g a l l e r y was or ig ina l ly des igned
using a s ing l e horizontal per f ora t ed p i p e in a gravel enve l ope and has since been
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m o d i f i e d to include a second horizontal per forated p i p e in a gravel envelope. Both
systems work concurrently.
The operating requirements for the remedial system were i d e n t i f i e d during the
development of the app l i cab l e , relevant, and appropr ia t e requirements as part of the
remedial investigation and f ea s ib i l i ty study. The cleanup objec t ive for the groundwater
impacted by site-related VOCs are de f ined as the USEPA's and NMWQCC's
maximum contaminant level s ( M C L s ) for drinking water s u p p l i e s . In addition, the
groundwater and air discharges from the treatment unit must meet the groundwater
discharge criteria s p e c i f i e d by the N M W Q C C and the air discharge criteria s p e c i f i e d
b y t h e A E H D .
As the treatment system was not designed to treat pe tro l eum related compounds, the
appearance of these compounds in the recovered groundwater from o f f - s i t e sources
was expected to interfere with and reduce the e f f i c i e n c y of the treatment s y s t e m ' s
ab i l i ty to remove site-related VOCs, or cause the system to violate air or water
discharge limits established under the Consent Decree (USEPA, 1989). S u c h
interference or violation of discharge limits were i d e n t i f i e d in Sect ion XXXVIII the
Consent Decree (USEPA, 1989) as causes for termination of the groundwater
remediation program.
To determine the e f f e c t i v e n e s s of the remedial system at achieving the remedial
o b j e c t i v e s , routine treatment unit monitoring, water-level measurements, and
groundwater monitoring is conducted at the site. The data co l l e c t ed pursuant to
operation and maintenance of the remedial system are appended to this report. The
data have been evaluated and are discussed in detail in this report.

4.3 Sys t em Operat ion and Maintenance

The groundwater treatment system for the site has been operating since June 4, 1990.
The remedial system was started using a phased approach to insure compliance with
discharge criteria. A six-week pilot program was conducted and was f o l l o w e d by a
f o u r week p i l o t program extension due to incorrect analysis by the laboratory of the
sample s c o l l e c t ed during the p i lo t program. The p i l o t program was f o l l o w e d by an 18-
week startup program conducted to determine the optimum range of f l o w rates for the
remedial system. Long-term operation, maintenance and monitoring of the system
have continued since complet ion of the startup program. An overview of each of these
programs is provided in the f o l l o w i n g section.
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4.3.1 Pi lo t P r o g r a m

The air s t r ipper pi lo t program was conducted, as proposed in the work plan (G&M,
1990b), from June 4, 1990 to July 18, 1990. The analytical results for the samples
co l l e c t ed during this period of time were determined to be invalid a f t e r the analytical
data were f o r m a l l y validated by A G & M . The invalid data resulted from analytical
calibration procedures performed by the laboratory which were inconsistent with those
es tabli shed by the U S E P A contract laboratory program procedures. T h e r e f o r e , a p i l o t
program extension was approved by the USEPA and N M E D and conducted at the site
from August 20 to S e p t e m b e r 10,1990, as documented in the air s t r ipper p i l o t program
report (G&M, 1990e).
The ob j e c t ive of the p i l o t program, and subsequent p i l o t program extension, was to
collect water quality data to determine whether the treatment unit would achieve the
removal e f f i c i e n c i e s s p e c i f i ed in the Remedial Design Report (G&M, 1990a). In
addit ion, equipment operational data were c o l l e c t ed to c ompl e t e the operation and
maintenance manual for the remedial system (G&M, 199 la).
The analytical results for samples co l l ec t ed during the p i l o t program extension
confirmed that the site-related VOCs were present in the extracted groundwater as
measured in the treatment unit influent stream. In addi t ion, 1,2-DCA, methylene
chloride, and acetone were detected in sample s c o l l e c t ed from the inf luent stream. The
analytical re sul t s for the samples co l l e c t ed from the treatment unit e f f l u e n t during the
p i l o t program indicated that the treatment unit achieved the de s ign removal e f f i c i e n c i e s
s p e c i f i e d in the Remedial Design Report (G&M, 1990a) and that e f f l u e n t f rom the
treatment unit met the groundwater quali ty discharge l imi tat ions s p e c i f i e d in the RAP
(G&M, 1990d). The analytical results also confirmed that concentrations of site-
related V O C s detected in samples collected from the treatment unit in f luent were
below the concentrations necessary to meet the air discharge criteria. A d d i t i o n a l l y , no
s igni f i cant operational or maintenance problems were encountered. Based on the
results of p i l o t program extension, the treatment unit operation was continued under the
system startup program as described in the f o l l o w i n g section.
4.3.2 S y s t e m S t a r t u p P r o g r a m

The system startup program began on S e p t e m b e r 10, 1990 and continued through
January 14 ,1991 as proposed in the RAP (G&M, 1990d). The ob j e c t ive of the startup
program was to operate the treatment unit at varying f l o w rates to determine the
opt imum f l o w rate of the system, to ensure that the e f f l u e n t water qual i ty from the
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treatment unit was in compliance with the discharge criteria and to ensure that the
capture zone of the recovery system would contain the area of groundwater impact.
The treatment unit was operated for an 18-week period at f l o w rates of 120 gallons per
minute (gpm), 130 gpm, and 140 gpm with each f l o w rate being sustained for 6 weeks.
S a m p l e s of the treatment unit influent and e f f l u e n t were co l l e c t ed and groundwater
l evel s were measured prior to starting the remedial system, a f t e r one f u l l week of
operating at a consistent f l o w rate, and jus t prior to increasing each incremental f l o w
rate.
S a m p l e s were col lected f rom the treatment unit in f lu en t and e f f l u e n t to determine the
e f f i c i e n c y of the treatment system and to veri fy that the e f f l u e n t process stream was in
compliance with the groundwater discharge criteria. The sample s were analyzed for
V O C s , total petroleum hydrocarbons (TPHs), and major cations and anions.
The V O C s cons i s t en t ly detected in sample s co l l e c t ed f rom the i n f l u e n t of the treatment
unit during the system startup included the f o u r s i te-related V O C s , 1,2-DCA, and
methylene chloride. The results of the VOC analyses ver i f i ed that, for each f l o w rate,
all VOC concentrations in the treatment unit e f f l u e n t were below laboratory reporting
l imits and met the discharge criteria. A d d i t i o n a l l y , the analytical re sul t s also confirmed
that concentrations of site-related VOCs detected in sample s c o l l e c t ed from the
treatment unit inf luent were below the concentrations necessary to meet air discharge
criteria.
S a m p l e s col lected from the treatment unit in f luent and e f f l u e n t also were analyzed for
T P H s to determine whether the petroleum impacted groundwater plume adjacent to the
site was a f f e c t i n g the operation of the remedial system. TPHs compounds were
detected in sample s col lec ted from the treatment unit inf luent suggesting that the
petroleum-impacted groundwater had reached the recovery system. However, no TPH
compounds were detected in samples col lec ted from the treatment unit e f f l u e n t ,
indicat ing that the treatment unit was e f f e c t i v e in removing the TPH compounds at
these concentrations.
The analytical result s for cations and anions indicated that low concentrations of these
ions are d i s s o lv ed in the groundwater, the concentrations of these ions in the in f lu en t
and e f f l u e n t process streams were e s s en t ia l ly ident i ca l , and l i t t l e mass was being
pre c ip i ta t ed in the system. T h i s was support ed by visual observations in the f i e l d that
revealed that p r e c i p i t a t e s were not rapid ly forming on the packing in the air s t r i p p e r
nor causing any operational d i f f i c u l t i e s .
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The capture zone of the remedial system was evaluated using a groundwater elevation
map prepared f rom the water-level measurements co l l e c t ed on January 14, 1991 (at the
end of the system startup program). T h i s evaluation indicated that the capture zone
generated from the f inal 140 gpm f l o w rate test was larger and more extensive than the
capture zone predicted by groundwater model ing at 80 gpm, and extended
downgradient to a location between monitoring well clusters GM-14 and GM-15
( G & M , 1991b).
The re sul t s of the startup program indicated that each f l o w rate was capable of
achieving the containment object ives of the remedial design, so the selected
operational f l o w rate for the system was determined by optimizing the e f f i c i e n c y of
each of the recovery well pumps. M a n u f a c t u r e r ' s data indicated the pumps operated
most e f f i c i e n t l y at approximate ly 35 gpm. T h e r e f o r e , the f inal propo s ed optimal
combined f l o w rate for the recovery system was 140 gpm, with any f l o w between 80
gpm and 140 gpm meeting the containment ob j e c t iv e s . The proposed optimal f l o w
rate of 140 gpm was discussed and accepted by the regulatory agencies in a conference
call between U S E P A , N M E D , V W & R , and A G & M on January 18, 1991.
In summary, the analytical results of the system startup program cons i s t en t ly
demonstrated that the treatment unit e f f l u e n t c ompl i ed with the e f f l u e n t discharge
criteria s p e c i f i e d in the RAP ( G & M , 1990d). In addi t i on, the capture zone generated
f rom the recovery we l l s operating between. 80 and 140 gpm encompassed the area of
groundwater impacted by site-related compounds i d e n t i f i e d in the Remedial
Inves t igat ion ( G & M , 1989a). T h e r e f o r e , the result s of the system startup program
indicated that the treatment unit would meet the o b j e c t i v e s of the Consent Decree
( U S E P A , 1989) and the RAP ( G & M , 1990d) at any f l o w rate between 80 and 140
gpm. Based on the results of the system startup program, operation of the remedial
system was continued at the proposed optimal f l o w rate of 140 gpm and the long term
operation, maintenance, and monitoring program was conducted as s p e c i f i e d in the
RAP ( G & M , 1990d) and as described in the f o l l o w i n g section.
4.3.3 L o n g T e r m R e m e d i a l S y s t e m O p e r a t i o n a n d M a i n t e n a n c e

Long term operation and maintenance of the remedial system has been conducted since
comple t i on of the system startup program in January 1991. Routine operation and
maintenance of the remedial system was conducted f rom January 1991 through
January 2000, as s p e c i f i e d in the RAP ( G & M , 1990d). The f o l l o w i n g is a summary of
the average f l o w rates for each year from 1995 through 2000, as well as any
operational prob l ems that occurred. A more d e ta i l ed chronology of events is included
in A p p e n d i x A.

V a n W a t e r s & Roger s I n c .3301 E d m u n d s S t r e e t S i t e
A l b u q u e r q u e , N e w M e x i c o

r r t v \ f l n a Q c n d S y r T W . d o c 17



A R C A D I S G E R A G H T Y & M I L L E R
S e c o n d F i v e - Y e a r
Review of Remedia l
A c t i o n s

The remedial system operated at an average f l o w rate of 113 gpm with minimal down
time reported during the sixth year of remedial system operation (June 1995 to June
1996). Operational problems that occurred throughout the year included a broken
p u l l e y on the remedial system, reversed wiring on recovery well RW-02, blown f u s e s
on recovery well RW-04, and a crushed junct ion box and par t ia l ly cut electric line for
recovery well RW-04. The pumps and p i p e s for all recovery we l l s were cleaned, the
pumps and motors were replaced in recovery wells RW-02 and RW-03, and all the
recovery wel l s were chlorinated.
The remedial system operated at an average f l o w rate of 123 gpm during the seventh
year operation (June 1996 to June 1997). Operational problems that occurred
throughout the year included replacement of the pump and motor in recovery well RW-
04, periodic shutdowns due to a frozen f l o a t valve, shut down of program log i c
control s on recovery well RW-01 due to a loose control wire, and a frozen and burst
i n f l u e n t s u p p l y line.
During the eighth year of operation ( J u n e 1997 to June 1998), the remedial system
operated at an average f l o w rate of 124 gpm. Operational prob l ems occurred
throughout the year. From June through August, the remedial system p e r i o d i c a l l y shut
down due to power outages caused by weather conditions. In February 1998, recovery
well RW-04 shut down due to a short in the electrical line under Inters tate 25. The
pump was not restarted, as agreed to by the USEPA and N M E D . A d d i t i o n a l l y , two
groundwater monitoring we l l s were instal led in March 1998, one as a replacement well
( G M - 2 2 R ) and one new well ( G M - 2 5 ) , and the VES was ins tal led in ant i c ipat ion of
conducting a vapor extraction p i l o t test.
The remedial system operated at an average f l o w rate of 91 gpm (with only three
recovery wel l s pumping RW-01, RW-02, and RW-03) from June 1998 to June 1999,
the ninth year of remedial system operation. Operational prob l ems included the
remedial system shutting down due to weather in S e p t e m b e r and October 1998 and the
remedial system operational information was not recorded in A p r i l and May 1999 due
to a problem with the remote monitoring system. A d d i t i o n a l l y , the measuring point
elevations for all of the groundwater monitoring w e l l s were resurveyed in A p r i l 1999.
The remedial system operated at an average f l o w rate of 85 gpm from June 1999
through January 2000. Operation problems that occurred during this time period
included replacement of the pumps and motors in recovery well RW-01 and RW-02,
replacement of the drop p i p e in recovery well RW-02, replacement of the fu s e s for
recovery well RW-02, and repairs to the remote monitoring system modem. A leak in
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the e f f l u e n t line for recovery well RW-04 was discovered during the October 1999
sampl ing event and was repaired in January 2000.
A summary of the remedial system operations and maintenance for the entire tenth
year of operation (June 1999 to June 2000) will be included in the 2000 Annual
Progress Report to be distributed in July 2000.
4.3.4 O p e r a t i o n and M a i n t e n a n c e Cos t s
The annual operations and maintenance costs as stated in the ROD (USEPA, 1988c)
for the pumps and recovery wel l s , aeration tower, and i n f i l t r a t i o n ga l l e ry were
estimated to be approx imate ly $37,000 per year. T a b l e 1 is a summary of the actual
costs f r o m March 1989 through December 1999. Based on the actual costs, the
average annual cost for operation and maintenance of the remedial system is
approximate ly $37,700. The costs were higher than this average in 1991 due to the
installation of a te lemetry system and ins tal lat ion of permanent p u m p s in selected
groundwater monitoring we l l s . The costs were higher than the annual average in 1994
due to the ins ta l la t ion of a second i n f i l t r a t i o n line, a programmable l og i c control l er for
remote monitoring, and the Aqua Mag system for control of calcium carbonate. In
1997, the VES system was installed and iri 1998 two additional monitoring we l l s were
instal led re su l t ing in a higher than average annual cost.
4.4 V a p o r Extract ion Sys t em P i l o t Test

4.4.1 I n t r o d u c t i o n

T h i s section of the Second Five-Year Review provides documentation of results
achieved to date for an on-going VES p i l o t study. The p i l o t study was implemented to
evaluate the a p p l i c a b i l i t y of using a VES to improve the exi s t ing remedial action of
groundwater extraction/treatment operational at the site.
As summarized in this report, d i s so lved concentrations of site-related V O C s have
declined dramatically since the groundwater extraction/treatment system became
operational in June 1990. However, elevated site-related VOC concentrations remain
in groundwater as indicated by samples collected from several monitoring wel l s at the
site. Pot en t ia l ly , concentrations of V O C s in the vapors in the unsaturated zone at the
site may be acting as a continuing source of groundwater impact. The direct contact
between the vapor and the groundwater provides a pathway for the VOCs to move
f rom the vapor phase into the groundwater. In set t ings with de ep unsaturated zones
and minimal i n f i l t r a t i o n , typical at the site, gas phase chemical transport can be a
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dominant process by which groundwater becomes impacted (Falta etal., 1989). T h i s
vapor-to-groundwater migration pathway is s p e c i f i c a l l y targeted by the p i l o t study.
Vapor extraction is a physical process whereby a blower is used to withdraw vapors
from w e l l s screened across the unsaturated zone. The volati le constituents are
removed in vapor phase, resulting in a reduction of mass in the unsaturated zone.
Given the relative ease at which vapors move through the unsaturated zone, mass
removal rates achieved through vapor extraction are t y p i c a l l y high compared to mass
removal rates for technologies relying so l e ly on groundwater withdrawal and
treatment. T h i s observation explains the widespread acceptance of this technology for
the cleanup of VOCs such as those found at the site.
I m p l e m e n t a t i o n of the vapor extraction p i l o t study at the site is designed to evaluate the
po t en t ia l to improve the e f f e c t i v e n e s s of the existing remedial system and more quickly
reduce d i s s o lved constituent concentrations to the maximum degree pract ical . T h i s
p i l o t s tudy is de s igned to conf irm the e f f i c a c y of VES and provide des ign de ta i l s for
p o s s i b l e fu ture expansion of the system.
4.4.2 B a c k g r o u n d

Vapor sample s were co l l e c t ed from several monitoring we l l s in October 1998 and
January 1999. Where monitoring well c ompl e t i on s a l l owed , a s ingle monitoring well
was sampled by two methods. The f ir s t sample co l l e c t i on method was designed to
obtain vapor samples from j u s t above the water table. A per i s ta l t i c pump was used to
remove vapors from the monitoring well at a low rate and provide minimally disturbed
vapor samples . The p er i s ta l t i c pump was placed at the ground surface and a packer
was placed within the monitoring well to i solate the screened interval. S i l i c o n e tubing
was placed into the well to draw the sample from below the well packer up to the
ground surface where the sample was co l l ec t ed into a Tedlar™ bag. The analytical
results f rom this sample col lec t ion method are assumed to be indicative of vapors in
contact with the underlying groundwater. The second sample co l l e c t ion method
removed vapors at a higher f l o w rate using an e l e c tr i ca l ly operated blower placed on
top of the monitoring well casing and was designed to provide a "composite" sample of
vapors adjacent to the monitoring well. The second method was expected to provide
analytical re sul t s predi c t ive of vapor compos i t i on for an extraction system and,
there fore , u s e f u l for estimating recovery and emissions for an operat ing V E S .
A summary of the analytical results for the s i t e - s p e c i f i c compounds which exceeded
laboratory report ing l imit s in vapor sample s is provided in T a b l e 2. Monitoring well
locations are shown on Figure s 2 and 3. Due to confu s ion on former well de s ignat ions ,
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f o u r of the site we l l s have been re-named. The new well designations are summarized
in T a b l e 3 and Figure 3. The vapor well referred to as S V - 1 0 during the vapor
sampling and throughout the pi lo t study work plan is now designated VE-3.
Vapor concentrations detected for each of the site-related V O C s using the f irst sample
co l l e c t i on method, designed to i so late and collect vapor samples immediately adjacent
to the water table, were higher than vapor concentrations detected using the second
sample c o l l e c t i on method for 8 of the 12 sets of analytical results available for
comparison. S p e c i f i c a l l y , analytical results for samples co l l e c t ed j u s t above the water
table f rom monitoring w e l l s GM-03, GM-06 [both sampl ing d a t e s ] , G M - 0 9 S , GM-
12R, G M - 1 3 , G M - 1 6 , and GM-22R using the p er i s ta l t i c p u m p technique were higher
than analytical results for sample s col lec ted f rom these monitoring w e l l s using the
electric blower.
Analytical results for sample s co l l ec t ed from monitoring well GM-02 also indicated
that vapor concentrations for 1,1-DCE and TCE were higher in sample s co l l ec t ed using
the f ir s t sample c o l l e c t i on method than the concentrations detected using the second
sample c o l l e c t i on method. Analytical results for sample s co l l e c t ed from this
monitoring well for 1 , 1 , 1 - T C A and PCE were the same order of magnitude for both
sample c o l l e c t i o n methods.
Analyt i ca l results for samples c o l l e c t ed from monitoring well GM-05 also indicated
that vapor concentrations for 1,1-DCE, 1 , 1 , 1 - T C A , and TCE were higher in samples
c o l l e c t ed using the f i r s t sample c o l l e c t i on method than the concentrations detected
using the second sampl ing method. Analytical result s for samples co l l e c t ed from this
monitoring well for PCE were the same order of magnitude for both co l l e c t i on
methods.
The remaining two sets of data ( G M - 1 0 - A I R and G M - l 1S-AIR) did not indicate a
s i gn i f i can t d i f f e r e n c e between the two sample co l l e c t i on methods ( T a b l e 2). However,
it should be noted that vapor analytical results for sample s co l l e c t ed by both sample
c o l l e c t i on methods for these two monitoring w e l l s are re la t ive ly low. S i m i l a r l y , recent
groundwater analytical results for samples co l l ec t ed from these two monitoring w e l l s
were also re la t ive ly low.
Analyt i ca l results for vapor samples co l l ec t ed from selected monitoring w e l l s were
used to prepare an a p p l i c a t i o n for an air quali ty permit to operate a VES at the site.
The a p p l i c a t i o n was submitted to the Ci ty of Albuquerque Environmental Heal th
Department, Air Quality Division on March 19, 1999. The permit was issued to
V W & R o n J u l y 1 6 , 1999.
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Groundwater samples were col lec ted prior to startup of the VES p i l o t study during the
normally scheduled annual sampling event (April 1999). T h i s sampl ing event, along
with the historical data for the site, provides a baseline for comparison with those
groundwater sample s collected a f t e r start-up of the V E S . Groundwater samples were
subsequently collected from selected we l l s during the semi-annual sampling event in
October 1999.
In addition to those monitoring w e l l s normally scheduled to be sampled in October
1999, monitoring we l l s GM-02, GM-04, GM-05, GM-06, GM-08, GM-09S, GM-13,
and 1-01 were also sampled. T h i s event took place approx imat e ly eight weeks a f t er
startup of the V E S . Monitoring wel l s GM-02, GM-04, GM-05, GM-06, GM-08, GM-
0 9 S , G M - 1 3 , and 1-01 were also sampled in January 2000 to provide additional data for
evaluation of the V E S . Comparison of these s u p p l e m e n t a l analytical results with
future groundwater analytical result s , will provide an important basis to evaluate the
e f f e c t i v e n e s s of the VES on d i s s o lv ed-pha s e groundwater concentrations at the site.
The VES currently instal led at the site consists of a s e l f-contained extraction blower,
vapor-liquid separator (knockout p o t ) and associated controls, valves and p i p i n g
( F i g u r e 4). The system has a maximum throughput of approx imat e ly 450 standard
cubic f e e t per minute ( s c f m ) . The ins tal led blower consists of a 15-horsepower, rotary-
lobe blower e q u i p p e d with a variable speed drive. The system is housed within a
wheel-mounted and locked trailer po s i t i oned in the southeast corner of the V W & R
proper ty (Figure 3).
The system is currently connected through underground p i p i n g to monitoring wel l s
GM-02, GM-05, and GM-09S and vapor well VE-3, although vapors are not currently
extracted from monitoring well GM-05. A d d i t i o n a l l y , vapor well VE-1 was
temporarily connected to the system during a portion of the p i l o t study. The valve
conf igurat ion of the system can be manipulated to withdraw vapors from each well
ind iv idua l ly or in any combination.
4.4.3 P i l o t S t u d y P r o t o c o l

The p i l o t study is divided into three separate tests: 1) f l o w response test, 2) vacuum
response test, and 3) long-term performance test. The s e tests are described in detail in
the f o l l o w i n g sections.
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4.4.3.1 Flow Response Test

The f l o w response test was conducted at the she during the two-day period from
August 31, 1999 to Sept ember 1,1999. The test was per formed to determine the vapor
f l o w characteristics under an a p p l i e d vacuum (i.e., the rate of induced f l o w versus the
level of a p p l i e d vacuum) in the unsaturated zone.
The f l o w response test u t i l ized monitoring w e l l s GM-02, GM-05, and G M - 0 9 S , and
vapor w e l l s VE-1, and VE-3 as vapor extraction w e l l s ( F i g u r e 3). The f l o w response
test was conducted at each well i n d i v i d u a l l y . During the f l o w response test, three
vacuum l e v e l s were a p p l i e d to each well (with the except ion of monitoring well GM-
05), starting at the highest sustainable vacuum level and progre s s ive ly reducing the
vacuum l e v e l s by one-third each step. Once conditions s tabi l ized at each of the
vacuum l eve l s , the vapor f l o w rate and vacuum level were recorded.
Vapor f l o w rates in each p i p e l i n e were measured using a digi tal manometer and
Dwyer™ p i t o t tube to measure the average veloc i ty (measured as pressure in inches of
water column). This value is then used to determine the corresponding vapor f l o w
veloci ty using a s l i d e chart ( f l o w velocity c a l c u l a t o r ) also obtained from Dwyer
instruments. The s l i d e chart provides f l o w veloc i ty (in f e e t per minute) based on
measured pressure, a d j u s t e d for vapor temperature and humidity. The f l o w veloci ty is
then m u l t i p l i e d by the cross-sectional area of the p i p e to ca l culate the vapor f l o w rate
(in cubic f e e t per minute).
Vapor samples were co l l e c t ed f rom each extraction well a f t e r the low vacuum level
had s tabi l ized and prior to s t o p p i n g the test. The vapor samples were col lec ted f rom
the well head in a Tedlar™ bag and f i e l d screened with an organic vapor analyzer
( O V A ) .
4.4.3.2 Vacuum Response Test

Vacuum response tests were conducted on S e p t e m b e r 1, 1999 and S e p t e m b e r 2, 1999,
f o l l o w i n g c o m p l e t i o n of the f l o w response test. Vacuum response tests involved the
measurement of induced vacuum within the subsurface as a result of an a p p l i e d
vacuum to an individual extraction wel l . 'The vacuum response tests were conducted
over an approx imat e ly 4-hour period for each w e l l . Vacuum response tests were
comple t ed on vapor w e l l s VE-1 and VE-3. A vacuum response test was started at
monitoring well G M - 0 9 S . However, this test was terminated due to a drop in
barometric pressure at the time of the test causing anomalous vacuum measurements in
the subsurface. Although in i t i a l ly p lanned, vacuum response tests were not p e r f o rmed
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at monitoring we l l s GM-02 and GM-05 due to i n s u f f i c i e n t a ir f low for the system
blower when extracting f rom these wel l s ind iv idua l ly .

The highest vacuum level determined during the f l o w response test was a p p l i e d to the
selected extraction well during the vacuum response test. Induced vacuum
measurements were collected using Magnehelic™ gauges placed at selected wel l s
surrounding the well being tested. A summary of the well conf igurat ions used during
the vacuum response tests is provided in T a b l e 4.
The induced vacuum measurements, vacuum l ev e l s , and vapor f l o w measurements
were recorded on f i e l d logs. The data from the vacuum response test will be used to
veri fy the adequacy of the existing well network to address the targeted area and also
will be used in the des ign of a f u l l - s c a l e system.
Vapor sample s were c o l l e c t e d on two occasions from the extraction w e l l s during the
vacuum response test. An initial vapor sample was c o l l e c t ed within 20 minutes of the
start of the vacuum response test f rom each extraction well used for the test (i.e., GM-
0 9 S , VE-1, and VE-3). A second vapor sample was c o l l e c t ed at the end of the vacuum
response test f r o m extraction we l l s VE-1 and VE-3. Each vapor sample was co l l e c t ed
in two Tedlar™ bags. One Tedlar™ bag \vas f i e l d screened with an OVA and the
second Tedlar™ bag was submitted to Performance Analyt i ca l Inc. in Simi V a l l e y ,
C a l i f o r n i a to be analyzed for V O C s by USEPA Method TO-14.
4.4.3.3 Long-Term Performance Test

The long-term performance test phase of the p i l o t study is on going. The purpose of
this test is to monitor the operation of the VES over an extended period to evaluate the
long-term potent ial for the system to remove site-related V O C s from the unsaturated
zone. Further, as the reduction of the vapor mass reduces vapor concentrations in the
unsaturated zone, this test will also evaluate the e f f e c t of vapor removal on the
di s so lved-phase VOC concentrations in the groundwater. T h i s part of the p i l o t study is
expected to take up to 12 months to comple t e . The long-term performance test began
upon c o m p l e t i o n of the vacuum response test on S e p t e m b e r 2, 1999.
Monitoring w e l l s GM-02 and GM-05, and vapor well VE-3 are currently the only
w e l l s being used for vapor extraction. The vapor concentrations were f i e l d screened
weekly using an OVA during the f ir s t month of operation and are currently screened on
a monthly basis. During the f i e l d screening process, vapor concentrations and f l o w
rates were obtained f rom each of the three vapor extraction lines ind iv idua l ly and then
f rom the combined vapor stream of the system.
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Vapor sample s were collected from the combined vapor stream of the system for
laboratory analysis on September 8, 15 and 22, 1999 to monitor the concentration of
VOCs in the extracted vapors. The September 8, 1999 vapor sample was collected in a
Tedlar™ bag from the e f f l u e n t side of the blower and submitted to Performance
Analytical for analysis by USEPA Method TO-14. The September 15,1999 vapor
sample was collected from the influent side of the blower using a peri s tal t i c sampl ing
pump to draw the vapor into the Tedlar™ bag. This vapor sample also was analyzed
by Performance Analytical by USEPA Method TO-14. The Sept ember 22, 1999 vapor
sample was col lected from the in f luen t side of the blower using a per i s ta l t i c pump to
fill the Tedlar™ bag. T h i s vapor sample was submitted to Orange Coast Analytical for
analysis by USEPA Method 8260 to determine the approximate concentrations that
would be expected by analysis using USEPA Method 18.
In accordance with the air permit, compliance sampl ing was conducted on October 4,
1999 f o l l o w i n g the f i e l d sampl ing and analytical quality control protocol outlined by

U S E P A Method 18. V a p o r sample col lec t ion was observed by a representative from
the Ci ty of Albuquerque Environmental H e a l t h Department, Air Quality Division.
Compliance sampl ing included co l l ec t ion of three separate vapor samples f rom the
combined vapor stream of the system in Tedlar™ bags. These vapor samples were
submitted to Orange Coast Analytical for analysis.
During this sampl ing event, vapor samples were again collected and f i e l d screened
with an OVA from each of the three extraction lines individually and then from the
combined vapor stream of the system. F l o w rate measurements were obtained from
each of the three extraction lines indiv idual ly and from the combined vapor stream of
the system.

4.4.4 P i l o t S t u d y R e s u l t s
4.4.4.1 Flow Response Test Results

The f l o w response test included measurements of f l o w rates at various vacuum level s
to determine achievable f l o w rates for the s p e c i f i c site conditions. The f l o w rates
achieved at the a p p l i e d vacuum levels during the p i l o t study are shown in T a b l e 5 and
Figure 5.
No measurable vapor f l o w was achieved from monitoring well GM-05 during the f l o w
response test. Water-level measurements obtained on October 25, 1999 indicate
approx imate ly 15 fee t of exposed screen at this well. Under an a p p l i e d vacuum of 10
inches of mercury, the water column would be expected to rise almost 12 f e e t , leaving
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approx imate ly 3 f e e t of exposed screen for vapor f l o w . In addition to the limited
exposed well screen, the monitoring well may be screened in a non-permeable zone or
the exposed well screen may be obstructed. Vacuum was measured at the well head
indicating the problem is not associated with the VES p i p i n g between the well and the
system. Based on the lack of f l o w from this location, the f l o w response test was not
per formed at monitoring well GM-05.
Calcu la t ed f l o w rates for the remaining wel l s under the highest a p p l i e d vacuum
scenario were as f o l l o w s : 36 sc frn at monitoring well GM-02 ( e f f e c t i v e screened
interval of 4 f e e t ) , 60 s c frn at monitoring well GM-09S ( e f f e c t i v e screened interval of
14 f e e t ) , 175 sc frn at vapor well VE-3 ( e f f e c t i v e screened interval of 87 f e e t ) , and 180
s c f rn at vapor well VE-1 ( e f f e c t i v e screened interval of 92 f e e t ) .
Higher f l o w rates were achieved for vapor wel l s VE-1 and VE-3 as compared to the
groundwater monitoring we l l s which have been adapted for vapor extraction
(monitoring w e l l s GM-02, GM-05, and G M - 0 9 S ) . T h i s i l l u s t ra t e s that f l o w rates for
vapor extraction w e l l s are a func t i on of the e f f e c t i v e screened interval of the we l l .
4.4.4.2 Vacuum Response Test Results

Vacuums (as well as vapor f l o w ) through the subsurface t y p i c a l l y decrease
e x p o n e n t i a l l y as the distance from the extraction well increases. Vacuum response test
results, summarized in T a b l e 6, demonstrate the expec ted drop in induced vacuum with
increased distance from the extraction well.
During the vacuum response test at vapor well VE-1, induced vacuum measurements
were obtained from monitoring we l l s GM-02, GM-04, G M - 0 9 S , GM-05, and GM-08,
and vapor w e l l s VE-2 and VE-3. The induced vacuum at vapor we l l s VE-2 (24 feet
f rom VE-1) and VE-3 (28 fee t from VE-1) were 2.7 and 4.4 inches of water,
re spec t ive ly. The higher response at vapor well VE-3 is l i k e l y attributable to the
comparable screen length between the extraction well (vapor well VE-1) and vapor
well VE-3. The induced vacuums measured at monitoring we l l s GM-02, GM-04, GM-
09S, GM-05, and GM-08 are i l lustrated in Figure 6.
During the vacuum response test at vapor well VE-3, induced vacuum measurements
were obtained from monitoring w e l l s GM-02, GM-04, G M - 0 9 S , GM-05, and GM-08.
The induced vacuum measured at each of these monitoring w e l l s is i l l u s t ra t ed in Figure
7. It should be noted the induced vacuum at monitoring well GM-05 is s l i g h t l y less
than what would be expected at given distances from the extraction we l l s (Figure 6 and
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Figure 7). Thi s s uppor t s the p o s s i b i l i t y of an obstructed well screen in monitoring well
GM-05 or a localized area of low permeabil i ty in the surrounding formation.
As mentioned previously, the vacuum response test at monitoring well GM-09S was
terminated prior to complet ion of the test. Termination of the test was necessary due to
d r o p p i n g barometric pressure at the time the test was conducted. S p e c i f i c a l l y , as the
barometric pressure dropped, vapor pressure increased as the subsurface and
atmospheric pressures equilibrated. Monitoring we l l s closest to monitoring well GM-
09S (and exposed to a higher induced vacuum) propor t ionat e ly were not as in f luenced
by the changing barometric pressure as those w e l l s fur ther from monitoring well GM-
09S (the extraction w e l l ) . However, monitoring w e l l s furthe s t f rom the extraction well
exhibited po s i t ive pressure readings indicating the induced vacuum was not s u f f i c i e n t
at that distance to over come the e f f e c t of the d r o p p i n g barometric pressure.
The barometric pressure d r o p p e d approx imate ly 0.04 inches of mercury (equivalent to
0.55 inches of water) during the vacuum response test at G M - 0 9 S . Induced vacuum
beyond 100 f e e t was not measured above 0.55 inches of water during the vacuum
response tests for vapor well VE-3 or vapor well VE-1 ( T a b l e 6). Interpre ta t ion of the
induced vacuum measurements at monitoring well GM-09S is compl i ca t ed by the
changing barometric pressure. However, it should be noted that induced vacuum
readings were observed at distances of 150, 160, and 250 f e e t from the monitoring well
G M - 0 9 S , the extraction well during this test. T h i s s u p p o r t s that vacuum inf luence was
achieved at these distances, even though the measured vacuums were impacted by the
barometric pressure changes.
During the vacuum response test, an induced vacuum was measured at the furthe s t
monitoring points from each of the extraction wel l s . S p e c i f i c a l l y , measurable vacuum
in f l u enc e was observed at a distance of 280 feet from vapor well VE-1, 260 fee t from
vapor well VE-3, and 250 f e e t from monitoring well GM-09S. Based on this
information it can be concluded the actual radius of in f lu ence for the VES exceeds 250
f e e t .
Vapor sample s were co l l e c t ed on two occasions during the vacuum response phase of
the p i l o t study ( T a b l e 7). The intended use of the analytical re sul t s for the vapor
sample s c o l l e c t ed was to characterize the initial rate at which concentrations declined
over time. Consistent with other VES systems, lower concentrations were predic ted
for the second of the two vapor samples . However, the duration of this phase of the
pro j e c t (general ly less than 4 hours) was i n s u f f i c i e n t for this trend to deve lop. During
this test, the latter vapor samples cons i s t en t ly showed higher concentrations than the
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initial vapor samples. Subsequent vapor samples have shown a marked decline over
time.
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4.4.4.3 Long-Term Performance Test Results

F l o w rate calculations f rom the long-term monitoring portion of the p i l o t study are
summarized in T a b l e 5. Under the current extraction well conf igurat ion (October 4,
1999), vapor well VE-3 makes up approximate ly 50% of the total vapor f l o w through

the V E S . The remaining vapor f l o w through the VES is made up from monitoring well
GM-09S (approximate ly 40% of the total vapor f l o w through the VES) and monitoring
well GM-02 (approximate ly 10% of the total vapor f l o w through the VES).
Individual f i e l d screening results for each extraction well are provided in T a b l e 8. The
vapor sample s with the highest VOC concentration were g enera l ly co l l ec t ed from the
groundwater monitoring w e l l s (monitoring we l l s GM-02 and G M - 0 9 S ) which were
adapted for vapor extraction. The construction of these we l l s (with open screen
extending approx imat e ly 16 to 26 f e e t above static water l e v e l s , r e s p e c t i v e l y - see
T a b l e 4) promote the withdrawal of vapors near the groundwater surface.
F i e l d screening results provide qual i tat ive data for comparison purposes . Analyt i ca l
s ampl ing is per formed for quantitative result s . No analytical s a m p l i n g was p er f ormed
on the individual extraction w e l l s during this report ing period. All analytical sampling
was per f ormed on the combined vapor stream for the system.
Laboratory analytical re sul t s obtained for the vapor sample s c o l l e c t ed from August 31,
1999 through October 31, 1999 are summarized in T a b l e 7.

The mass recovery rate calculated for each site-related compound i d e n t i f i e d in the
extracted vapor (1,1-DCE, 1 , 1 , 1 - T C A , T C E , and P C E ) and the combined total mass
recovery rate for the system are summarized in T a b l e 9. Thes e calculat ions are based
on the analytical results of the extracted vapor ( T a b l e 7) and the measured f l o w rate for
that sampling event for the VES ( T a b l e 5).
Init ia l vapor phase concentrations observed during VES p i l o t studies are t y p i c a l l y
higher than concentrations recorded later, during continuous VES operation. Once a
VES is started and several pore volumes of vapors have been removed, concentrations
generally decrease dramatically. Cons i s t ent with past experience, this drop in mass
removal rates has been observed at the site.

g.1pro^lO(M74\4741003Ucnd-Syr r e \Afinal2cnd5yrrev .doc 28



A R C A D I S G E R A G H T Y & M I L L E R
S e c o n d F i v e - Y e a r
Review of Remedial
A c t i o n s

The drop in total mass recovery rate during the period from August 31, 1999 through
October 4, 1999 is i l lu s trated in Figure 8. Mass recovery rates between sampling
events were estimated using a straight-line interpolat ion between sampling events.
The distribution of mass removed by constituent through January 19, 2000 is illustrated
in Figure 9. As shown on this f igure , approximate ly 977 pounds of VOCs have been
removed by the V E S , over 75% of which was PCE.
The VES operat ing at the site is s p e c i f i c a l l y designed to remove vapors documented to
contain elevated concentrations of s i te-related constituents. W i t h the removal of these
vapors, the po t en t ia l migration pathway between vapors and the underlying
groundwater is interrupted. By this process, the d i s s o l u t i o n of vapor phase constituents
into the groundwater would be reduced, u l t i m a t e l y re su l t ing in a reduction in d i s so lved
concentrations in groundwater.
As described previously, groundwater sampl e s c o l l e c t e d prior to s tartup of the system
provide baseline analytical data for groundwater quality. The most recent groundwater
sampl ing event conducted prior to startup of the VES occurred in A p r i l 1999. A f t e r
start-up of the V E S , groundwater sample s were c o l l e c t ed f rom selected monitoring
w e l l s in October 1999 and January 2000. As of the January sampl ing , the VES had
been operational for approx imate ly 20 weeks. Changes in concentrations were
observed although no trends or conclusions can be made at this time. Addi t i onal
samples were co l l e c t ed from groundwater monitoring w e l l s in A p r i l 2000. Results of
the A p r i l 2000 groundwater s a m p l i n g events and comparisons with previous analytical
results will be discussed in the 2000 annual report. T h i s data will be used to evaluate
the e f f e c t i v e n e s s of the vapor removal in reducing the d i s s o lved concentrations in the
groundwater.
4.5 Progres s S i n c e the Last F i v e - Y e a r Review

Since the f i r s t five-year review c o m p l e t e d on November 8, 1995, the remedial system
has operated as designed and is s t i l l protec t ive of human health and the environment.
In order to improve the existing remedial action of groundwater extraction/treatment, a
VES was ins tal led in November 1998 and the p i l o t test was started in S e p t e m b e r 1999.
A l t h o u g h changes in concentrations were observed during the October 1999 and
January 2000 sampl ing events, the e f f e c t i v e n e s s of the VES has not yet been
determined. However, p lans to expand the VES are currently being considered.
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The second five-year review for the site was led by Mr. Greg Lyssy of the U S E P A .
The f o l l o w i n g team members assisted in the review:
• Susan Morris, N M E D S u p e r f u n d Sect ion
• George S y l v e s t e r , Van Waters & Rogers Inc.
• Kathryn Brantingham, ARCADIS Geraghty & Mil l e r , Inc.
• Stephani e A r m i j o , ARCADIS Geraghty & Mil l e r , Inc.
T h i s second five-year review consisted of the f o l l o w i n g activities: a site inspection, a
review of relevant documents, and data review.
6 . 0 F I V E - Y E A R R E V I E W F I N D I N G S
6.1 S i t e I n s p e c t i o n

Representatives of USEPA, V W & R , and A G & M took part in a site inspection 011
February 24, 2000. During the site inspection, the remedial system was observed. The
remedial system was found to be operating and funct ioning p r o p e r l y with no signs of
damage.
6.2 C h a n g e s to S t a n d a r d s

The S a f e Drinking Water Act and the N M W Q C C Regulations were reviewed to
determine if any changes had been made in the standards since the ROD (USEPA,
1988c) was c ompl e t ed . Two changes were i d e n t i f i e d . The cleanup goal as stated in
the ROD (USEPA, 1988c) for trans-l,2-dichloroethene is 70 parts per b i l l ion ( p p b ) .
According to the National Primary Drinking Water Regulations, the MCL for trans-
1,2-dichloroethene is 100 p p b . T h i s change has not made the standard more stringent.

The cleanup goal as stated in the ROD (USEPA, 1988c) for PCE is 20 ppb . According
to the National Primary Drinking Water Regulations, the current MCL for PCE is 5
p p b . This change does make the standard more stringent.
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A comparison between the cleanup goals as stated in the ROD (USEPA, 1988c) and
the current standards are summarized as f o l l o w s :

Constituent

acetone
carbon tertrachloride
ch loro form
1 ,2-dichloroethane
trans- 1,2-dichloroethene
1 , 1 -dichloroethene
methyl ch lor ide
tetrachloroethene
1,1, 1-trichloroethane
trichloroethene

Cleanup Goal as stated in the
ROD

Concentration
( p p b )

NE
5

100
5

70
5

100
20
60
5

Source
NA

MCL
N M W Q C C

MCL
M C L G

N M W Q C C
N M W Q C C
N M W Q C C
N M W Q C C

MCL

Current Standards
(Ppb)

N M W Q C C 0

NE
10

100
10

NE
5

100
20
60
100

MCL W

NE
5

NE
5

100
7

NE
5

200
5

T A B L E N O T E S :
NE
NA
ROD
p p bN M W Q C C
MCL
( 1 )( 2 )

not established
not app l i cab l e
Record of Decision
parts per billionNew Mexico Water Quality Control Commission discharge regulations
maximum contaminant level under the Safe Drinking Water Act
New Mexico Water Quality Control Commission Regulations, November 1 5 , 1 9 9 6
National Primary Drinking Water Regulations as of July 24,200

6.3 C h a n g e s in Exposure Pathways, T o x i c i t y and Other Contaminant Characteri s t i c s

There were no changes in exposure pathways, toxicity, or other contaminant
characteristics.
6.4 Data E v a l u a t i o n

6.4.1 R e m e d i a l S y s t e m M o n i t o r i n g

Long term monitoring of the remedial system has continued since comple t ion of the
system startup program in January 1991, as p r o p o s e d in the RAP ( G & M , 1990d).
Monitoring of the remedial system included co l l e c t ing sample s from the treatment unit
i n f l u e n t and e f f l u e n t , c o l l e c t ing sample s f rom the individual recovery w e l l s , recording
the in f l u en t f l o w rate and total amount of water treated, and measuring the d ep th to
groundwater in the recovery w e l l s and monitoring w e l l s . Month ly monitoring of the
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remedial system was conducted f rom February through July 1991, continued on a
quarterly basis from July 1991 through A p r i l 1995, and then continued semiannually
through January 2000. T a b l e 10 summarizes the sampl ing events from A p r i l 1995
through January 2000 and the constituents analyzed during each sampling event. Thi s
monitoring information has been summarized in the Annual Progress Reports prepared
for the site ( G & M 1995, 1996, and 1997, and A G & M 1998 and 2000) and is discussed
below.
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S a m p l e s were col lec ted from the treatment unit in f lu en t and e f f l u e n t and individual
recovery we l l s to monitor the overall e f f i c i e n c y of the treatment unit at achieving the
discharge criteria. The analytical result s for sample s co l l ec t ed from the treatment unit
in f luent and e f f l u e n t and individual recovery w e l l s have been summarized and the
VOC analytical results are included in T a b l e s 11 and 12; the TPHs, B T E X , and 1,2-
DCA analytical results are included in T a b l e 13; and the major cations and anions
analytical result s are included in T a b l e 14. All of the data through A p r i l 1995 were
val idated according to the procedures outlined in the RAP ( G & M , 1990d) and from
October 1995 through October 1999 were val idated according to the protocol approved
by the USEPA (Gorrod, 1995). Graphs also were prepared to show time trends in
concentrations of the f our si te-related VOCs ( A p p e n d i x B).
The analytical results show that the concentrations of s i te-related V O C s detected in
sample s co l l e c t ed f rom the treatment unit in f luent have gradual ly decreased since the
treatment unit has been in operation (Figure B-43 and T a b l e 1 1 ) . The concentrations
of 1 , 1 , 1 - T C A in the treatment unit i n f l u e n t decreased to l ev e l s below the analytical
method detect ion limit in October 1992 and have remained below the de t e c t ion limit
through October 1999. The maximum concentration of total site-related V O C s
(calculated by adding the individual concentrations of the f o u r site-related V O C s in
one s a m p l e ) detected in sample s co l l e c t ed f rom the treatment unit in f l u en t reached a
maximum during the f i r s t year of operat ion and have continued to decrease over time.
The maximum concentration of total site-related V O C s reported in the treatment unit
in f lu en t has decreased from 925 micrograms per l i t er (ug/L) in October 1990 and have
steadily declined to 86 ug/L in October 1999, an overall decrease of 91 percent.
Concentrations of site-related V O C s remained below reporting limits in the treatment
unit e f f l u e n t f rom June 1990 through October 1999 (Figure B-41 and T a b l e 11). Based
on these re su l t s , the treatment unit e f f l u e n t has been in compliance with the
groundwater discharge criteria.
The recovery w e l l s were sampled i n d i v i d u a l l y four times f rom June 1990 through
January 1995 and semiannually f rom A p r i l 1995 through October 1999. The analytical
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results show that the highest concentrations of site-related V O C s have consi s tently
been detected in samples collected from recovery wells RW-01 and RW-02 and the
lowest in samples col lec ted from recovery well RW-04 (Figures B-38 through B-41
and T a b l e 12). The concentrations of VOCs are generally decreasing in samples
co l l ec t ed from the recovery well s with some f luc tuat ion.
The analytical results for petroleum related compounds (TPHs, BTEX, and 1,2-DCA)
in samples collected from the treatment unit inf luent and e f f l u e n t and recovery wells
through October 1995 which were analyzed by USEPA Methods 8010 and 8020 and
are summarized in T a b l e 13. The BTEX and 1,2-DCA results for samples co l l e c t ed
through October 1999 and analyzed by U S E P A Methods 8240 and 8260 are
summarized in T a b l e 2. These results show that BTEX were never detected above
reporting l imit s in sample s co l l e c t ed from the treatment unit inf luent and e f f l u e n t or the
recovery w e l l s , except for one sample c o l l e c t e d in March 1998. Thi s sample had
concentrations of BTEX above the reporting l imits , however the individual recovery
we l l s did not have concentrations of BTEX above the report ing l imit s .
In March 1996, USEPA and N M E D gave verbal approval for mod i f i ca t i on s to the
remedial system which included the e l iminat ion of BTEX and 1,2-DCA analysis by
USEPA Methods 8010 and 8020.
Analytical results for cations and anion concentrations are low and have been
consistent throughout the operation of the remedial system. T h e s e data are
summarized in T a b l e 14.
The average annual air emission rates were calculated for each year of treatment unit
operations and were reported in the 1995, 1996, 1997, 1998, and 1999 annual progress
reports. These average air emission rates have all been lower than those in i t i a l ly
ca l cu la t ed , based on a maximum f l o w rate of 150 gpm with a 100% removal e f f i c i e n c y
as presented in the RAP (G&M, 1990d).
Air d i sper s i on model ing also was per formed on an annual basis to evaluate both the
location and magnitude of maximum exposure to the air s t r i p p e r emissions from the
treatment unit and to ver i fy that the discharges were within the limitations s p e c i f i e d in
the RAP (G&M, 1990d). These calculations were necessary to ensure that the
operation of the treatment unit was not creating an unacceptable health risk to local
residents and site employee s . As shown in T a b l e 15, the ELCR associated with the
operation of the treatment unit during the ninth year of operation (June 1998 to June
1999) was 1.2 x 10"9 with a cumulative risk of 2.5 x 10" 7for the f ir s t nine years of
operation (June 1990 to June 1999). T h e s e risks are well below the U S E P A guidance
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of an ELCR of 1.0 x 10"6, the maximum air discharge requirements s p e c i f i e d by the
RAP (G&M, 1990d).
From June 4, 1990 through January 31, 2000, a total of approx imate ly 493,455,100
gal lons of groundwater have been recovered, treated, and returned to the subsurface at
an average f l o w rate of 100 gpm. Thi s f l o w rate is within the range of f l o w rates for
achieving capture established for the treatment unit (80 to 140 gpm) but less than the
optimal instantaneous f l o w rate of 140 gpm because of down time due to operational
and maintenance prob l ems discussed previous ly. Based on air emission rates
calculated for the time period from June 1990 through January 2000, the remedial
system removed approx imate ly 713 pounds of the site-related V O C s f rom the aquifer.
Depth to groundwater measurements were co l l e c t ed monthly from January 1991 to
July 1991 and quarterly f rom July 1991 through January 2000 in all of the recovery
w e l l s and monitoring we l l s . Thes e measurements were converted to groundwater
elevations and used to evaluate the hydraulic e f f e c t s of operating the remedial system.
The d ep th to groundwater measurements and calculated groundwater elevations were
summarized for each well and are included in A p p e n d i x C. Calculated groundwater
elevations through January 2000 also were p l o t t e d as a funct ion of time to i l lu s t ra t e
groundwater elevation trends and these graphs are in A p p e n d i x D. The s e graphs
indicate groundwater elevations at the site have dec l ined at a rate of approx imat e ly one
f o o t per year until 1997 when the groundwater e levat ions s t ab i l i z ed . Monitoring we l l s
GM-19 and GM-20 increased in groundwater elevations upon startup of the remedial
system but s tab i l i z ed in 1996 ( F i g u r e D-25 and D-26). The s e two monitoring w e l l s are
located near the southern end of the i n f i l t r a t i o n g a l l e r y (Figure 2) and show the e f f e c t
of the i n f i l t r a t e d water mounding on the water table.

The groundwater elevations in shallow monitoring w e l l s and the recovery we l l s were
mapped annually to i l lu s t ra t e the c on f igura t i on of the water-table surface at those times
and are included in the annual progress reports. The maps for March 1991, A p r i l 3,
1995, A p r i l 23, 1996, A p r i l 7,1997, March 31, 1998, and A p r i l 12,1999 are in
A p p e n d i x E. The key features of the water-level e levation maps include cones of
depre s s ion surrounding the recovery w e l l s and a mound on the water table in the area
near the in f i l t ra t i on gallery. The re sul t ing groundwater f l o w lines general ly diverge
away from the in f i l t ra t i on ga l l e ry and converge on the recovery wel l s and s u p p o r t s
there is a hydraulic capture zone that includes the area of documented groundwater
contamination from the site.
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6.4.2 G r o u n d w a t e r Q u a l i t y M o n i t o r i n g

As s p e c i f i e d in the RAP ( G & M , 1990d), long-term groundwater quality monitoring for
the site began in April 1991, continued on a quarterly basis through Apri l 1993, and
was conducted on a semi-annual basis (every A p r i l and October) through 1999 with
additional sampling being conducted in January 1999 and January 2000. Thi s
monitoring information has been summarized in the Annual Progress Reports prepared
for the site ( G & M 1995, 1996, and 1997, and A G & M 1998 and 2000) and is discussed
below.
S a m p l e s were collected from the monitoring we l l s to monitor the overall e f f e c t i v e n e s s
of the remedial system in achieving the cleanup ob j e c t iv e s . The analytical result s for
samples co l l ec t ed from the monitoring w e l l s have been summarized and the VOC
analytical result s are in T a b l e 12. The TPH, B T E X , and 1,2-DCA analytical results for
sample s co l l e c t ed through October 1995 and analyzed by USEPA Methods 8010 and
8020 are in T a b l e 13. The major cations and anions analytical results are in T a b l e 14.
All of the data were val idated in accordance with procedures outl ined in the 1995
Annual Report ( G & M , 1995). The USEPA approved the reduction in data val idat ion
on A p r i l 20, 1995 (Gorrod, 1995).
To evaluate VOC analytical results for the sample s c o l l e c t ed f rom the monitoring
w e l l s , graphs were prepared to show time trends in concentrations of the four site-
related V O C s ( A p p e n d i x B). A d d i t i o n a l l y , dis tribution maps were prepared for the
f o u r s i te-related compounds in the intermediate aqu i f e r for August 1989 (prior to
construction of the remedial system), A p r i l 1992, A p r i l 1994, A p r i l 1995, April 1996,
A p r i l 1997, A p r i l 1998, and April 1999. The dis tribution maps for 1,1-DCE, 1,1,1-
TCA, T C E , and PCE are in A p p e n d i c e s F, G, H, and I, re spec t ive ly.
The f o l l o w i n g observations have been made based on the time trends in concentrations
of site-related VOCs detected in sample s c o l l e c t e d f r o m the groundwater monitoring
we l l s ( T a b l e 12 and A p p e n d i x B):

• Since the startup of the remedial system (June 1990), the concentrations of
site-related V O C s have been less than the report ing l imit s or occasionally
j u s t above the report ing l imi t s in sample s c o l l e c t ed from monitoring we l l s
GM-03, GM-07, GM-09D, G M - 1 1 D , G M - 1 4 S , GM-14D, G M - 1 5 S , G M -
17D, G M - 1 7 S , G M - 1 9 , GM-20, GM-22R, G M - 2 3 , GM-24D, G M - 2 4 S ,

GM-25, H L - 0 1 , A - l , and A-2.

V a n W a t e r s & Roger s I n c .3301 E d m u n d s S t r e e t S i t e
A l b u q u e r q u e , N e w M e x i c o

g>profMO<M74\4741003\2cnd-Syr rev\fin»12oid5yrrev doc 35



A R C A D I S G E R A G H T Y & M I L L E R
S e c o n d F i v e - Y e a r
Review of Remed ia l
A c t i o n s

• Since startup of the remedial action (June 1990), the concentrations of site-
related V O C s appear to have peaked and are s t i l l decreasing in samples
co l l e c t ed from monitoring wel l s GM-04, GM-05, GM-06, GM-08, GM-10,
G M - l l S , a n d G M - 1 6 .

• Since startup of the remedial action (June 1990), the concentrations of site-
related VOCs appear to have peaked and now are f luc tuat ing in samples
co l l e c t ed from monitoring w e l l s GM-01, GM-13, GM-21, and 1-01.

• Since startup of the remedial action (June 1990) through July 1999, the
concentrations of site-related V O C s appear to have peaked and then
decreased in sample s c o l l e c t ed from monitoring w e l l s GM-02, GM-08, and
GM-09S. The VES p i l o t study was stared in August 1999 and these we l l s
were either used as vapor extraction w e l l s or are located next to a vapor
extraction well causing an increase in the concentrations of site-related
V O C s in sample s co l l ec t ed from these monitoring wel l s .

• TCE was f ir s t detected in a sampl e c o l l e c t ed from monitoring well G M - 1 5 D
in October 1993 at concentrations j u s t above reporting limits and
cons i s t en t ly has been detected at this level through January 2000. The
source of TCE detected in sampl e s c o l l e c t ed from this monitoring weH is
not known at this time. Because the primary site-related compound is PCE
(which occurs in concentrations at least three times the concentrations of
TCE) and based on results of capture zone analyses, it does not appear that
the site-related p lume is the source of TCE detec ted in sample s co l l e c t ed
f rom monitoring well G M - 1 5 D .

• Concentrations of s i te-related V O C s are increasing s l i g h t l y in samples
c o l l e c t ed from monitoring w e l l s GM-12R and GM-22. The regional decline
in water l eve l s at this site has almost dewatered these two monitoring wel l s .
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• The highest concentrations of the site-related V O C s are cons i s t ent ly
detec ted in sample s c o l l e c t ed from monitoring w e l l s GM-02, G M - 0 9 S , GM-
13, and 1-01.

The f o l l o w i n g observations were made regarding the di s tr ibut ion of site-related V O C s
detected in sampl e s co l l ec t ed from the intermediate aqui f er based on the distribution
maps for s i te-related V O C s for 1989, 1992, 1994, 1995, 1996, 1997, 1998, and 1999
( A p p e n d i c e s F through I):
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• The highest concentration of 1,1-DCE in 1989 was detected in the sample
co l l ec t ed from monitoring well GM-09S at 760 ug/L (Figure F-l). In 1999,
the highest concentrations of 1,1-DCE were detected in samples collected
from monitoring wel l s GM-09S and GM-12R, at 39 ug/L and 53 ug/L,
respectively (Figure F-8). In addit ion, the highest concentrations of 1,1-
DCE detected within the groundwater impact area have decreased by
approximate ly 95 percent and the overall areal extent of groundwater
impacted by 1,1-DCE also has decreased.

• In 1989 and 1999, the highest concentrations of 1 , 1 , 1 - T C A were 510 and 9
ug/L, respect ively, and were detected in samples co l l ec t ed from monitoring
well GM-09S (Figure s G-l and G-8). These data indicate that the
groundwater containing the highest concentrations of 1 , 1 , 1 - T C A has
remained stationary in the vicinity of monitoring well G M - 0 9 S . The
highest concentrations detected within the groundwater impact area have
decreased by approx imat e ly 98 percent. The overall areal extent of the
groundwater impacted by 1 , 1 , 1 - T C A also has decreased.

• The highest concentration of TCE was detected in a sample c o l l e c t e d . f r o m
monitoring well GM-09S in 1989 at 1100 ug/L (Figure H-l). In 1999, the
highest concentration of TCE, 210 ug/L, was detec ted in a sampl e co l l e c t ed
from monitoring well G M - 1 3 , which is located approx imat e ly 200 fee t
east-northeast of monitoring well GM-09S (Figure H-8). These data
indicate that the highest concentrations of TCE in groundwater is within the
vicinity of monitoring wel l s G1M-09S and GM-13. The highest
concentrations detected within the groundwater impact area have decreased
by approx imate ly 81 percent. The overall areal extent of TCE
contaminated groundwater also has decreased.

• In 1989 and 1999, the highest concentrations of PCE were detected in
samples co l l e c t ed from monitoring well GM-09S at 2,500, and 560 ug/L,
re spe c t ive ly , and monitoring wel l GM-02 at 2,000, and 590 ug/L,
re sp e c t iv e ly ( F i g u r e s 1-1 and 1-8). Thes e data indicate that the groundwater
containing the highest concentrations PCE has remained stationary in the
vicinity of monitoring w e l l s GM-09S and GM-02 and that the highest
concentrations detected within the groundwater impact area have decreased
by approx imat e ly 72 percent.

V a n W a t e r s & R o g e r s I n c .3 3 0 1 E d m u n d s S t r e e t S i t e
A l b u q u e r q u e , N e w M e x i c o

g A p l o M O < M 7 4 V I 7 4 1 0 0 3 U e n d - S y r r e v \ f l M Q c n d S y r r a v . d o c 37



A R C A D I S G E R A G H T Y & M I L L E R
S e c o n d F i v e - Y e a r
Review of R e m e d i a l
A c t i o n s

7 . 0 A S S E S S M E N T
7.1 Is the remedy f u n c t i o n i n g as in t ended by dec i s i on documents?

The f o l l o w i n g section summarizes the e f f e c t i v e n e s s of the remedial system for the site
at achieving the remedial object ives . The objec t ive s of the remedial action are to keep
the impacted groundwater from further migration and reduce the concentration of the
site-related V O C s in the groundwater and groundwater discharge from the remedial
system to concentrations below an ELCR of 1 x 10"6. In addition to meeting the
groundwater and discharge criteria, air emissions associated with the remedial system
also must not exceed an ELCR of 1 x 10"6.
The system has been operat ing within the limits set by the Consent Decree (USEPA
1989) and the RAP ( G & M , 1990d). As discussed in section 4.3.3, routine operations
and maintenance of the system has occurred since operation began in January 1991.
A d d i t i o n a l operation and maintenance prob l ems have been addressed as they have
become known. The costs associated with operation and maintenance of the remedial
system are within the amount original ly estimated in the ROD (USEPA, 1988c).
The analysis of groundwater elevations in monitoring w e l l s at the site show that the
remedial system has been e f f e c t i v e at preventing further migration of impacted
groundwater f rom June 1990 through January 2000. The analytical results for samples
co l l e c t ed f rom the monitoring w e l l s show the highest concentrations of 1,1-DCE,
1 , 1 , 1 - T C A , T C E , and PCE detected within the groundwater impact area have
decreased by approx imat e ly 95, 98, 81, and 72 percent, re spec t ive ly. The total site-
relate VOC concentrations in sample s c o l l e c t ed f rom the treatment unit in f luent have
decreased by 91 percent. The analytical result s for sample s co l l ec t ed from the
treatment unit e f f l u e n t show that treated groundwater met the groundwater discharge
criteria f rom June 1990 through January 2000. The results of the air emission rates
calculat ions and air di spers ion mode l ing show that the air discharged from the remedial
system has been well below the air emission criteria.
Based on the data presented above, the remedial action selected for the site achieves all
of the remedial ob j e c t ive s and remains protect ive of human health and the
environment.
The system has been operating within the l imi t s set by the Consent Decree and the
RAP ( G & M , 1990d). As discussed in section 4.3.3, routine operations and
maintenance of the system has occurred since operation began in January 1991.
A d d i t i o n a l operation and maintenance prob l ems have been address as they occurred.
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conducted to evaluate the app l i cab i l i ty of using a VES to improve the existing remedial
action of groundwater extraction/treatment.

7.2 Are the a s sumpt ions used at the time of the remedy select ion s t i l l va l id?

The S a f e Drinking Water Act and the N M W Q C C Regulations were reviewed to
determine if any changes had been made in the standards since the ROD (USEPA,
1988c) was comple ted. Two changes were i d e n t i f i e d . The cleanup goal as stated in
the ROD (USEPA, 1988c) for trans-l,2-dichloroethene is 70 p p b . According to the
National Primary Drinking Water Regulations, the MCL for trans-l,2-dichloroethene is
100 ppb . Thi s change has not made the standard more stringent. The cleanup goal as
stated in the ROD (USEPA, 1988c) for PCE is 20 p p b . According to the National
Primary Drinking Water Regulations, the MCL for PCE is 5 p p b . T h i s change does
make the standard more stringent.
There have not been any changes in exposure pathways and no changes in toxicity or
other fac tor s for constituents of concern.
7.3 Has any other i n f o r m a t i o n come to l i g h t that could c a l l into question the

pro t e c t iv ene s s of the remedy?

No additional information has come to l ight that could call into question the
protectiveness of the remedy.
8 . 0 D E F I C I E N C I E S
No d e f i c i e n c i e s were discovered during this second five-year review.
9 . 0 R E C O M M E N D A T I O N S A N D F O L L O W - U P A C T I V I T I E S
The f o l l o w i n g are the recommendations or f o l l o w - u p activities suggested at this time:

• An additional groundwater monitoring well should be installed between
monitoring w e l l s GM-20 and G M - 1 2 R t o ensure that the southern most
component of the p lume is being captured.

• The vapor extraction system should be expanded to incorporate the area
d e f i n e d by monitoring we l l s GM-01 and G M - 2 2 R t o the north, G M - 1 2 R t o the
south, and 1-25 to the east.
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The remedial system at the site is protective of human health and the environment.
The ELCR associated with the operation of the treatment unit during the ninth year of
operation (June 1998 to June 1999) was 1.2 x 10"9 with a cumulative risk of 2.5 x 10"7

for the f irst nine years of operation (June 1990 to June 1999). These risks are well
below the U S E P A guidance of an ELCR of 1.0 x 10"6, the maximum air discharge
requirements sp e c i f i ed by the RAP ( G & M , 1990d). A d d i t i o n a l l y , the plume has been
captured by the recovery well s and has not migrated further downgradient. The
installation of the expanded VES is expected to improve the e f f e c t i v e n e s s of the
exist ing remedial system and more quickly reduce di s so lved constituent concentrations
to the maximum degree practical.
11.0 N E X T R E V I E W
The next five-year review will be conducted in 2005 in accordance with po l i cy.
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