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IN THE MATTER OF SPARTON TECHNOLOGY, INC. 
U.S. EPA DOCKET NO. RCRA..VI-001 (H)-96-H 

REPORT OF PIERCE L. CHANDLER, JR., ON 
GEOLOGY/HYDROGEOLOGY CHARACTERIZATION, CONTAMINANT 

PLUME CHARACTERIZATION, RISK ASSESSMENT, AND 
AQUIFER RESTORATION 

SPARTON TECHNOLOGY COORS ROAD FACILITY 
ALBUQUt::RQUE, NEW MEXICO 

February 4, 1997 

The following report is my analysis and conclusions on the characterization of 
subsurface conditions and a ~~contaminant plume'' and the resulting assessment of 
risk/threat posed to human health. The potential for _aquifer restoration Is also 
evaluated with respect to site-specific conditions, risk/threat, and technical 
practicability. 

My report is based on my training, education, and experience as a professional 
engineer and hydrogeologist with particular emphasis on water resource and solid/ 
hazardous waste projects. A copy of my curriculum vitae is attached. 

A significant portion of my previous worK has been on sites regulated under the 
Resource Conservation and Recovery Act (RCRA) of 1976 and subsequent 
amendments. With respect to the Spartan site, I was the principal investigator and 
author of the RCRA Facility Investigation (RFI) Report (Spartan, 1992), the corrective . 
Measures Study (CMS) Report (Sparton, 1996), and the Effectiveness of the 
Groundwater Recovery Well System in the Upper Flow Zone (Effectiveness) Report 
(Spartan, 1995). 

On the basis of education, training, general experience, and specific experience 
at the Spartan Coors Road Facility, I am qualified to make the conclusions and 
statements expressed in the following report. 
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GEOLOGY/HYQRO§EQLO{iY CHARAC!ERIZATIQti, 

The geology/hydrogeology of the Albuquerque area is well understood and well 

documented. The Sparton faCility is located within the most extensively studied and 

modelled part of the Albuquerque area. Figure 1 is a map of the Albuquerque Basin 

and its relative location with respect to the City. 

A detailed discussion of geologic/hydrogeologic characterization with. supporting maps 

and references can be found in the 1992 RQRA Facilit~ Iov~stjg@!ion {RFI) ReQort 

submitted by Sparton. The RFI information was updated in Sparton's 1996 Corrective 

Measures Studv (CMS) Report to include the most recent information developed by 

USGS, USBR, New Mexico Water Resources Research Institute (NMWRRI) and 

others. The 1996 CMS Report also contains an extensive bibliography arranged by 
subject. 

Regional. The geology and hydrogeology of the Albuquerque Basin in central New 

Mexico has been extensively studied, modelled, and documented since at least 1930. 

This wealth of information has been used to assemble both a conceptual model 

(USGS, 1993 and USSR, 1996) and a three-dimensional finite-difference groundwater 
flow model of the Albuquerque Basin (USGS, 1995). These models are the essential 

tools used in all water resource planning and management in the Albuquerque Basin. 

However, as Peter Balleau (NMWRRI, 1995) points out, the current understanding of 

the Basin is remarkably consistent with the historic understanding of the Basin. 

The aquifer consists of complex, layered, and interbedded sedimentary basin and 

valley filling of five deep structural depressions in the Rio Grande Rift. The resulting 

geology is characterized by heterogeneous and anisotropic conditions throughout the 

aquifer and includes gravels, sands, silts, and clays. 

With respect to hydrogeology, the main source of groundwater (recharge) Is from 
the Rio Grande and adjacent irrigated agriculture. Horizontal hydraulic 
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EXPLANATION 
• U WELL AND LEITER IDENTlFIER 

--Location of selected wells in the Albuquerque Basin, Central New Mexico. 
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conductivity ranges from 0.15 teet/day to 70 feet/day with the higher hydraulic 
conductivities on the east side of the river. Due to the substantial anisotropy, vertical 

hydraulic conductivities are 11200 to 1/1000 of horizontal values. Hydraulic gradients 

range from approximately 0.001 to 0.007 with the higher gradients along the mountain 

front east of the river and/or associated with heavily pumped well fields. However, the 

great variation in hydraulic conductivity is the most significant influence on the 

direction and rate of groundwater movement. 

Regional conditions have been determined through the large number of groundwater 

investigations {and wells) that have been conducted throughout the basin. There are 

also numerous exposures created by both erosional forces and by man-made 

construction. In addition, the flow model has been sufficiently calibrated to serve as a 

predictive tool. 

local Conditions. West of the river, sediments are generally finer, hydraulic 

conductivities are lower, and hydraulic gradients are flatter (USGS, 1995). An 

excellent depiction of local conditions is shown in the west-east cross-section along 

Paseo de Norte Boulevard (USBR, 1996) included as Figure 2. 

Local conditions west of the river and to the north of Paseo de Norte have been 

documented by: municipal production well records; private well installations; pump 

testing (Intel Shomaker & Assoc., 1995, 1996); exposures along the Calabacillas 

Arroyo; and th.e numerous monitoring wells installed by Spartan. Dr. John Hawley, of 

the Middle Rio Grande Water Assessment Team, believes that the Sparton plume 

characterization is the best groundwater tracer test conducted in the Albuquerque area 

and defines the local groundwater flow rate and direction. 

Site-Specific. Site geologic/hydrogeologic conditions are remarkably similar to 

regional and local characterization. Subsurface conditions are extremely 

heterogeneous and anisotropic as clearly shown by comparison of boring logs 

for wells completed at different locations and particularly by comparison of boring 
logs at cluster well locations where several wells are irlstalled in very close 

proximity. An excellent example is well cluster 9. Using boling log$ for 
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-A cross section of the Metro Area Depression in the central 
Albuquerque Basin showing relative thickness and discontinuity of the 

Upper, Middle, and Lower Santa Fe Group and valley fill aquifer systems. 
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groundwater monitoring wells MW-48, MW~55. and MW-56 (RFI Report, 1992) it is 
obvious that subsurface conditions vary significantly over short horizontal and vertical 
distances. Other logs and/or dusters show similar variation. 

Hydraulic conductivity has been defined by multiple-well pump tasting and the 

resulting range of 21 to 32 feeUday matches regional values. Documentation and 

detailed analyses of the pump testing are given in Attachment 10 of the '1992 RFI 

Report. Hydraulic gradients (and the impact of season, precipitation and irrigation of 
adjacent fields) have been determined from an extensive, long-tenn data base of 

water level readings from numerous groundwater monitoring wells. Water level data 

through June 1991 is summarized in the RFI Report. Post-RFI water level data and 

summarizing information is contained in the 1996 CMS Report. Current water level 

contours are shown on Figure 3. Average yradient is approximately 0.002 which 

matches well with regional characterization. 

Flow direction has been determined to be to the west-northwest at a rate of less than 

100 feet per year based on the hydraulic parameters. The plume "tracer" confirms this 

assessment. Regionally, now was predicted to be more westerly to southwesterly in 

the area. This difference is the result of much higher density well spacing on the 

Spartan site {hundreds of feet) as compared to the regional well spacing (miles). 

Irrigation of the adjacent farmland to the east of the site has a seasonal 2- to 3~foot 

impact on groundwater levels in wells close to the fields. However, to the west of the 

Spartan property, water levels are unaffected. Over the last five or six years. overall 
water levels have dropped one to two feet; however, gradients and direction are 
relatively unchanged. 

Site conditions have been verified by extensive site investigations conducted since 
1983. These investigations include: 

1. Seventy-two groundwater monitoring well installations; 
2. Eleven soil boring installations; 

3. Multiple pumping tests (multi-well and single well); 
4. Geophysicallogging; 

5 
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5. Geotechnical classification; 
6.. Extended monitoring of water levels and contaminant concentrations; 

7. Extensive research of published literature and anecdotal Information; and 

8.. Observation of geologic exposures In immediate area. 

Need Eor Additional Slte.specific Study 

The Albuquerque Basin has been extensively studied and characteri~ation has been 

developed to the point that long-range projections and modifying impacts can be 

modelled with confidence. Characterization of the Spartan site is even more detaiiE!d 

and serves as a microscopic view of the upper part of the Basin. 

Additional investigation is not needed to fill Information/data gaps. The existing 

characterization is more than sufficient to define, with reasonable certainty, geologic 

and hydrogeologic conditions at the site. The existing information is also more than 

adequate for design purposes. Additional investigation would only generate rnore 

confirming data at a cost premium. 

CQtJTAMINANT PLUME CHARACTERIZATION 

The chlorinated solvent plume at the Spartan facility is well-characterized and 

understood. Plume constituents are primarily Trichlorethylene (TCE) with lesser 

concentrations of 1,1, 1 -Trichloroethane (TCA), 1,1 - Dictlloroethylene (DCE), and 

Dichloromethane (DMA). Concentration and/or presence of TCE is most appropriate 

for describing the plume. TCE is the most consistently and commonly detected 

constituent and also is found at the highest concentration. During preparation of the 

RFI Report; TCE also had the lowest drinking water MCL of 0.005 mg/1. 

The current extent of the plume (July 1996 sampling and analysis) is clearly shown on 

Figure 4. As discussed in subsequent paragraphs of this section, plume mechanics 

have been confirmed by extensive investigation and comparison to detailed 

hydrogeologic characterization for the area. The plume definition is more than 

adequate to assess potential risk/threat and for any needed remedial design purposes. 

7 
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A detailed discussion of the plume characterization is contained in the 1992 RFI 

Report. Updated plume information covering the period from June 1991 through early 

1996 is detailed in the 1996 CMS Report. 

In subsequent investigation in summer of 1996, the CMS report conclusions on plume 

extent and rate of migration were confirmed by installing five groundwater monitoring 

wells (MW-65, MW-66, MW-67, MW-68, and MW~69). Well locations were chosen to 

show that the plume limits presented in the CMS Report ware realistic and that 

direction and rate of migration conclusions were valid. The five wells were installed 

outside and/or below the leading edge of the plume defined in the CMS Report. Not 

surprisingly, all five wells ware non-detect. 

The ability to predict results in advance of installation demonstrates the 

comprehensive understanding of the plume. Further, as discussed in subsequent 

sections, the five new wells, together with the updated data base, effectively address 

and answer EPA's concerns on plume characterization numbered 3, 5, 7, and 9 in 

their June 20, 1996, Technical Review of the CMS Report. 

Extent. Consistent with the documented vertical anisotropy and dominance of 

horizontal groundwater flow, the plume horizontal extent (approximately 2,600 feet 

downgradient and 3300 feet overall) is much greater than plume depth (nominally 50 

to 125 feet). Plume width is significant (approximately 1,650 feet) due to the low 

groundwater fi?W rates and to the heterogeneous subsurface conditions. Plume 

currently covers about 90 acres . 

A total of 72 groundwater monitoring wells have been installed at the site since 1983. 

There are currently 57 active wells including 8 on-site walls converted to recovery well 

operation. The 49 monitoring wells have been installed at horil!ontallocations as 

shown on Figure 4. Wells have also been installed at various penetration depths into 

the aquifer. Well depth is shown by legend symbol on the Figure. The nomenclature 
is as follows: 

1. Upper flow zone (UFZ) indicates well is screened across the top of 
the aquifer. 

9 
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2. Upper lower flow zone (ULFZ) indicates well is approximately 30 feet 

below the top of the aquifer. 

3. Lower lower flow zone (LLFZ) indicates well is approximately 60 feet 

below the top of the aquifer. 

4. Third flow zone {TFZ) indicates well is 75 to 175 feet into the 

aquifer. 

A summary of all wells including flow zone identification and completion intervals is 

included as Table 1 . 

The use of flow zones is for vertical location purposes only. At 13 locations, wells 

completed in different flow zones have been clustered together to provide vertical 

definition. 

The extent of the plume is defined by detection wells (TCE concentration greater than 

5 IJQ/1) inside the plume and by non-detection wells outside and/or below the plume. 

TCE concentration histories for each of the monitoring wells are given in Table 2. In 

1996, 23 of the 49 wells were below 5 ~g/1. These non-detect wells have been circled 

on Figure 5 to show their relationship to the defined plume limits. 

The detect vs non-detect delineation of the plume is further confirmed by the 

approximately normal or Gaussian distribution of TCE concentration across any given 

cross-section of the plume. For example: 

1. Transverse UFZ section across the leading edge of the plume {wells 

MW-62, MW-48, MW-61 and MW-57) shows range from non-detect to 

1900 ~gil and back to non-detect 

2. Transverse UFZ section at mid-plume (wells MW-62, MW-37, MW-63) 

shows range from non~detect to 720 ~g/1 to non-detect 

10 
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Table 1 

WELL SUMMARY 

DIPTII 1'0 DO'TI TO JLI'VlfiOit IUY~t'lOit .\~ 
TOr or IO'!'TQtt AT !OP Of' 101'\'af (If' ~CTlll OF 
SCU!ll or sc:ua sam SCUD SClt.!!'.l 
. (rr. l (!'T.) (,. • '.ICSl.) (PT. ,JISL) (n.) -------- ·------- - .... ------· 

60.12 70,0 1!)84.H -4!H.H 10.0 
6;!.5 

"· 5 
4981.30 H".JO 3.0 

62.5 &7 .s .,.1.51 4'J'76.1il ~.0 
G4.0 H.O 078.SIJ 4'Jf8.S8 10.0 
&0.0 70.0 4!8l. 2S ·U73.25 lO.Q 
61.5 1l.S 4980.41 4HO.U lO.O 
110.0 10.0 UV7 .49 4!77. 49 10.0 
u.o 7J.O 491,.50 4974. so 5.0 
67.0 72.0 4'J82.28 4377.21 5.0 
u.o 78.0 4'J77 .58 49Ci7. 5S 10.0 
,7.0 107,0 49H.25 4939.2.5 LO.O 

125.0 lJ8 .0 49ta. n 4'J07. H 13.0 
u.s n.s 4983 .a& 4978.86 5.0 
72.il 77.0 nH.Oii 4971.06 5.0 
n.o 77.0 49H.5l -4971.~1 ,'l,O 
68.4 73 •• i980.30 497S.JO s.o 
67.7 7Z. 7 4981.30 4,16, JO s.a 
7:1.0 78.0 4972.71 4t67. 71 5.0 
67 .a 72.0 U78.SO .. ,73.50 5.0 
65.0 70.0 ~,17. 69 ~·H1.U s.o 

103.0 ll,J.Q 49H.Sl 4'13L.'il 10.0 
77.0 101. a 4947.70 4937.70 10.0 
96.0 106 .!I 49~7.53 4937.53 10.0 

.1.08.0 118.0 .,.o. 05 030.05 10.0 
6J .o 73.0 4981. 2? -1971.79 10.0 
51i.S &6.S 4977'" 4967.99 10,0 
63.2 13.:? 4979,lO 4969.30 10.0 
82.3 9Ll -1171.05 .. ,67 .<15 10.0 

llS.O L2S.O i976. 66 4956." 10.0 
126.5 136. s Ul7 .a;z 0137. 8l 10.0 
123.0 133.0 U2l.06 4911.06 lO.Q 
117.0 127.0 4!25.35 4'1U.l5 10.0 

92:0 97.0 4'JS ... 77 4949.71 S.d 
105.0 H5.0 495.l.l3 .U42.ll 10.0 
ll7 .o ll7.0 UJO.H 4720.74 10.0 
1011.0 lH.O 4952.11 1H2.7t JO.O 
143.0 lSl.O 4g47 .u 4937.11 10,0 
170.0 180.0 ~9-411.,8 4938' '8 10.0 
11!0.0 n~.o U7S.tJ 4960,83 1.5.0 
u:z.o 207.0 4976.31 4'J61. H 1.5.0 
137.7 H7,7 4905., 4US.H 10,0 
235.0 250.0 i776.5l 4'J61. 51 lS.O 
75.0 as.o nal.•~ 4'17 J. 8li 10.0 

lBl.B 197.0 U75.0l 059.81 !5.2 
189.1 201.0 UH.H H60.H 1~.2 

117.0 ll:Z.o 4'180. 64 496S, &4 15.0 
25.5.0 26S.O ~91J.U 4tol.U 1a.o 
220.0 230.0 49U.U HJI.H 10.0 
126.0 Hl.O H1'1.S4 U62.H lS.O 
1 H .n 20,,0 4974.89 4'J~9.8'1 n.o 
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Table 1 ( cont) 

DEPT14 TO OEP't'HTO I!L.eVA110N 
MliASURING TOP OF I!JQ'NCM AT TOP OF 

WI!LL POINT SCREEN OF SCREEN SCREEN 
NI.IMII'Il:R ZONE'• EL!VAllON (FT.) (FT. I (I'T.,M$1..) 

&I ULFZ 5059.18 104.5 115.0 "954.1!8 
60 ULFZ 5134.7'2 1l!$.0 195.0 ~l!l.n 

61 UFZ !5133.118 158.0 173.0 -4975.(11) 
6'2 UFZ !!075.00 95.0 110.1l 4990.00 
8:3 UF'Z !l!llliS.74 83.0 98Jl ~74 
1).4" UIJ'Z !097.&4 ·1313.1l 1.49.0 A11!59.0<4 

PZ-1 UFZ !51 .. 2.17 1112.7 1fM.O ~-·7 
65 U-FZ 51!6.45 21!0.0 lT!lO <4!100.AS 
1'16 llFZ 5103.03 200.0 210.0 .ceo3.00 
67 3mFZ 51611.21 37Q.O 3(11),0 A7919.21 
68 UFZ !165.!!3 1!,>'1,0 21~.0 •971.5J 
69 LLFZ 5165.46 '200.0 270.0. <4005 • ...e 

(*) UP% = UPFKR rL~ ZO!E 
OLF% = UPP!R ~r.R FLOR ZON! 
LLPt r LOI!R LONER FLo- tOR! 

3 tdrt = 'l'IIRD PLOM %01!: 

{••} W!LL I 54 IS !OWFUWCTlONAL 

'mE ~NG \oa.t.9 HAW mll Kl>IFUD 00 a:::ti'LEIU.~ PLLOEl: 

P-1 
1 
2 
J 
4 
5 
6 

Status 

PlU<Jqed ba<-...k to u~.r flrn.~ 'ZOn~+ -
Converted to J:~OVI!!r:Y well 
PliJ99ed 
Pl~ed 
Pltmed. 
Pl~ 
Pluqg~ 
Pluqged 
Pluqged 
Pl~ 
Pluqqed 
Ploqg~ 

Pl1.199ei back to I.JRli".Z: flow ::.one+ 
Plugged baclt to uwer flow 'ZOnei' 
Plll99ed l:lilc:k to ~ flaw %One+ 
Plnl'ned back to ~..r: flaw zone+ 
Corwertl!d to recovery well 
C'..tlrM!rtl!d to J:II!C:~ well 
Coi'M!rtl!d to tii!C:~ well 
CorM!:J:ted t:o xecavery wl:ll 
<:ortvutmd to x:ecovuy Wll!l.l 
Convel:ted to l::~ -.11 
Convezte:! to x~ovexy w.ell 

505 8272965:#14 

l!tEV~llON AT 
I!IO'I'l'OII! 01' U.NGTH OF 

$CRI!l!!N SCREEN 
fFT,,MSL) (FT.) 

49-4~.111 10.S 
48l1.l.n. \0,0 
.CIMQ.~ 15.0 
<411&5.00 1:i.O 
.m~ST.T-4 15.0 
&UI.&4 10.2 
....... 11 15.3 
~.«i 10.0 
<1111!13.03 10.0 
.t739.21 10.0 
odl'll.~ '20.0 
48.9e.Ml 10.0 

8 
lO 
ll 
12 
13 
H 
15 
lB 
2J 
24 
25 
21i 
27 
28 
54 l.lsed only fer Mltl!l: level ~u::-.nts 

12 
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SENT BY:EPA, REG 6, DALLAS, TX; 2-12-97 ;11:09AM CAED--LEGAL BR-
Table 2 

Sparton Monitoring RA~• dts 
TCE Concentrations 

505 8272965;#15 

oate vear a~r. 1 a;. 1 ~":'-9 IM~ial~i41M~~s 'M~Fis ~~i=ig ~~~o IM;:t, ··uFz 'uu;z IM~r~ ~(~,~~~Fi2 
~1~83 2 

12000 4400 37 (}()0 

Jul-85 
_JarHI6 10 

ul-86 3 12 51100 :zowu 
Clot-88 .4 13 500C 4900 940 360 1 

_Jan-67 1981 1 14 4500 5000 630 21Q 1( 12 171 
32 141 

Jul-87 3 1 I IQ 2100 G~ 2 iO )( 35 !11 
Oct..ST 4 1 2700 41 lQ 
Jan-as 1 Y68 1 1 ! ;o 6200 3 ;o 29( 180i HO 
Apr-88 2 1 1 IQ 5000 iO 230 
__.lui~ 3 21 . 33()0 5200 31 I() _11¥)1 

3601 12() 
J~n..a9 1969 4000 Q( 1 1000 110 
Fab-aQ 610 IX 210 5.7 320 120 4800 
_Mar·B~ 650 OC 210 6.4 320 120 3400 

Apr-89 4400 ~ 0< 200 140()0 .. ~IQQ 14 520 1~ 
Aug-.69 3 24 25_00 3000 200 J3000 2400 20 460 12Q 
Aug-$ 3 24 

_Nov-89 _4 ~ 2300 ~20() ~ 16000 1500 5 1'100 
JIP\1~.69. 4 25 

~~~~a~n-90~1~990r-7r1~~r~2BOO~---r~2~110'=ro-~1I!OO=+~''~==+--~Boo+--~117+-==,~~~1~110~---r---r---1·~---
Jan-IJO 1 2ti 
~pr~ ---t--~2~t--;<2;i;l7f--=2400'+---·--+--'1=800f- 160 20000 1000 21 <100 130 
Apr~ 2 21 
lun~ 2 27 

2100 23U 19000 85l 15 flTO 14U 
Aua·' 3 28 
Sep.' 3 28 
Ocl-90 4 2Q 1600 HiOO 1'10 10000 590 10 ew 83 

l!--o~ct-9irnt-O--t--rr--4~29r----+--+---t---t--t----t--t-----i----t---+----+-- ·-- 1 ... 
~!l.HIQ 4 ;.!\1 

lf-_..I-'7-:-IIIH~J1_-t-~2rt--~J11----,1~400ot---=,ool--.-,1~1 1a-00----.9:;-;,1t--..,:, 17~0000.1-~·S·'iiii7ih'1,_ ---;1"'"21 __ ~500f.-t--i:i111.-m--0~<.:;__5t----'-'11 8~0---=6=-=t--(J---'5~71 Jul-91 3 32 1300 330 1400 110 16000 1!-11 12 440 110 
Qc:t-91 . 4 sa 1000 1100 ao 12000 m 1a eeo 93 5100 
Nov-B1 4 J:t 
Dec-1 ~ 33 21\0C 
Jan-! 1992 J4 1200 1 64 13000 _13Q_ 65 ~100 

_Apr-! :,~ 1401 1· ~ 6000 
Jul-! 3fi ~~ iOO 

Seo--~2 11 1 DC 1 3 2600 
630 

1500 
Jul~ 13 7; 56 11001 i2 4 
>ct~ 13 10 700 44 13000 45 23 460 41 760 
'ftCol 4 41 880 3JC 64C 39 13001 6 41 1 47 10 49C 

Jt--r.a:::.;;-:n-~rr-'-11 99~4-:1rr-4-ro2---:;790~-:----+~~ 680+--'3=t--67it12001~+----.i:*--~ t .• .:.+-1~~t--7:50~--+----l-- ···--··-
~pr--94 2 43 740 730 1100 0.2 62 
Jul-94 3 44 2~ 730 52 1100 8 44 400 
Oct-94 4 45 750 709 31 1100 « 45 1700 
Oct..Q4 4 45 

Aug-115 . 3 4S 490 470 21 9100 3.~ 11 ~QI 32 4200 
Oct-95 4 49 151 .71 15 7400 48 26 !8{ 34 2800 

_.Jan-llti 1996 ~ 50 ill . ~3130 ~9 7600 ~4 1.3 !2( 4ti u.~ 11:1 2.7 760 
Apr--96 2 51 r11 21 9700 88 0.4 140 81 2400 
Jul-96 3 52 18 0 7400 11 <1 180 43 400 

I'll•: ...,..., .. ~-
PYIIIIIII: f12Jflollt7 

.!:A? AU 

Mv Protoot Cl2ee0::1.0,00 

Clusl8r#1"' 13,29,38 Clusl~tr lt6 == 36,44 Cluster#11• 57,66 
Clusler#2" 33,30,39 ausler#7 = 37.45 Clu9ter#12:: 68,69 
CIIJ$ler#3 = 14,31,40,4 Cluster #8 .. 51,59 Cluster#13"' 52.65 
CI\I$1Gr#4"' 15,41,32 CIIJ$tef#9 • 46,55,56,67 f---==------' 
CIU$ler #5 = 42,43 Cluster #1 0 " 61 ,60 NOTES : 

1.) ND " Nona Oet'3cted 
2,) J value lndicates_an 13 
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j Table 2 {cont.) 

I. l 
'I 

I 

I 

! 

J 
I 
' t 

. 1 
··'' 

.I 

·I·' 
,, 

JUI-1 
Jan-1 10 
Apr-86 11 
Jul-66 1 

Ocl·86 4 13 
Jan~7 1!1t!T 

2 15 
JUHI7 3 16 

.Oct-117 
Jan·IIB 1986 1 18 

2 19 
JUH 

Oct-< 
21'1-J 1989 , 

Mar-f 
Avr-tl9 23 

Aug-89 _24 
_Nov:-89 25 
Nov-89 _! 25 
Jan-9l: 1990 1 26 
Jan·9• 1 26 

lun-9 27 
f.ua-90 21:1 

Sep.-90 28 
. Oet-90 . 4 29 

7500 
7000 

<5 
<5 

SJJ(11•10•• Monitoring Results 
TCE Concentrations 

<5 7.9 1100 
<5 _1_1 1800 

<5 <5 1100 1100 270 
<5 <5 <5 960 1200 160 

<5 

Oc1·90 4 29 
lf--~_~l\l::Tlll·mrr90--+--4rl--'2~9f---t---+--+--t---+--+--t---t--· -- -·-· ·-· ·-· ·-·. 

,IM-91 1991 1 30 
_l\pr-91 -~ 31 
-~un-91 2 31 7300 <5 22 2000 <5 620 100U 280 <5 

' ~~l-···.-·3 ~- ... --· . ·- -<5 -··- 19 1400 930 440 
! J4.0V-9' 3 

1 
D&c-Q· 3 

1 J_an-9: 1 !IYZ 3 
_l\pr -9_: 2 35 

Jul-92 a 36 
~ep-92 4 3: 
J_an-93 1993 1 38 

lul-93 4C 
>c!-93 41 

Jlec-93 41 

l.pr-94 43 
Jul-~ 4.' 
oct-~ 4! 

_-'!_ug-95 3 49 
Oct·95 4 49 
Jan-96 1996 1 50 

<1 

< 
<: 
< 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
ND 

<5 
<5 

2000 ~3 <1},3 

1200 
960 690 3'10 
600 1140 2(10 

Jt 810 510 60 10 
510 66 

4 340 32 10 
370 

<1 350 <1 

2 490 _.1~ 
3 530 16 
2 { 420 510 111 

3 rro 310 rg - --
3 340 ~ 
2 ;o 3-10 1Qo 
2 ;u 350 1'10 

1.11 7. <0.3 <0.3 <0,3 ZijU 470 IJ5 <0.3 

1400 

770 

160 

69 
Apr-96 2 51 

lt--~~--+---n~:f!-----·f---··1 - ----
Jul-lle 3 52 ~~-.r--i600~---r--~--+---~--~~~~B~7---+-~I 

2.4 ~ISQ 330 73 

Fllo: ""'1'17-f·-""· 
-:OW\I<WT 
~:•rAM 

!&V l'niiiiOI; . ~.OlCICI 14 
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Table 2 (cont.) 

505 8272965:#17 

Sparton Monitoring Results 
TCE Concentrations 

DB!e Year Otr. atr. MW-48 MW-47 MW-48 MW·49 MW-50 MW-51 MW-52 MW53 MW-55 MW-56 MW~7 MW-58 MW·59 MW~O 
# ULFZ UFZ UFZ 3rd FZ UFZ UFZ lJFZ Uf:Z LI.FZ ULFl UFZ UFZ ULFZ ULFZ 

\. Ct'" 1w;, 
.Oct~ li JUH 
Jan· 10 
ADr-86 2 11 
J~ 3 12 

oct-86 4 13 
~en-!IL _1967 1 14 -Apr-87 2 15 
Jul-87 3 16 -

Oct-87 4 17 
Jan-uu 11166 ]_8 
Apr-88 2 19 -- -·-·· Jul-88 3 ~0 
Oct-88 4 .21 
J«n-&9 19e9 1 22 
Feb-89 1 22 
Mar~9 1 22 -- ---Apr-89 2 23 ··--AUg-89 3 24 
Aull·89 3 24 -

--Nov-89 4 25 -Nov-89 4 25 
Jan-oo 1~ 1 ,;.!6 4200 310 820 <6 -- .................. -, .. ---Jan-90 -, 26 2300 330 830 <5 
Apr-9() 2 27 f:t.5 ·-
Apr-90 2 27 <t 6.2 r---- -·-·-1---

JUMIO 2 27 220 820 6.7 C:1 <:1 
- -

-Aua-90 3 28 600 13 50 
Aug~90 3 26 1100 9.2 29 
Sep-90 3 28 930 12 98 <1 .20 - <:1 
Oci..OO 4 29 <;!; <:1 --Oct-90 4 29 22 <:5 

r··oct-90 4 29 
........... 

22 <5 
Jan-91 1991 1 JO 

-~~ Apr-91 2 31 
... 

Jun-91 
,. 

2 31 1300 120 410 <~ ·--<5- <:5 <:5 45 ;200 <.'> 29 <5 <5 
Jul-91 3 32 
Oct-91 4 33 5200 220 <5 <5 74 210 31 <5 <5 
Nov~1 4 . 33 2600 
oec-91 4 33 

_ ...... 

Jan-l:l:i! 1992 1 34 2JUO 2tl0 11 6.8 _96 260 34 <5 
Apr-92 ·2 35 1300 290 <5 9.8 120 290 37 <5 
Jul-92 3 36 000 340 <5 14 130 290 37 <5 

Sep.-92 4 37 4200 240 <5 16 120 240 39 <5 
JBn•IIOJ llll:IJ 1 38 gQQ ijlj\) < :.1.1 190 370 _4_!!_ 1 
Apr-93 2 39 1200 310 <1 23 110 230 43 <1 
Jul-93 3 40 1400 330 <1 33 240 320 62 4 

Oct-03 4 41 2100 420 1 30 310 430 64 2 
Dac-93 4 41 1800 93 350 <1 2 <1 32 380 410 <1 74 <1 7 
Jan-94 1994 1 4.! .~.11 ~::Ill <1 ll6 370 430 J!? 3 
Apr~ 2 43 2mo 340 0.6 34 3!10 370 93 6 
Jul-94 3 44 3200 "'3"io <1 43 550 370 110 9 
Oct-94 4 45 2100 300 <5 <5 40 seo 420 <5 97 24 
Oct-94 - 4 45 38 
1"80-li5 11195 1 46 2600 • !>:,i <5 21 580 JIIU 100 ~~ 

-~Jr--- 2 47 2400 100 - 1 41 640 370 120 .; Au- 5 3 48 3000 50 <5 42 680 360 <5 130 
Ocl-95 4 491 3300 70 <1 48 130 350 <1 140 

-- -100 
JarH~6 1Y!#6 1 50 31!()() 36 I!>U <U_J I <O.J <0.3 1_00 940 <l30 <0.3 270 <:0.3 170 
A.Pr-96 2 51 2300 150 I <5 <5 36 790 330 <1 110 150 
Ju-96 ,3 . 52 --·-. __ 1~ 130 -+ <:1 36 510 240 -

~ 

0::1 13Q 130 

Fllo: ..,.,.T.t8.10414 

"""'••:- PlqffHU 
Ct;47-'M 
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SENT BY: EPA. REG 6, DALLAS, TX: 2-12-97 : 11: llAM ; CAED--LEGAL BR-> 505 8272965:#18 
! Table 2 (cont.) 

Sparton Monitoring Results 
TCE Concentrations 

)C 

lr: 

Ju 
Jar 10 
Apr-66 2 11 
JUI·86 3 12 

Oct-86 4 1 
Jan--87 1987 1 14 
l\llr-87 15 
Jul-< 7 16 ll-cX:Jct~.1 rl-----l~rt-1~.7:t--+--+---1--+---~+--i--+--+--·· -· ··-,- .·-. ·-------tl 

Jan-: 1988 18 
APr-: 
Juf-1 
Oct..aa 4 

Feb-89 1 
Mar-89 22 
APr·89 ··2:3 

~~: ~-~l~-~---r--+---r--t---r~4---~-4------·--·------~l 
Nov-89 4 · 25 f#.428~ tlct\lal12-12-69 

#4iB.43 a~h.Jal12-21-89 
Jan-90 1990 1 26 
JBh-90 f -26 #49 :aauar ot -3, -t~o 

Apr-00 2 27 
API'-00 2 27 
lun-90 2 27 #sr.:ac:ruar os-o?-90 

Seo~ 28 
Oct-9( 29 <1 <5 <1 <5 

-Jan-91 1991 1 30 
Apr·91 2 31 
Jun·91 2 31 <5 <5 <6 EPA ili:lllt aamnre 

NOV-91 4 33 

Jan-92 19921 34 c:; 
Ai>r-92 35 <5 
-Jul-92 36 <5 
SaD-it. 3· <5 
Jan-93 1993 38 2 

lrAr.;;:.:w-~93--===-t·,·-.rr-~3~9--+----;2r~+--+--f--f--l---t~--+------ ·- .. -· 
Jul-93 · 40 400 3 
oc:t-93 41 500 a 1#61 • acklalno.mt.o'l. 
Oec-93 41 610 3 <1 <1 
"Jan--94 1994 42 530 2 

ll-AT.,p~r-94n-:-::..q~2+---=i~~~~---i2~-+--+--1--____:l- ·· · .. _ ----t:.l#=-51=-, J.,.l v,..,.....,.,.alue------JI 
lul-94 3 800 ~ 

Oct-94 . 4 870 _A 
Oet-94 4 

10 1#62.36;, J iilUe. EF'A 6ptlt sample 
I#! 1 il 1oliCaTe samPle 

fell·95 _1995 1 9 ."i 11 
II-~Aiir-t1~5-!~~.......,<+-~~-..,,.;14~--4--l--~11,8+--+---·· I#H6ll 62 "' . I lfaluru 

I#~ 16 51 & 6: ! .. J VBIIJIIS 
#,116 & 82;. JYafueu Aua·9! 11 

Oct-91 8 
Jan-94 _1996 .<u.J 15 
ADr-9i 1rn <5 2s 
Jul-96 3 '60 1) a;,z 1.5 <1 <1 <1 "', #66 ssoicleif6127/96 & 7116/96 

• 081f711M 

B&V ""'I•"' 0Z84102.0100 16 
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3. Transverse UFZ section along west side of Spartan facility (MW-35, MW-

14, MW-21, MW-51) shows range from non-detect to 420 JJQII to non

detect. 

4. ULFZ section along Irving Boulevard (wells MW-44, MW-45, MW-46, MW-

64) shows range from non-detect to 3200 JJQII to 32 ~g/1. 

Plume delineation is also confirmed by the decreasing TCE concentration with depth 

at all but one of the 13 vertical cluster wells. In the one increasing cluster consisting 

of MW-15, MW-41 and MW-32 the bottom LLFZ well MW-32 is not as deep as bottom 

wells in adjacent clusters. The terminqlogy decreasing with depth means that the 

bottom well in a vertical cluster shows lower concentration (usually non-detect) than 

the other wells in the cluster. 

Monitor well installation and sampling began in 1983. Through continued well 

installation and sampling through July 1996, it has been possible to track the 

development or evolution of the plume to its present form. The shape, both 

horizontally and vertically, is shown on previous Figure 5. 

In the early stages of monitoring, both onsite and near offsite investigation utilized a 

high density (close-spaced) network of monitoring wells to characterize the plume and 

subsurface conditions. However, as confidence in the understanding of the plume and 

subsurface conditions increased, continuing investigations began using greater well 

spacings to primarily confirm the understanding and to fill, if needed, any data gaps. 

As the investigations moved further offsite, no anomalous conditions were 

encountered which would have required more intensive study. The most recent 

investigation (consisting of the five wells installed in summer 1996) successfully 

addressed concerns and questions raised since the last previous intrusive 

investigation in 1990. The number and locations of current non-detect wells, as 

shown on Figure 5, are more than adequate to define the plume limits. Further,· the 

number and distribution or wells Inside the plume provides excellent areal and vertical 

definition of concentration. 

18 
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Rate of Mlgratlen. The TCE plume is migrating in a west-northwest direction at a 

current rate of less than 1 00 feeUyear. The rate of migration and direction is 
consistent with the site-specific hydrogeologic characterization. This consistency was 

expected. Groundwater flow rates are low and relatively uniform based on hydraulic 

gradient information shown on previous Figure 3. The dissolved, aqueous phase of 

TCE is relatively mobile and should travel at the same rate (and in the same direction) 
as groundwater flow. As previously noted, Dr. John Hawley has opined that the TCE 

plume definition provides an excellent tracer to show groundwater flc;>w rate and 

direction. 

The rate of plume migration can be verified from a consensus of independent 

analyses: 

1. Dividing the horizontal downgradient length of the plume (2,800 feet) by the 

estimated age of the release (30 years) provides an average migration rate 

of approximately 1 oo feet/year. 

2. The prevailing site-specific groundwater flow rate is less than 100 feeUyear 

using site~specific hydraulic gradients obtained from site monitoring wells 

and site~specific hydraulic conductivity values. Note that the site-specific 

parameters (and groundwater flow rate) are remarkably consistent with 

regional hydrogeologic characterization and modelling. 

3. By comparing TCE plume extent defined by June 1991 sampling with the 

current plume extent (July 1996), a migration rate of less than 100 

feeUyear can be clearly demonstrated. 

Contaminant Concentrations In ~r.9.,U.Jld~a!.@[. Monitoring wells have been sampled 

since 1983. Continued installation of wells and sampling has determined that the 

primary constituent of concern is TCE (1992 RFI Report). TCA is also present at 
approximately one third of the TCE concentration. DCE and DMA are found less 

frequently. Of the 49 wells sampled in July 1996, 26 had TCE concentrations above 5 

JJQII. Maximum TCE concentration was observed in MW-16, a shallow onsite well 

near the original source area. Highest offsite TCE concentrations were observed in 

19 



I 
I 

~ 

.I 

I 

-
( 

. l 
I 

) 

\I 
;J 

SENT BY:EPA, REG 6, DALLAS, TX: 2-12-97 :11:13AM CAED--LEGAL BR-> 505 827296-5; #22 

wells MW-46 and MW-61 in the plume interior. TCE concentration data is given in 

previous Table 1. Well.locations can be obtained from previous Figures 4 and 5. 

Plume concentration Is decreasing at a much faster rate than that resulting from 

expansion of the plume. This concentration decrease is the result of previous source 

material removal, the ongoing, onsite groundwater recovery and treatment 

implemented in December 1988, and natural attenuation processes. With respect to 

the TCE concentration data given in previous Table 4, the following trends are readily 
apparent from the 43 wells with extended time histories: 

1. Of the 22 UFZ wells, 5 offsite wells (MW-34, MW-35, MW-57, MW-63, MW-

62) have non-detection histories. Of the remaining 17 wells, only 3 offsite 

wells (MW-53, MW-58, MW-61) have increasing concentration histories. 

The remaining 14 wells (including all on-site UFZ wells) all show 

decreasing eoncentration histories. 

2. Of the 13 ULFZ wells, 2 off-site wells (MW-44, MW-59) have non-detection 

histories. Three off-site wells {MW-56, MW-60, MW-64) have increasing 

concentration histories. A single well (MW-46) has an erratic history. The 

remaining 7 wells (including all on-site ULFZ wells) show decreasing 

concentration histories. 

3. Of the 7 LLFZ wells, 3 ·on-site wells (MW-38, MW-39, and MW-40) have 

non-detection histories. Only a single off-site well (MW-55) shows an 

increasing concentration history. The remaining 3 wells tlave decreasing 
concentration histories. 

4. There is only a single on-site TFZ well (MW-49) and this well has a non

detection history. 

The TCE concentration database also shows that of the 13 vertical well clusters 

shown on previous Figures 4 and 5, only a single well cluster (cluster No. 4 consisting 

of MW-15, MW-41, and MW-32) shows increasing concentration with depth; however 
all wells In this cluster have decreasing concentration time histories. Increase in 

concentration with depth means that the bottom well in a vertical cluster shows higher 
concentration than the other wells in the cluster. Time-history plots of I he 10 vertical 
clusters with extended time history data are shown on Figures 6 through 15. 

20 
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Decrease in plume concentration is also demonstrated by mapping and contouring of 

specific volatile organic constituent (VOC) analytical results obtained from a series of 

surface soil-gas surveys conducted In 1984. 1967, and 1991. Reports detailing each 

survey are included in the 1992 RFI Report attachments. Survey information is also 

summarized In the 1996 CMS Report. A comparison of the plotted results shows a 

significantly progressive decrease in surface soU-gas VOC concentrations including 

TCE and TCA. 

Comparison of soil gas concentrations indicates a fifty-fold decrease In 1"CE and thirty~ 
fold decrease in TCA concentration in the period 1984 to 1991. In the 1987 and 1991 

surveys, TCE and TCA were detected over approximately the same area; however, 

TCE concentration dropped almost an order of magnitude and TCA concentration 

dropped 30 to 50 percent. 

N.eed for Additional Contaminant Characterf1ation Stud:~. Additional site 

investigation beyond continued groundwater monitoring would only confirm current 

characterization of the plume. Additional investigation will not fundamentally change 

understanding or definition of the plume relative to assessing risk/threat or remedial 

design. 

Continued monitoring consisting of semi-annual to annual monitoring of selected, 

representative wells for VOC is more than adequate based on the following: 

1) Plume limits and direction and rate of movement are defined and 

understood. 

2) Plume poses no risk/threat and there are no significant exposure 

pathways/potential receptors. 

3) There Is an adequate network of groundwater wells around and under (as 

well as inside} the plume- particularly near the leading edge. 

4) There is an extended history of quarter1y results since 1992 and slightly 

less frequent results dating back into the 1980's as given in previous 

Table 2. 
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5) Specific VOC (TCE, TCA, DCE, DMA) are constituents of concern for 

plume definJtion and risk/threat assessment. Any degradation products will 

also be VOC. 

6) Standard groundwater monitoring practice is to decrease monitoring 

frequency, decrease number of wells sampled, and to limit analyses to 

constituents of concern as plume (and risk/threat) becomes defined and 

understood. 

B!§JS.~§.§ ES§MENT 

The defined contaminant plume poses no risk or threat to human health. Contaminant 

concentrations within the plume exceed drinking water standards; however, there is no 

·foreseeable exposure pathway to current (and future planned) drinking water use from 

the aquifer in the impacted area. 

Potential Receptors/Exposure Pathways. The nearest potential receptor! exposure 

pathway is the New Mexico Utilities (NMU) municipal supply well some 2.1 miles 

downgradient from the leading edge of the plume. In addition to the horizontal and 

vertical separation of the NMU well Intake from the plume, modelling conducted in 

1996 showed that the plume's continued migration would not affect. drinking water 

quality at the NMU well. The model was Intended to represent a ''worst-case'' relative 

to risk posed to the NMU well. Model used the high range of hydraulic conductivity, 

low range of effective porosity, and assumed the site-specific hydraulic gradient 

extended all the way to the NMU well. Further, it was assumed that no retardation or 

degradation of TCE was occurring. The model was calibrated to the plume limits (and 

age) given in the 1992 RFJ Report and then run for elapsed times up to several 

hundred years. The model was never intended to be an exact simulation, but rather 

was intended to show the non-Impact to the NMU well under conservative modelling. 

In concern No. 13 of the Technical Review of the CMS Report dated June 20, 1996, 

EPA was critical of the groundwater modelling and related conclusions without making 
any effort to understand the assumptions, input parameters, and calibration efforts. 

EPA also apparently failed to review requested additional supplemental data on the 
model furnished by Spartan on June 3, 1996. 
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The model was run using site-specific hydraulic gradient and hydraulic conductivity 

values included in both the RFI and CMS Reports. Although challenged by EPA, 

these parameters are remarkably consistent with regional characterization. The model 

was then calibrated to the RFI Report plume limits by varying longitudinal and 

transverse dispersivity values to obtain a good match to plume shape. Vertical 

matching was also checked. In spite of EPA's erroneous assertion, vertical 

dispersivity was constant at 0.01 which calculates to approximately 0.2 to 2 percent of 

the calibrated horizontal values. This value for vertical dispersivity is very close to the 

value EPA claims should have been used in the absence of site-specific data. EPA 

further challenged Spartan's decision to model the plume migration toward the nearest 

potential receptor-- the NMU municipal supply well some 2.1 miles distant. 

In spite of EPA's strenuous criticism, the calibrated model appears to match the plume 

shape and rate of migration very welL Predictions based on that model were readily 

confirmed by the additional groundwater monitoring wells Installed in summer 1996. 

Thregt. Concentrations of TCE, TCA, DCE, and DMA within the plume exceed 

drinking water standards; however, due to the Jack of any realistic exposure pathways 

and/or potential receptors, the plume poses no current (or reasonably foreseeable) 

risk/threat to human health. The impacted ground water is not used by any water 

system and does not pose an ingestion risk to human health. In addition, homes 

located over the plume are not at risk from soil gas emanating from the plume . 

Repeated surface soil gas surveys did not detect any VOC in or near the residential 

area at a detection limit of 0.00022 ppmv. Further, deep soil gas surveys conducted at 

the top of the saturated zone and reported in the CMS Report, did not detect any 

significa_nt {<1 ppmv) VOC concentration offsite. Thus, there is no risk by inhalation. 

AQUIFER RESTORA TIQN 

Restoration is defined as the removal of contaminants to achieve drinking water 

standards. It is very doubtful that the impacted aquifer can be restored by any 

"Technically Practicable" methodology(ies) in any reasonable time frame. This 

conclusion is based on the following site~specific information: 
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1. The heterogeneous and anisotropic nature of the subsurface will not allow 

simplistic "broad brush'' solutions. "Real wor1d" solutions wlll have to deal 

with discrete, isolated contaminant concentrations in attaining restoration. 

2. Restora.tion will require removal of both dissolved phase contamination 

from groundwater and sorbed-phase (residual DNAPL) contamination from 

saturated fine-grained clays and silts. Sorbed-phase {residual DNAPL) 

removal will require long-term activity. 

Sorbed-phase contamination is the result of constituents being adsorbed 

onto or bound up by capillary forces within the soil pore structure. Sorption 

of constituents such as TCE is enhanced by the presence of fine-grained 

silts and clays and/or organic material. It has been reported by Piwani & 

Keeley (EPA, 1990) that "a few percent of silts and clays can result in a 

substantial increase in the sorptive behavior of the aquifer material'. These 

silts and clays are the sorptive sites to contaminants in groundwater 

moving through the subsurface matrix. Increasing percentages of silts and 

clays will result in significant sorbed-phase contamination. 

Both regional characterization and site-specific investigation show that silts 

and clays are significantly present and heterogeneously and anisotropically 

distributed throughout the aquifer. These silts and clays not only restrict 

vertical migration, but also readily adsorb contaminants from the ground 

water. 

John Hawley summarized properties for the lithofacies (sedimentary 

geologic units) that make up the Albuquerque Basin (USGS, 1993). 
Hawley indicates that the ratio of sand plus gravel to silt plus clay will 

range from a high in excess of two to a low of less than 0.5 far the typical 

geologic materials in the subsurface. Converted to a percent, these ratios 

would range from less than 30 percent to over 70 percent silt and clay. A 

review of boring logs from deeper well installations (LLFZ and TFZ wells) at 

the Spartan facility indicates that approximately 40 percent of the saturated 

depth interval is comprised of clay, clayey, or silty stratigraphic units. The 

remaining units also contain clay/silt seams and lenses; however, the use 
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of bentonite as a drilling fluid additive makes identification of minor silt/clay 

very difficult. Actual amount of silt/clay is estimated in the 20 percent 

range. Recent investigation north of the Calabacillas Arroyo {USBR, 1996) 

showed that, in the upper 300 feet of the saturated zone: silt/day was 

present in 45 of the 60 five-foot logged intervals; silt/clay content ranged 

from 0 to 85 percent; and average clay content was approximately 15 

percent over the total 300 feet. However, the USBR indicated that drilling 

fluid precluded a complete evaluation of silt/clay fraction. 

3. Hydraulic conductivity and groundwater flow rates are low. As a result, 

groundwater extraction and treatment will require a very long time frame 

because of the extremely large volume of water to be treated and the rate 

at which the water can be removed by wells. 

4. The plume is relatively large in horizontal extent due to migration from a 

long-duration release; however, the plume is relatively thin (in depth) due 

to the significant vertical anisotropy. The plume dimensions and 

contaminant distributions will not allow efficient, high-rate groundwater 

extraction. Highest TCE concentrations are found near the top of the 

aquifer. Large drawdowns associated with high pumping rates will pull 

contamination down into lower portions of the aquifer. High pumping rates 

will also result in more water being removed from the zones with higher 

5. 

hydraulic conductivities (and probably from areas outside the plume) with 

little effect on either dissolved-phase or sorbed-phase contamination in the 

less water-transmissive zones. Aggressive pumping will thus result in the 

removal and treatment of very large volumes of relatively uncontaminated 

water without achieving significant remediation. 

Attempts to restore the aquifer will require numerous wells pumping at low 

rates because of the plume size, drawdown limitations, pumping rate 

limitations, and resultant influence limitations. Because of the time 

requirements resulting from pumping rate limitations and the difficulty of 
removal of sorbed-phase contamination, attempts at restoration will 'be 
extremely inefficient 
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(~. The plume is located under a developing residential area. There will be 

little room for numerous recovery wells. In addition, bringing large 

quantities of contaminated water to the surface at numerous locations will 

greatly Increase risk/threat to human health. 

7. EPA Region 6 and NMED have been unable to provide any successful 

case-history documentation to support restoration under similar 

conditions/contaminants. 

Site characteristics and contamination were also analyzed in the context of EPA's 

Guidance for Evaluating the Technical lmpracticabilitv of ~ro.undwater Restoration 

(EPA, 1993}. Procedures in this guidance lead to the conclusion that aquifer 

restoration is "Technically Impracticable." Application of the guidance procedures is 

detailed In both text and table form in the 1996 CMS. Report. 

In their Technical Review of the CMS Report dated June 20, 1996, EPA questioned 

technical impracticability in concern No. 11. EPA appears to differentiate between 

dissolved-phase and residual-phase VOC (referred to as "entrained DNAPL" in the 

concern). EPA agrees that entrained DNAPL would prevent practicable restoration, 

but argues that entrained DNAPL is found only near the source. It is interesting to 

note that EPA quotes out of context its own technical guidance (EPA, 1993) page 8, 

and seems to misuse a second quote from page 12 of the guidance. In light of the 

numerous studies and case histories reported in the literature, and recognizing the 

conditions at the Spartan facility, it is surprising that EPA does not believe that 

sorbed-phase VOC or residual DNAPL is not present throughout the plume. Further, 

EPA seems unwilling to acknowledge the difficulty of residual DNAPL remediation. 

The infeasibility of aquifer restoration at this site is further confirmed by the 24 case 

histories contained in Evaluation of ~round-Water Extraction Reme~ie~: Phase II 

(EPA, 1992). This report was used by EPA as a "report card" in response to 

Congressional inquiry. The report was intended to be a summary of the state-of-
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practice for groundwater remediation. The following summary of the reported case 

histories is extremely relevant to the Spartan facility: 

1. Contamination - 12 of the 24 sites had TCE contamination; 19 of the 24 

sites had chlorinated solvent contamination . 

2. Geology- all 12 of the TCE- contaminated sites had fluvial clay, silt, sand, 

and gravel geology; 1 a of the 19 chlorinated solvent sites .had same 

geology. 

3. Extent of Plume - the horizontal extent of the plumes was much, much 

larger than the vertical depth or thickness; the 12 TCE sites ranged from 9 
to 760 acres in sizes with depths ranging from 20 to 250 feet; the 19 
chlorinated sites ranged from 0.7 to 7,600 acres with depths from 20 to 

250 feet. 

4. Regulatory Program- the TCE sites included three RCRA, four Superfund, 

and five state; the chlorinated sites were three RCRA, six Superfund, and 

10 state . 

5.. Containment~ containment was achieved at eight of the 12 TCE sites; 

containment was achieved at 13 of the 19 chlorinated solvent sites . 

6. Restoration- restoration was not being achieved, nor had been achieved, 

at any of the 24 sites . 

To-date, EPA has not provided any meaningful case-history data to support the 

feasibility of restoration. In fact, EPA's Office of Emergency and Remedial Response 

{OERR) is currently involved in the evaluation of containment as an alternative to 

restoration because of EPA's dismal experience with restoration and resultant 

Congressional and technical pressure. 

Technical impracticability of restoration at Spartan's site is also confirmed by the 

additional case history information contained in Alternatives for !3rounpwa.t~LC.Ieanup 

(National Research Council, 1 994). The above discussions and references are not 
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intended to show that groundwater extraction or "pump and treat" is bad; but rather to 

show that extraction Is more appropriate for containment and contaminant reduction as 

contrasted to restoration. . 

Although aquifer restoration is technically impracticable, aquifer remediation is realistic 

and practicable. Spartan's currently proposed remediation activities will produce 

comparable results to EPA's proposed Alternative 4 over the same 30-year time frame 

at substantially less cost. Sparton capital costs are approximately $0.5 million, 

operation and maintenance costs are approximately $0.2 million/year. EPA's capital 

cost is approximately $2.5 to $3.1 million with an operations and maintenance cost of 

approximately $0.85 to $3.6 million annually, depending on extent of water treatment 

Costs for additional extraction wells were not quantified In the EPA Final Decision 

(EPA, 1996); however, additional extraction wells were discussed in the context of 

final-phase restoration. Each additional extraction well (200 gpm nominal pumping), 

together with its water treatment and reinjection requirements, would have capital 

costs in the range of $0.58M to $0.77M and annual O&M of $0.2M to $1.2M, 

depending on level of treatment. 

Spartan's most recent proposed remediation would provide for containment of the 

leading edge of the plume. This containment would control further plume migration 

and ultimately capture existing contamination moving downgradient in offsite areas of 

the plume. Spartan's containment proposal was conditioned to the economical 

treatment and disposal of extracted groundwater. 

In the 1996 CMS Report, Spartan has also proposed expansion of the existing onsite 

groundwater extraction system to enhance both onsite containment and removal of · 

source material from areas with elevated contaminant concentration. Over eight years 

of successful operation of this system demonstrate its feasibility. 

In their Final Decision Document, EPA provided erroneous and misleading depictions 

of capture zones for the existing onsite recovery well system. These capture :zones 

are significantly different from, and much smaller than, capture zones and/or radius of 

influence given in Spartan's Effectiveness Report and in EPA's previous Statement of 

Basis. In the Final Decision, EPA decided to ignore demonstrations of the actual 

pumping radius of influel')ce obtained from multiple, multi-well pumping tests 
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conducted on several of the recovery wells. These demonstrations were used to 

confirm Spartan's calculations for all the recovery wells. EPA elaborated on their 
calculations under concern No. 1 of their June 20, 1996, Technical Review of the 

Effectiveness Report. Their comments reflect a basic misunderstanding of the 
Hvorslev methodology to require ''an instantaneous change in the water level" when, 

in fact, Hvorslev methodology can be applied (and often is) to constant rate or 

equilibrium conditions (USACOE, 1951). Secondly, EPA averaged well-location

specific hydraulic conductivities ranging two orders of magnitude and hydraulic 
gradients ranging over an .order of magnitude to obtain single values for calculations at 

all well locations. Such an approach ignores the significant heterogeneity and 

anisotropy observed and documented on site. EPA also chose to ignore actual field 

demonstrations of capture determined from long-duration, multiple~well pump tests 

included in Appendix 2 of Spartan's Effectiveness Report. For example, for two wells 

in the original source area, MW-24 and MW-25, EPA calculated maximum capture 

zone widths of 8.88 and 16.00 feet respectively, yet actual pump test results showed 

that pumping of either MW-24 or MW-25 impacted the drawdown in the other well over 

a horizontal distance of 32.82 feet. This demonstration would indicate capture zone 

widths are at least 66 feet wide at the walls and would be somewhat larger· 

up gradient. Obviously, inter-well comparisons of influence obtained under actual field 

conditions are far superior to any theoretical calculations . 

In the 1996 CMS Report, Sparton has also proposed installation of a soil vapor 

extraction (SVE) system to remove source material from the unsaturated zone in the 

vicinity of the original contamination source area. 

Based on the current rate of plume migration, it will take 25 to 30 years for the 

majority of contamination to be captured by the leading edge containment; however, 

natural attenuation Including biotic and abiotic processes will be taking place based on 

site observations to date and recent New Mexico Water Resources Researct1 Institute 

studies in the Albuquerque Basin (NMWRRI, 1992). 

39 



i 

( 

] 

] 

I 
. J 

Cl . ) 

) 

!'I 
iJ 

SENT BY:EPA. REG 6, DALLAS, TX: 2-12-97 :11:23AM 
I 

CAED--LEGAL BR ..... 505 8272965:#42 

I 

SUMMARY 

• Subsurface conditions and plume characterization are more than 

adequately defined and understood; plume behavior is predictable. 

Potential receptor/exposure pathways are identified and there is no 

risk/threat to human health. 

• There is more than sufficient information to assess risk/threat and/or to 

design any additional remediation; further study or investigation is not 

needed. 

Spartan's proposed remediation will accomplish the same objectives as 

EPA's proposal in the same time-frame at significantly less cost. 

I state, under penalty of perjury, that the foregoing is true and correct. 

Executed on February 4, 1997. 
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