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WASTEWATER CHARACTERIZATION SURVEY,
HOLLOMAN AIR FORCE BASE, NEW MEXICO

INTRODUCTION

A wastewater characterization survey was conducted at Holloman Air Force Base
(AFB), New Mexicofrom 12-23 August 1991 by personnel from Armstrong Laboratory
(AL) located at Brooks AFB, Texas. Influent samples to the Sewage Treatment Plant
(STP) were collected and analyzed for various parameters. The sample results will be
used by HO TAC/DESU for the design of a new Wastewater Treatment Plant (WWTP)
at Holloman AFB. Specific sampling sites around base were also sampled for various
parameters. These sample results were intended for use by Holloman AFB personnel
to identify toxic discharges they may have in the wastewater collection system.

The survey was performed in response to a request from HO TAC/SGPB to
perform a characterization study to support the Architect and Engineer (A & E) design
of the WWTP.

Armstrong Laboratory personnel performing the survey included 1st Lt Darrin L.
Curtis (Project Engineer), Capt Paul T. Scott (Chemist), 1st Lt Michael C. Carter, and
2d Lt Anita M. Acker.

DISCUSSION

Background

Holloman AFB is located in south-central New Mexico, approximately 7 miles west
of the city of Alamogordo. The Tactical Air Command (TAC) has operated the base
since 1971, and currently, the 833d Air Division is the host organization. Major TAC
organizations located at the base include the 49th Tactical Fighter Wing (TFW), the
497th Tactical Training Wing (TW, the 833d Combat Support Group, the 833d
Medical Group, and the Deputy Commander for Resource Management, which
includes the 4449th .Mobility Support Squadron (MOBSS). The base is also preparing
for the arrival of the F-117.

To support these organizations and their missions, several industrial facilities are
located at the base: aircraft and vehicle washracks, corrosion control facilities, and
equipment maintenance facilities. An electroplating facility is also located at the base,
but the electroplating operations have been discontinued.
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The existing wastewater facilities at Holloman AFB include a number of oil/water
separators, a combined industrial and domestic collection system, several lift stations,
a small laboratory and operations building, facultative lagoons, and a land application
system. Except for the land application system, all of these facilities are currently in
service.

Very little information was available on the composition of the wastewater generat-
ed at Holloman AFB. Therefore, AL was called upon to provide a characterization of
the wastewater generated.

Permit Standards

The existing lagoons discharge to Lake Holloman via a natural ditch. Lake
Holloman is a playa lake and is not considered "waters of the United States" by
Region VI of the United States Environmental Protection Agency (EPA). Therefore,
the discharge to Lake Holloman is not currently regulated under the Clean Water
Act's National Pollutant Discharge Elimination System (NPDES) program. Discussions
with EPA Region VI officials, base personnel, and the New Mexico Environmental
Improvement Division (EID), have indicated that, in the future, Lake Holloman may be
classified as "waters of the United States." If this classification is granted, discharge
of wastewater from Holloman AFB to Lake Holloman would be regulated under a
NPDES permit.

SamDlina Strateay

A presurvey was conducted at Holloman AFB from 12-13 June 1991. During this
presurvey, the sampling protocol that had been developed by 1st Lt Curtis was
reviewed by the Base Bioenvironmental Engineer (BEE) and the Environmental
Coordinator. All parties concurred with the sampling strategy.

Samolin 0 MethQds

Wastewater samples were typically collected over a 24-h period as a time-propor-
tional composite (i.e., a composite of 24 samples collected at 1-h intervals). The
automated composite sampler contains a 3-gal (11.4-L) glass jar which was packed in
ice before each day of sampling. Samples collected for volatile organics, oils and
greases, and total petroleum hydrocarbons were collected as grab samples. Any
unusual characteristics (odor, color, etc.) of the samples were noted.

Samples were then placed in iced coolers and transported back to the workcenter
(Wastewater Treatment Plant Laboratory, Bldg 752) for preservation and/or refrigera-
tion until shipment to the Armstrong Laboratory Analytical Services Division at Brooks
AFB TX. Sample preservation was in accordance with the Air Force Occupational and
Environmental Health Laboratory (AFOEHL) Sampling Guide, March 1989.
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RESULTS

Results of all the data collected during the survey except for Biochemical Oxygen
Demand (BOD), and Toxicity Characteristic Leaching Procedure (TCLP) are located in
Appendix A. Appendix A also shows what method was used in the analytical
process. Appendix B shows detectable parameters. Grab samples are shaded in
Appendix B to separate them from composites. Biochemical Oxygen Demand data
are included in Appendix B, and the TCLP data are included in Appendix F.

SamDlino Sites

Table 1 shows grab and composite parameters. If a sample was collected
differently from this method, it is noted in the comments section under each site. For
some samples low flow resulted in part of a sample being a grab because of the
limited volume.

TABLE 1. PARAMETERS, GROUP, GRAB/COMPOSITE, CONTAINERS, AND PRESERVATION

Parameter Name Grab/Composite Container Preservation

GROUP A (other than 0 & G) Composite Plastic Cool to 4 OC & 1-L5O, to pH<2
Chemical Oxygen Demand
Kjeldah Nitrogen
Organic Carbon
Phosphorus. Total

GROUP A (O & G) Grab Glass Cool to 4 OC & HSO, to pH<2
Oil & Grease
Total Petroleum Hydrocarbons

GROUP E Composite Glass Cool to 4 'C & H2SO, to pH<2
Phenols

GROUP F Composite Plastic HNO, to pH<2
Metals

Grasp G Composite Plastic Cool to 4 "C
Alkalinity
Chloride
Specific Conductance
Surfactant-MBAS
Solids

S1/01 Grab 40 ml Vial Cool to 4 OC

Sewaoe Treatment Plant (STP)

The sampler was located below the comminutor and before the grit chamber
(Fig. 1) located by building 752, Appendix C, Figure C-3 (Tab G-2, page 3 of the
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sanitary sewerage system prints at location CC-9). Samples were collected between
14-21 Aug 91.

Comments: 14 Aug 91, all samples were grab
17 Aug 91, milky sample
19 Aug 91, all samples were grab

Sewage Treatment Plant (STP#)

These samples were collected as 6-h composite samples. Table 2 has the time
and date each sample was collected.

Figure 1. Locatlio of Sampler SrP and STIP#.

TABLE 2. STP# COMPOSITE SAMPLING TIMES

Sample Time BOD mg/L

STP Grab-1300 14 Aug 91 135
SMP 1 600-2230 14 Aug 91 100
STP 2 2230-0800 15 Aug 91 55
STP 3 1030-1330 15 Aug 91 105
STP 4 1330-2000 15 Aug 91 150
STP 5 2000-0800 16 Aug 91 90
STP 6 0800-1000 16 Aug 91 95
STP 7 1230-1800 16 Aug 91 115

Manhole 437: This site is located southwest of the main taxiway/runway access
ramp, Appendix C, Figure C-3 (Tab G-2, page 3 of the sanitary sewerage system
prints at location BB-9). Samples were collected on the 14th, 15th, and 16th of
Aug 91.

Comments: 14 Aug 91, Group G grab
16 Aug 91, Group F grab
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Manhole 380: This site is located by billeting across West Eleventh Street from
the softball fields, Appendix C, Figure C-3 (Tab G-2, page 3 of the sanitary sewerage
system prints at location BB-11). Samples were collected on the 15th, 16th, and 20th
of Aug 91.

Comments: 20 Aug 91, Groups F & E were grab

Building 912 Lift Station: This site is a lift station adjacent to Building 912,
Appendix C, Figure C-5 (Tab G-2, page 2 of the sanitary sewerage system prints at
location CC-7). Samples were collected on the 15th, 16th, and 20th of Aug 91.

Manhole 427: This site was located in the MOBSS Complex beside Building 927
and across from building 938, Appendix C, Figure C-5 (Tab G-2, page 2 of the
sanitary sewerage system prints at location AA-7). The site was collected on
21 Aug 91.

Comments: Groups A, G, and E were grab

Manhole 516: This site was located in the primate area, Rhesus Monkey,
between buildings 262 and 267, Appendix C, Figure C-4 (Tab G-2, page 7 of the
sanitary sewerage system prints at location Q-12). Samples were collected on the
16th, 20th, and 21st of Aug 91.

Comments: 16 Aug 91, very high solids observed
20 Aug 91, very high solids and hair observed

Si 6

Manhole 337: This site is located by Corrosion Control between buildings 281
and 282, Appendix C, Figure C-3 (Tab G-2, page 3 of the sanitary sewerage system
prints). Samples were collected on the 16th, 20th, and 21st of Aug 91.

Comments: 16 Aug 91, Groups F and A were grab
20 Aug 91, Groups A, G, and E were grab
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Lake Holloman: This site was located 50 m north of the concrete outfall to Lake
Holloman, Appendix C, Figure C-1.

Comments: This sample was collected at the lake bank as a grab
sample using a pitcher.

Discussion of Results

Appendix B shcws a condensed version of the data taken at Holloman AFB.
Select data will be discussed briefly in this section. Appendix A shows the data that
was sent to HQ/TAC and the base during the writing of this report. Updated versions
were sent out on three occasions with the last update being 18 Nov 91, 1 working
day after the last data was received by the Bioenvironmental Engineering Division of
AL (AL/OEB). These updates to HQ/TAC were an essential part of the project.

BOD, Solids. Chloride

Biochemical Oxygen Demand samples were collected at the wastewater treatment
plant only, due to time and resource constraints. The BOD ranged from a low of 50
mg/L to a high of 150 mg/L. These results also agree with the contract labs data
shown in Appendix D. This concentration constitutes a weak wastewater when
compared to the values for BOD shown in Table 3.

The solids data from the STP show that the observed concentrations constitute a
strong domestic waste when compared to Table 3. This data should be considered
questionable because of discrepancies between filterable and total soids data. Some
sites were found to have a higher filterable amount of solids than total solids which is
in error. This error is most likely caused by the small-diameter filter paper and the
small drying dishes usea for the test at AL. Settleable solids data as seen in Table 4
are representative of a typical weak domestic waste when compared to cited values in
Table 3.

Chloride concentrations in the wastewater seem to indicate an infiltration problem.
Chloride sampling was initiated halfway through the survey at the request of the
Environmental Coordinator to determine if possible infiltration is occurring. At the
same time, a background water sample from the potable water system was taken to
determine the amount of influence the chloride in the potable water source had on
the wastewater. The potable background sample indicated that only 31 mg/L of
chloride was in the drinking water. The WWTP influent had 900 mg/L chloride.
Certain industrial facilities could also be contributing to the high chloride concentra-
tion.
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TABLE 3. TYPICAL COMPOSITION OF UNTREATED DOMESTIC WASTEWATER
(After Metcalf & Eddy, 1979(7))

(All values except settleable solids ame epessed in mg/L)

Concentration

Constituent Strong Medium Weak

Solids, total: 1,200 720 350
Dissolved, total 850 500 250

Fied 525 300 145
Volatile 325 " 200 105

Suspended, total 350 220 100
Fixed 75 55 20
Volatile 275 165 80

Settleable solids, ml/L 20 10 5
Biochemical oxygen demand, 5-day, 20"C 400 220 110
Total organic carbon (TOC) 290 160 80
Chemical oygen demand (COD) 1,000 500 250
Nitrogen (total as N): 85 40 20

Organic 35 15 8
Free ammonia 50 25 12
Nitrites 0 0 0
Nitrates 0 0 0

Phosphorus (total as P): 15 8 4
Organic 5 3 1
Inorganic 10 5 3
Chloridee 100 50 30

Alkalinity (as CaCO,)b 200 100 50
Grem 150 100 50

mg/L=gfm'.
Values should be increased by amount in domestic water supply.

Not.c 1.8(C) + 32 = OF

TABLE 4. SETTLEABLE SOLIDS "GRAB SAMPLES" CONCENTRATIONS AT SITE LOCATION STP

Date Time Concentration
(hours) (mL)

15 Aug 91 2000 5
16 Aug 91 0800 4
16 Aug 91 1230 4
17 Aug 91 0800 3
19 Aug 91 0750 9
20 Aug 91 0830 5

If effluent from the new WWTP is used for irrigation, different application methods
should be considered because of the amount of chloride in the wastewater. Border-
strip flooding or ridge-and-furrow irrigation would be recommended over a sprinkler
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type system. Foliar absorption of chlorides must be considered if the sprinkler
application method is used. Salt tolerance of ornamental shrubs is shown in Table 5.

Chloride concentrations over 3,750 mg/IL were found in Lake Holloman. Sea
water has 18,980 (ppm) of chloride. Please take into consideration that the sample
was taken very close to the bank and the concentration could be higher at this point
than at the center of the lake. But, realizing that the concentrations are high, irriga-
tion from this source is strongly discouraged. Even if a salt tolerant plant is found
that can thrive at these high levels, the irrigation piping will degrade and become
unusable in a very short time.

TABLE S. SALT TOLERANCE OF ORNAMENTAL SHRUBS (After CRC Press, 1973(2))

Limit of concentration
in irrigation water

Shrub' EC.' EC,' ppm'

Sensitive
Roses 3,000 517 362
Pineapple guave 3,000 517 362
Viburnum 3,000 517 362

Moderately sensitive
Pyracantha 5,000 1,000 700
Pittoaporum 5,000 1,000 700
Xylosma 5,000 1,000 700
Texas prive 5,000 1,000 700

Moderately salt tolerant
Arbor vitae 8,000 1,560 1,092
Spreading juniper 8,000 1,560 1,092
Lantana 8,000 1,560 1,092

Salt tolerant
Oleander 10,000 2,000 1,400
Bottlebrush 10,000 2,000 1,400

*The indicated salt levms arm the madmum tolerance by the US. Department of Agricul-

EC electrical conductivity at sol solution, ujaho/a
Salinity of irrigtion water required, as derived ram author's table, assuming a 25%

leaching requirement.
d Required irrigation water in ppm, using a conversion of I mho-770 ppm.

Sewaoe Treatment Plant and Sewage Treatment Plant #

The composition of the influent to the STP does not resemble a "typicar' domestic
or industrial waste. The BOD and Chemical Oxygen Demand (COD) is more repre-
sentative of a medium to weak domestic waste. The questionable solids data
indicates a strong domestic waste. Trace amounts of silver were found at this site but
the highest concentration is only 5 times the detectable amount. This diluted level
may indicate a stronger source upstream, possibly the Hospital or the base Photo
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Lab. Oil & Grease do not seem to be a major problem but its presence may indicate

that a number of oil/water separators are not working properly.

Site 1. Site 2. and Site 4

The data received on these sites indicated that no apparent problems were
occurring upstream from the sampling point.

The 980 mg/L of chloride reported at this site could indicate an infiltration prob-
lem. Note, only 1 of the 3 sampling days was analyzed for chloride.

Two sampling days were analyzed for chloride at this site. One day with 2,560
mg/L and the other day having a concentration of 720 mg/L of chloride. Again this
level could indicate infiltration to the system upstream from Site 5. Oil & grease data
indicates that there may be an oil/water separator upstream that is not working
properly.

One of the 3 sampling days at this site had 100,000 pg/L of phenol. Methylene
chloride of 23,516 pg/L was also reported on that day. Toluene and chloroform were
also found. This data indicates that proper shop practices may not be in use up-
stream from this site.

Lake

If Lake Holloman water is considered for irrigation, the 3,760 mg/L of chloride and
the 18,650 umhos of specific conductance should be considered. Barium, nickel, and
phenol were also found in the lake.

Flow

During the survey, flow measurements were taken at the WWTP's parshall flume.
The calculations are shown in Appendix E for 1 of the 2 measurements taken. The
average flow recorded by AL personnel was 863 gal/min (3,266 1/min). Holloman's
electronic flow meter was reading 860 gal/min during the same period. These results
indicate that the flow readings at the treatment plant should represent the correct flow
even though flow is entering one side of the flume faster than the other side. This
flow is due to the influent being channeled through only one side of the grit chamber.
For this reason there is not a quiet area before the flume and an earlier concern was
that this could possibly reduce the accuracy of the electronic flow meter. Our results
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showed that this is not a problem at this flow rate; however, higher or lower flow rates
may be effected because there is not an adequate quiet area before the flume.

RECOMMENDATIONS AND CONCLUSIONS

Sewage Treatment Plant

Since the data shows the BOD to be very low for domestic waste, an activated
sludge treatment method would not meet the treatment objective. With all things
considered, an oxidation ditch may prove to be the best treatment alternative.

Chlorides

Chloride levels above background were found throughout the collection system.
This finding could indicate infiltration problems. But, with the chloride concentration
of the surface ground water being high, it doesn't take very much infiltration to show
up as chloride in the wastewater. Water from Lake Holloman should not be used in a
sprinkler-type irrigation system.

Prooer Shop Practice

Site 6 data indicates that proper shop practices may not be in use upstream from
this site. Unannounced visits to these shops may also reveal improper housekeeping.
A review of the shop's Operating Instructions (Ols) may be beneficial.

Flo

The AL flow calculations mirrored Holloman's electronic flow meter, at 860 gal/min
(3,218 L/min). The flow wheels at the base should provide an accurate measure of
the flow.

Wastewater Characterization

Holloman is now undergoing changes and will be bedding down the F-1 17
Stealth Fighter. The type of waste stream coming from the stealth flightline area of
the base will most likely change. Since this type of waste stream hasn't been
characterized before, Holloman may want to consider a study of that portion of the
wastewater collection system.
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ACRONYMS

A & E Architect and Engineer
AFB Air Force Base
AFOEHL Air Force Occupational and Environmental Health Laboratory
AL Armstrong Laboratory (AL)

/OE Occupational and Environmental Health Directorate (AL/OE)
B Bioenvironmental Engineering Division (AL/OEB)

BEE Bioenvironmental Engineer
BES Bioenvironmental Engineering Services
BOD Biochemical Oxygen Demand
COD Chemical Oxygen Demand
EID Environmental Improvement Division
EPA Environmental Protection Agency
mg/L Milligrams per Liter
HQ Headquarters
MOBSS Mobility Support Squadron
NM New Mexico
NPDES National Pollution Discharge Elimination System
ppm Parts per Million
STP Sewage Treatment Plant
TCLP Toxicity Characteristic Leaching Procedure
TAC Tactical Air Command
TFW Tactical Fighter Wing
TTW Tactical Training Wing
WWTP Wastewater Treatment Plant
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Analyzed Data
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Figure A-1

nTP SM nly SlY ST7 S SY SlY
GN9130 GN913002 GN913010 GN913022 GN913023 GN913024 GN913025 GN913026

14-ul-9 1-Ag-9 1-Ag-1I7-Aug,91 18Al~ 9Al% 20.Aull1 21-A 41

Phano u/IL EPA420.2 50 25 <10.0 180 20 31 20 20
Alklinity (imrbouate) mg/L EPA 310.1 • • 311 278
Afkalinity (total) EPA 310.2 5 5 5 0 • 311 278
Chkles EPA 325.2 5 0 860 910
Raide, Filterable mg/I EPA 160.1 3500 1300 3200 3400 3600 3100 3200 3100
RmldwNcoaflerable EPA 160.2 55 10 155 14 5 70 18 14
Reidu, Settlmble EPA 160.5 2 2 6 1 1 5 1 1
Reidu., Total mL EPA 160.3 3900 4500 4200 4100 4100 3700 3500 350
Raid.., Total Volatile mgl EPA 160.4 930 1300 910 870 660 770 600 750
Sped coductace umb EPA 120.1 4700 4270 5000 490 4900 4600 4420 4370
S IraMBAS mg/I EPA 425.1 0.2 0.3 2.5 0.1 0.2 0.2 0.2 03
Chemil myge demand aJL STDM50C 200 110 360 140 223 385 220 215
Total oq icm o mg/I. EPA 415.1 27 30 42 11 17 20 29 23
Oil & Giam mg/t EPA 413.2 19.6 97.6 82.4 4.0 4.3 62.4 54.8 40.0
Total hydrocarbo mg/L EPA 41&1 5.4 54.7 14.6 <1.0 <1.0 8.9 23.4 7.7
,kilaki nitrogen (towa) m/.EPA 351.2 10.5 12.0 7.0 8.3 8.5 12.5 20.5 19.0

P(tOW) mg/I EPA 365.1 3.4 3.4 3.8 1.3 2.3 3.2 4.6 3.1
Arsenic ug/L EPA 206.2 <10.0 <10.0 11 <10.0 <10.0 11 <10.0 <10.0
Barium ug/L EPA 200.7 <1000 <1000 <1000 <1000 <1000 <1000 <100 130

tag/I EPA 210.1 11 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0
sag/I. EPA 213.1 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10.0 <10.0

Calium mg/L EPA 215.1 306 337 372 317 347 213 290 360
chromium W EPA 21Ml <20 <20 37 40 <20 24 <0 <50
Chromium VI g EPA 2184 <20 <20 " <20 s <50 <50

u.EPA 220.1 52 31 160 151 128 207 <20 40
h./I. EPA 236.1 549 653 3224 461 1680 878 270 480
LeAd ug/I EPA 239.1 <20 <20 <20 <20 <20 <20 <20 <20
Magnmim mg/.EPA 24Z1 162 149 152 172 162 162 140 170
N, gam ,g/IEPA 243.1 97 87 133 111 222 9 100 100
Merug/L EPA 245.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Nickel ug/L EPA 249.1 <50 <50 <50 <50 <50 <50 <50 <50
Silver, tag/. EPA 272.1 <10.0 10 52 29 18 20 <10.0 <10.0
Zinc ug/L EPA 289.1 <50 64 300 358 127 238 <50 <50
Potmium mg/L EPAM2S1 S " 13 16
SodiumngI EPA273.1 " " " * 620
B g/-I EPA 601 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Bromoform g/I. EPA 601 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7
CarbosTetrachloide g/L EPA601 <0.5 <0-.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5
Chor/bLeneg/ EPA 601 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6
Chlorohane ag/I. EPA 601 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9
Chloroform ug/L EPA 601 0.62 0.75 <0.3 <03 <03 <03 <0.3 <0.3
Chioromethne ui/L .PA 601 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8

ug/i. EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dic twene ug/L EPA 601 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,3- ll ugI EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <03 <0.5
1,4-Dchlorobena.. ug/L EPA 601 4.4 4.9 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7
Dic,/orodLfuomethane VgL EPA 601 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9
1,1-Dichloroean mgIL EPA 601 <O <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
12-Dldalorodhane mg/L EPA 601 1.9 4.0 <0.3 <0.3 <0.3 <0.3 <0.3 <03
1,1-Dicidhroetbene U9g/I EPA 601 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <03
tranm-,2- cloroetbne / EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1 a2/bloqnepene g/ EPA 601 <0.3 <0.3 <0.3 <03 <0.3 <0.3 <0.3 <0.3
cis-1,. licbloropropeoe mg/I. EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

"1,3 .DI oropr w EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
chloride EPA 601 302 <0.4 <0.4 <O.4 <0.4 <0.4 <0.4 <0.4

1I-Taas dlume ug/L EPA601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
fet rodbykue ugI EPA 601 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6

1,1,1-Trildaorcieth ug/l. EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1,2-Trlclorthmuegue /I EPA 601 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5
1rkbkn/d*. EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Tricbloroflhoro methane ag/L EPA 601 <O. <0.4 <0.4 <0.4 <9.4 <0.4 <0.4 <0.4
ViW c0loride mI. EPA 601 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9
Itm=mmethme mg/I EPA 601 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9
,Chlroetmboyhmyl ether mgI EPA 601 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9

1,3Dkchlrob. OgI EPA602 • <0.5 <0.5 <0.5 <0.5 <05 <0.5
1,4- WL g/I EPA 602 " <0.7 <0.7 <0.7 <0.7 <0.7 <0.7
Ethyl Reamm. OgI EPA 602 13.2 247 5.0 <0.3 <0.3 <0.3 <0.3 <0.3
Clorobee mg/I EPA 602 <0.6 3.4 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6
Toluene EPA 602 26.7 360 11 <0.3 <0.3 <03 <03 <0.3
seame mgIL EPA 602 19A 247 7.1 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichlorobenne / EPA 602 * <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
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Figure A-2

STP# M ftr Sr3 S P 4 S #s St SY
GN913006 GN913007 GN913008 GN913009 0N913016 GN913017 GN913021

14Ag9 5Aulm 11-uf9 5As9 16-Aug-91 16-A-9 6Ag1

Phemal 8911, EPA 420.2 88 20 25 25 24 26 33
Alaiiy(bicarbonate) mg/I. EPA31160

(total) EPA 310.2 • 0 e 0 0 "
Chlmom mg/I. EPA 325.2 0 6 6 " 6 6

Relinue, Filtrable mlI EPA 160.1 3600 4100 3100 3100 3200 3100 1300
Reidie. Noafliterble mg/L EPA 160.2 160 88 100 635 75 100 13
Residue, Settlemble m/L EPA 160.5 1 2 4 11 3 4 1
Rlidue, Total m/L EPA 160.3 4200 5100 3700 4300 4300 890 3600
Reldue, Total Volatile mWI EPA 160.4 1100 1400 650 1100 690 175 665
Spedfic conductance Um110 EPA 120.1 403 4700 4W 4050 5200 4500 3700

factanta-MBAS mg/I. EPA 425.1 0.3 0.2 1.5 27 0.7 0.2 1.
Mammalaoygndemand mg/L 57DM SOC 160 750 40 400 150 170 110
Total oacarbon m EPA 415.1 26 23 35 40 21 38 31
oil aI EPA 413.2 48 12.0 79.2 40.0 179.2 104.0 49.6
Total hydocarboI EP 418.1 4.3 78.0 9.7 14.0 34.2 44.2 2.6

=kMS iftellen (total) EPA 351.2 9.0 13.0 200.0 9.5 &0 9.5 10.0
O otl) m EPA 365.1 3.7 3.7 4.1 3.5 3.4 53 3.6

Aremic ug/I EPA206.2 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0
BariumugI EPA200.7 <1000 <1000 <1000 <1000 <1000 <1000 <1000

um ugL EPA 210.1 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0
u/IL EPA 213.1 <5.0 <5.0 <5.0 <5.0 <10.0 <5.0 <5.0

Calcium mA/ EPA 215.1 370 450 337 374 412 305 284
Chrmmm ug/l EPA21&1 43 36 260 26 23 22 34
(baml V1 uVL EPA 21&4 <20 <20 0 0 6

Copper ug/L EPA 220.1 88 71 305 454 156 92 40
Ira u/L EPA 236.1 1335 191 3114 9930 1711 783 376
Leadg EPA 239.1 21 <20 <20 <20 <20 <20 <20

a u m EP/LPA 242.1 169 169 157 158 148 146 150
meugL EPA 243.1 114 <0 155 161 140 106 102

Nerur ug/L EPA 245.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Nickel ug/L EPA 249.1 <50 <50 181 <50 <50 <50 <50
Sile ugjL EPA 272.1 27 21 35 38 25 12 11
Zinc / EPA 299.1 164 <50 400 621 243 <50 358
Potmium mg/L EPA 25&1 "
SodiIus EPA 273.1 "

- uL EPA 601 <0.4 <0.4 <0.4 <0.4 <0.4 5.7 13
Bromoorm ugL EPA 601 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7
CKarMb TetrachIou de U/IL EPA601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Oloabesme ug I EPA 601 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6
Clloveeane ug/L EPA 601 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9
Chlotrorm a/L EPA 601 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

larmetheame ug/ EPA 601 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8
(o j m eL ug/L EPA 601 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5
1,2- _ ag/I. EPA 601 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,3-ULauLL EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,4-Dicborebemeae uS/L EPA 601 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

ag/L EPA 601 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9
1,1-DidiEPoethane gI EA 601 <0.4 <0.4 <0A <0.4 <0.4 <0.4 <0.4
1,2-Dlchtoethae g/ E EPA 601 <03 <0.3 <0.3 <03 <03 <0.3 <0.3
1,1-Dilcloroethes ag/L EPA 601 <03 <0.3 <03 <0.3 <0.3 <03 <0.3
tra ,2-Dv /L EPA601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloroprope /L EPA 601 <0.3 <03 <0.3 <03 <03 <0.3 <0.3
6-1-Dichlroppee u/IL EPA 601 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
tua-l,*.-Dc u/L EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Mo4ee chloride ag/L EPA 601 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
132Tetracbloroethne g/I EPA 601 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5
Te rmdalmethyem EPA 601 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6
1,1,1-Trlchloroethme ag/I. EPA 601 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5
I 1,2Trichlordehme ag/I EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
"rriclovotle Ig/I EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

L- tg/I. EPA 601 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Vinyl choride EPA 601 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9
DruMaethame mgI. EPA 601 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9
2Cal ether vgI EPA 601 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9

1,a-i ug/l. EPA 602 6 <0.5 <05 <0.5 <05 <0.5
1,43Dkhlcrabewmoce agI EPA 602 6 6 <0.7 <0.7 <0.7 <0.7 <0.7
Ethyl Bemm I EPA 602 19.7 271 10 8.5 5.7 144 5.5
Cllorobme IEPA 602 <0.6 3-5 <0.6 <0.6 <0.6 <0.6 <0.6
Tolmme m EPA 602 65.2 352 31 52 14 553 17

ermeme mg/I EPA 602 63.1 256 23 27 US 174 14
g/,I. EPA 602 " 0 <1.0 <1.0 <1.0 <1.0 <1.0
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Figure A-3
Site 1 Site! I site!I Site 2 Site 2 Site 2

GN4913001 GN913003 GN913011 GN913004 GN4913012 GN913027

Phinm .gIEPA 420.2 29 15 15 29 22 <10.0
Alkliity(bmatc) mg/I. EPA 310.1 0

Choele ag EPA 325.2 06 210
Redue F lteabe gI.EPA 160.1 1400 2100 360 1300 1100 1030

Ruukfu, Nonfterable mgLEPA 160.2 7 12 20 s0 35 110
Rmidme, Stebe m/.EPA 160.5 2 0.3 0.4 0.3 1.5 2.5
Roaleotal mg/I. EPA 160.3 1500 2300 2m0 1400 1400 1400
Raim, Total Volatile uat EPA 160.4 280 530 660 30 220 330

Spdi cautance ubaEPA 120.1 1580 2900 2240 1609 1910 1820
buatanamE mg/I. EPA 425.1 0.2 0.3 0.3 0.2 1.7 0.3

Cheiclym demand mgI. 51DM SOSC 160 65 110 95 165 214
Total organicbton MALI EPA 415.1 40 17 26 28 31 71
Oil & US&a m/I EPA 413.2 4.0 2.2 8.2 40.0 42.8 97.6
TOta hydroarabons mgI. EPA 4181 1.3 1.3 3.7 4.5 2.6 19.5
KO"iah nitrogen (total) mgI EPA 351.2 22.0 8.0 13.5 14.0 17.5 20.0
Phosphous (total) uu91I EPA 365.1 4.6 1.2 1.9 3.6 4.7 5.6
Arsenic mg/I. EPA 2062 <10.0 <10.0 <10.0 <10.0 <10. <10.0
Bauium ug/I. EPA 200.7 <1000 <1000 <1000 <1000 <1000 <100

"er~h tg/I. EPA 210.1 <10.0 <10.0 <10.0 <10.0 <10.0 <10.
CamiUM tag/I EPA 213.1 <5.0 <5.0 <5.0 <5.0 <5.0 <10.0
Caciu m&&L EPA 215.1 235 377 347 161 243 140
Chromium ug/L EPA21Il <20 <20 45 <20 <20 <50
chromium V1 411. 211.4 <20 <20 *<20 <20 <50
Copper ug/L EA220.1 44 <20 157 97 179 <20
Iton tg/I. EPA 236.1 790 168 1090 385 137 3200
LAWd ujg/I EPA 239.1 <20 <20 <20 <20 <20 <20
Mapnu Mg/I. EPA 242.I 29 34 47 46 89 51

MagaemnaI EPA 243.1 99 96 234 <50 78 90
0911-g/L EP 245.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Nickel ug/L EPA 249.1 <50 <50 150 <50 <50 <50
Silve wgI. EPA 272.1 2.3 10 10 36 <10.0 <10.0
zinc tag/L EPA 299.1 95 <50 291 77 585 180
potaulum mgL EPA 251I 10
Sodiumm/ EPA 273.1 5S06 130

Brmg/I.raehae W EPA 601 <0.4 <0.4 <.4 <0.4 <0.4 <0.4
BtmoorjuI. EPA 601 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Cuan Tetuchlorlde ueJI. EPA 601 <0.5 <0 <0.5 <0.5 <0.5 <0.5
Chlorobamne tag/I EPA601 <0.6 <.6 <0.6 <0.6 <0.6 <0.6
ailoroetlune najI. EPA 601 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9
ailorotorm meL EPA 601 <0.3 <0.3 <0.3 0.85 <0.3 <0.3
Cliortmeaine ujI EPA 601 <0.8 <0. <0.8 <0. <0.8 <0.

_________omeum ug/I. EPA66I <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
_________bmma wag/I. EPA 601 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1,3-Deblrb m Vig/I. EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,4-Diclaobeme ag/I. EPA 601 <0.7 1.8 <0.7 6.6 <0.7 <0.7

Ditaoaormebn g/I EPA 601 <0.9 <0O9 <0.9 <0.9 <0.9 <0.9
1,1-Dilhloroethaae tag/I. EPA 601 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
1,2Dclee n tagI. EPA 601 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
1,1-Dieblorpetbune mg/I. EPA 601 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
tram-1,-hroethen tag/I EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
112.Dc- aorp mg/I EPA 601 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
cis-:,3-Dlbooe w ug/I. EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

trn-,-Dclrprop mIl. EPA 601 <0.5 <". <0O.5 <0.5 <0.5 <0.5
Meblu dwd I. EPA 601 24.5 10.7 <0.4 <0.4 <0.4 <M4

uTttireh n g/I. EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
uWLooehie gI EPA 601 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6

1.1,1.Ttiehlorodthme mg/I. EPA 601 <0" <0.5 <0.5 <0 <0.5 <0.5
1,,-tchostm tg/I EPA 601 <0. <0.5 <0.5 <0.5 <0.5 <0O.5

Tri .0Pehym mg/I EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Tiblrflunmdm mg/I EPA 601 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Vinyl Maloe m/. EPA 601 <0.9 <0.9 <09 <0.9 <0.9 <0.9
Bromomethmne m/. EPA 601 .CO.9 <0.9 <0.9 <0.9 <0.9 <0.9
2.Choroethyhlnl ether mg/I. EPAO60 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9
1_____ m,- l g/I. EPAMI <0.5 -0.5 <0.5 0 <0.5 <0.5
1,4Y mg/I. EPA 602 <9.7 <0.7 <0.7 0 <0.7 <0.7
Eth" Sesame g/. EPA612 <0.3 <03 <0.3 <0.3 <0.3 <0.3
Chlorbe g/I EPA 61 <0.6 "06 <0.A <0.6 <.6 <0.6
Toluene m/. EA6 <0.3 C0.3 <0.3 <0.3 <0.3 <0.3
De omgI EPA 602 <03 .0.5 <05 <0.5 <0.5 <0.5
1.2-D3hcb mg/I. EPA 602 <1.0 <1.0 <1.0 * <1.0 <1.0
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Figure A-4

Site 3 Site 3 Site 3 Site 4 Blank Tap Water Lake
GN913005 GN913013 GN913028 GN913034 GN913035 GN913036 GN913031
15-Aug-9 l l6Auu 20 1  21A u91 21-Aug-91 21-Aug-91 20-Au -91

Phenol ug/L EPA 420.2 18 36 47 22 <10.0 <10.0 170
Alkalinity bicarbonate) mjvL EPA 310.1 " 7 195

A t ) mg/L EPA 310.2 0 0 S • 7 195
Corides mg/I EPA 325.2 " 960 300 <1.0 31 3760
Radius, ltable Fi EPA 160.1 3300 4100 4100 1400 <1.0 460 7700
Reidue, Nonffterable mg/L EPA 160.2 10 5 3 18 <1.0 <1.0 110
Rmldue,Setleable mI/L EPA 160.5 0.2 0.2 0.4 0.2 <0.2 <0.2 1.5
Reidue, Total m EPA 160.3 3700 4500 4700 1700 30 530 8400
Residue, Total Volatile m/ EPA 160.4 830 800 1100 350 27 110 3600
Spedfic conductane umbo. EPA 120.1 4090 5450 5260 2230 1 723 18650
Swufacanta-MBAS EPA 425.1 0.2 0.2 0.1 0.1 <0.1 <0.1 0.9
Chemical c ygen demand mg/. STDM 506C 100 105 62 84 <10.0 <10.0 520
Total onic carbom mg/L EPA 415.1 13 13 12 33 5 2 66
Oil&Grm. m&/IL EPA 413.2 3.7 4.0 2.4 6.7 0.6 0.5 7.9
Total hydrocboa mL EPA418.1 1.9 1.1 <1.0 1.3 <1.0 <1.0 1.7
KIdahl nitrogen (total) L EPA 351.2 4.5 6.5 5.9 18.0 0.6 05 7.5
Phoapom (total) gI EPA 365.1 0.7 5.3 0.6 1.6 <0.1 <0.1 0.8
Anemic ug/L EPA 206.2 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 10
Barium ug/L EPA 200.7 <1000 <1000 <100 <10.0 <10.0 <10.0 140
Beryium ug/L EPA 210.1 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0

M/I u.VL EPA 213.1 <5.0 <5.0 <10.0 <10.0 <10.0 <10.0 <10.0
Caldum mg/L EPA 215.1 410 552 390 150 <0.1 76 940
Chromium ugL. EPA21&1 26 21 <50 <50 <50 <50 <50
Chromium VIuS/IL EPA 21&4 <20 " <50 <50 <50 <50 <50
Copper ugIL EPA 220.1 " 162 40 30 <20 100 70
iuo ag/. EPA 236.1 361 474 190 260 100 110 220
Lead Ug/L EPA 239.1 54 <20 <20 <20 <20 <20 <20
Magnenium mg/L EPA24Z1 121 170 170 83 <0.1 26 670

MIg/ EPA243.1 74 126 100 60 <50 <50 110
e1 ag/I EPA 245.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Nickel u/IL EPA 249.1 <50 370 <50 <50 <50 <50 170
Sihw u/I. EPA 272.1 27 20 <10.0 <10.0 <10.0 <10.0 <10.0
Zinc u/IL EPA 289.1 161 370 <50 <50 <50 <50 <50
Potamim m EPA 258.1 * 17 4 <0.1 3 "
Sodiumm EPA 273.1 * 600 230 <0.1 67 2300
Broodclkxomethane agI EPA 601 <0.4 <0.4 <0.4 <0.4 <0.4 1.3 <0.4
Bromo'orm a/I EPA 601 <0.7 <0.7 <0.7 <0.7 <0.7 7.0 <0.7
Carbon Tetrchloride / EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chlorobezeeag EPA601 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6
Chkooet/e EPA 601 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9
Chloroform EPA 601 0.52 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
ChcoOmethame ag/I EPA 601 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8

____P_'a __ ag/I. EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 3.1 <0.5
g-/I EPA 601 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1,3-Dichloobeme a/ EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,4-Dichlorobcene a EPA 601 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7
Dchlorodfloomethane a/I EPA 601 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9
1,1-Dichloroethime EPA 601 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
12-c a/I EPA 601 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
1,1-Dhoetee a EPA 601 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
trman-1,2-Dichoethene a EPA 601 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5
1,2-Dchloropmne ag/I EPA 601 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
cm-1,3-Diboropmp ag/I EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
tra-1,3- . ag/I. EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
MetMylene chloride ag/I EPA 601 11.7 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
112.Tet oroethane a EPA 601 <0.5 <0.5 <0-5 <0.5 <0.5 <0.5 <0.5
T a oy g/ EPA 601 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.61,1,1 -Trichiooehan EPA 601 <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5

1,1,2-Trk oethane g EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
..Th t EPA 601 27 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Ti = ft.. - ag/I. EPA 601 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Vinyl cldoride EPA 601 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9

umethane /I EPA 601 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9
24.hloroethynyl ether g EPA 601 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9
1,3-__ _ ug/I. EPA 602 * <05 <0.5 <0.5 <0.5 <0.5 <0.5
1,4-g/I. EPA 602 0 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ia EPA 602 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <03
Chlorobemme A EPA 602 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6
Tolueme i EPA 602 1.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

e g/I EPA 602 <05 <0.5 <0.5 <0.5 <0.5 <05 <0.5
1,2-Dichboebemme ug/L EPA 602 " <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
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Figure A-5
Site 5 Site 5 Site 5 Site 6 Site 6 Site 6

GN913014 GN913029 GN91032 GN913015 GN913030 GN913033
16-Aug-91 20-Aug-91 21-Aug-91 16.Aug-91 20-Aug-91 21.Aug-91

Phenol uW/L EPA 420.2 96 302 144 366 loo00 11750
Alainity (bicarbouate) mg/L EPA 310.1 • " "
Alkalinity(toal) mg/L EPA 310.2
Chlordeas m9L EPA 325.2 * 2560 720 * 87 85
Raniue Fliterable mgL EPA 160.1 2500 2100 1900 370 1150 590
Reodue, Nomfilterable mell EPA 160,7 650 230 415 140 15 110
Residue, SetWemble niL EPA 160.5 9.8 9.9 19.4 3.0 29.0 6.7
Residue, Total mg/L EPA 160.3 1900 6400 3400 930 1400 1400
Reidue, Total Volatile mg/L EPA 160.4 640 6500 1000 280 700 720
Specirk onductance umnhes EPA 120.1 2840 9910 3620 1410 1540 1440
Sufactanta-MBAs mgI EPA 425.1 0.2 1.0 0.3 0.5 0.9 0.6
Chemical oxygen demand mg/L STDM S0C 280 300 61 305 3270 5oo
Total ani carbon mn/L EPA 415.1 87 63 152 75 555 158
oi a EPA 413.2 256 86.4 800 159.1 76.0 73.2
Total hydmcarto mg/L EPA4I8.1 <1.0 5.1 31.7 36.9 54.8 10.4
Kildh nitroge (total) mg/L EPA 351.2 39.0 30.5 56.0 47.5 54.0 46.0

(total) m1/1. EPA 365.1 14.0 18.2 57.0 5.2 1.6 10.4

Aremic Ug/L EPA 206.2 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0
Barium uJL EPA 200.7 <100 300 280 <1000 <100 100
Berl-/L. EPA 210.1 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0
LgIum EPA 213.1 <5.0 <10.0 20 44 <10.0 <10.0
Calcium mg/. EPA 215.1 89 290 84 93 100 110
Chromium Um/, EPA218.1 <20 <50 <50 164 70 <50
Chmmmium VI U9 EPA 218.4 <20 <50 <50 " " <50
Copper ug/L EPA 220.1 171 90 <100 330 40 80
Ifro ug/L. EPA 236.1 2077 6100 5400 17590 9400 1400
LAd udL EPA 239.1 <20 31 100 56 37 <20
Mapsu nm/L EA2411 23 48 39 31 27 37

ufjL EPA 2431 434 690 1300 207 90 100
Mertury ug/L EPA 245.1 13 <1.0 <1.0 <1.0 <1.0 <1.0
Nickel u/LEPA 249.1 <50 60 60 <50 50 <50
Silver gI EPA 272.1 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0
Zinc ug/L EPA 299.1 1755 3400 <50 593 270 230
Potamium mg/L EPA 258.1 * 32 40 " 18 39
Sodium -.EPA 273.1 " 1600 840 " 82 120

am omdichloromethane ug/L EPA 601 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Bommform ug/L EPA 601 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7
Carbon Teiachloride UW/L EPA601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Cborcenteume ul/L EPA 601 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6

uadosethane Ug/ EPA 601 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9
Chlroform E/ EPA 601 <03 <0.3 4.9 <0.3 1479 <0.3
caoromethanem EPA 601 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8
Clorod1metn ug/ EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Diulorobeanne EPA 601 <1.0 <I.0 <I. <1.0 <1.0 <1.0
1,3-Dihldorobabemn EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,4-Dichlorobesmene ag/I EPA 601 <0.7 <0.7 <0.7 <0.7 8.6 13

uag/L EPA 601 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9

11 .,-Dclorm e ug/l, EPA 601 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
1,2-Dichlomoethane ug/L EPA 601 <03 <0.3 <0.3 <0.3 <0.3 <0.3
1,1-Dichloroethene g/I EPA 601 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
tMm-,2-Dcblouelthene me., EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
12-Dlebropropne g/IL EPA 601 <0.3 <0.3 <03 <0.3 <0.3 <03
c. 1,3-Dicbloropropene ug/L .PA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

_.uL EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
MdIL EPA 601 <0.4 <0.4 <0.4 48 23516 <0.4

1. Tet-clren e I. EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
M oeo*th rhme g/I EPA 601 56 <0.6 <0.6 <0.6 870 <0.6

1.1,1Trihorothmue 1g/I. EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
..- 1 M gI EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

mgI EPA 601 <0.5 <05 <0.5 <05 114 <0.5
muI EPA 601 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

Th[! lod mgW. EA 601 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9
M I f -mCeug/IL EPA 601 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9
2 lorChlethlv ether m/L .EPA 601 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9

1,3-: g EPA 602 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,4-Dcore I EPA 602 <0.7 <0.7 <0.7 <0.7 21 17
Ethyl a EPA 602 <0.3 <0.3 <03 <03 20 <03

. I 1 9 *g/ EPA 602 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6
Toluene mg/I EPA602 28 <03 <03 <03 891 <03
U1 I / EPA 602 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-: mg/I. EPA 602 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
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Figure B-1

Sewage Treatment Plant (STP): STP STP STP STP
The sampler was located below GN913000 GN913002 GN913010 GN913022
the comminutor and before the 14-Aug-91 15-Aug-91 16-Aug-91 17-Aug-91
grit chamber located by building 0800 hrs 0800 hrs 0800 hrs 0745 hrs
752.
BOD m 50_ 85 115 75
Phenol ug/L 50 25 < 10.0 180
Alkalinity (bicarbonate) m/L * * *

Alkalinity (total) mg/L *

Chlorides mg/L* * *
Residue, Filterable 3500 1300 3200 3400
Residue, Nonfilterable mg/L 55 150 155 14
Residue, Settleable mI/L 2 2 6 1
Residue, Total mg/L 3900 4500 4200 4100
Residue, Total Volatile mg/L 930 1300 910 870
Specific conductance umhos 4700 4270 5000 4900
Surfactants-MBAS mg/L 0.2 0.3 2.5 0.1
Chemical oxygen demand mg/L 200 110 360 140
Total organic carbon mg/L 27 30 42 11
Oil & Grease In 19.6 97.6 82.4 4.0
Total hydrocarbons In 5.4 54.7 14.6 < 1.0
Kjeldahl nitrogen (total) mg/L 10.5 12.0 7.0 8.3
Phosphorus (total) mg/L 3.4 3.4 3.8 1.3
Calcium mg/L 306 337 372 317
Copper ug/L .52 31 160 151
Iron ug/L549 653 3224 461
Magnesium mg/L 162 149 152 172
Manganese ug/L 1 97 87 133 111
Silver ug/L <10.0 10 2 29
Zinc ug/L <50 64 300 358
Potassium * * * *
Sodium m9/L * * *

Chloroform ug/L '0.6'_0.75 <03, 70.3
1,4-Dichlorobenzene ug/L 4.4 4.9 .<0.7, <0.7
1,2-Dichloroethane ug/L 1.9 4.0 <0.3 <0.3
Mehylene chloride ug/L 30.2 <0.4 <0.4 <0.4
Ethyl benzene u ... 13.2 247 5.0 <0.3
Chlorobenzene u <0.6 3.4 <0.6 <0.6
Toluene u&/ 26.7 360 11 <0.3
Benzene ug/L 19.4 247 7.1 <0.5

Coimn ite b
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Figure B-2

Sewage Treatment Plant (STP): STP STP STP STP
The sampler was located below GN913023 GN913024 GN913025 GN913026
the comminutor and before the 18-Aug-91 19-Aug-91 20-Aug-91 21-Aug-91
grit chamber located by building 0815 hrs 0750 hrs 0830 hrs 0750 hrs
752.
BOD mg/L
Phenol ug/L 20 31 20 20
Alkalinity (bicarbonate) m! * .*. 311 278
Alkalinity (total) mg/L* * 311 278
Chlorides mg/L 6 '-" "§1
Residue, Filterable mg/L 3600 3100 3200 3100
Residue, Nonfilterable mg/L 5 ...... 70 18 14
Residue, Settleable mil/L 1 5 1 1
Residue, Total mg/L 4100 3700 3500 3500
Residue, Total Volatile mg/L 660 770 600 750
Specic conductance umhos 4900 4600 4420 4370
Surfactants-MBAS mg/L 0.2 0.2 0.2 0.3
Chemical oxygen demand mg/L 223 385 220 215
Total organic carbon mg/L 17 20 29 23
Oil & Grease m4/L 4.3 624 54.8 40.0
Total hydrocarbons mg/L <1.0 8.9 234 7.7
Kjeldahl nitrogen (total) 8.5 12.5 20.5 19.0
Phos horus (total) mg/L 2.3 3.2 4.6 3.1
Calum mg/L 14_7 213 29 36_
Copper u/L 128 .207 <20 40
Iron ug/L 1680 878 270 480
Magnesium mg/L 162' 162 140 170
Manganese ug/L 222 98 100 100
Silver ug/L 18 20 <10.0 <10.0
Zinc u/L 127 .... 238 <50 <50
Potassium m* * 13 16
Sodium mil* 500 620
Chloroform ug/L :: : :<03 : <073, <: :: .0.3 "'7M: :<.3

1,4-Dichlorobenzene u/L <0.7 <0.7' .0.7 <0.7
1,2-Dichloroethane ug/L <0.3 <0.3 <0.3 <0.3
Methlene chloride ug/L <0.4 <0.4 1<0.4 = <0.4
Ethyl Benzene ug/ <0.3 .... :...<0.3 .. .<03 <0U-3

Chlorobenzene ug/L <0.6 <0.6 <0.6 <0.6
Toluene__ ug/L <0.3 <0.3 <0.3 <0.3
Benzene ug/L <0.5 <0.5 <0.5 <0.5

ICompositel Grab J
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Figure B-3

Sewage Treament Plant (STP#): STP #1 STP #2 STP #3 STP #4
The sampler was located below GN913006 GN913007 GN913008 GN913009
the comminutor and before the 14-Aug-91 15-Aug-91 15-Aug-91 15-Aug-91
grit chamber located by building 2230 hrs 0800 hrs 1330 hrs 2000 hrs
752.
BOD mg/L 100 55 105 150
Phenol ug/L 88 20 25 25
Alkalinity (bicarbonate mng/L * * *
Alkaiinity (total) m/L*
Chlorides mg/L* * *
Residue, Filterable m9fl 3600 4100 3100 3100
Residue, Nonfilterable mg/L 160 88 100 635
Residue, Settleable mi/L 1 2 4 11
Residue, Total mn/L 4200 5100 3700 4300
Residue, Total Volatile mg/L 1100 1400 650 1100
S ic conductance umhos 4030 4700 4600 4050
Surfactants-MBAS mg/L 0.3 0.2 1.5 2.7
Chemical oxygen demand mg/L 160 750 400
Total organic carbon mg/L 26 23 35 40
Oil & Grease mg/L 48.8 122.0 79.2 40.0
Total hydrocarbons mg/L I T 78.0 9.7 14.0
Kjeldahl nitrogen (total) mgiL 9.0 13.0 200.0 9.5
Phosphorus (total) mg/L 3.7 3.7 4.1 3.5
Cium mg/L 37M 450 337 374

Chromium ug/L 43 36 260 26
_Copper ug/L 88 71 305 454
Iron ug/L 1335 191 3114 9930
Magnesium mg/L 169 169 157 158
Manganese UPIL 114 <50 155 161
Nickel ug/L <50 <50 181 <50
Silver ug/L 27 21 35 38
Zinc u 164 <50 400 621
Bromodichloromethane m U <0.4 1 <U.4 <0.4 E <0.4Ethyl Benzene ug_________ mLT'3

Chlorobenzene u/<0.6 3.51 <0.6 <
Toluene ug/L 65.2 352
Benzene ug/L 0.1163.1 . 23] 27

I Compositel Grab
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Figure B-4

Sewage Treament Plant (STP#): STP #5 STP #6 STP #7
The sampler was located below GN913016 GN913017 GN913021
the comminutor and before the 16-Aug-91 16-Aug-91 16-Aug-91
grit chamber located by building 0800 hrs 1000 hrs 1800 hrs
752.
BOD mg/L 90 95 115
Phenol ug/L 24 26 33
Alkalinity (bicarbonate) /L * * *
Alkalinity (total) mg/* * *

Chlorides * * *
Residue, Filterable mg 3200 3100 13000
Residue, Nonfilterable mg/L 75 100 13
Residue, Settleable mi/L 3 4 1
Residue, Total mn/L 4300 880 3600
Residue, Total Volatile mn/L 690 175 665
Specific conductance umhos 5200 4500 3700
Surfactants-MBAS mg/L 0.7 0.2 1.0
Chemical oxygen demand mg/L 150 170 110
Total organic carbon mg/L 21 38 31
Oil & Grease mg/L T79. 0= 49.6
Total hydrocarbons mg/L 34.2, 44.2 2.
Kjeldahl nitrogen (total) mg/L 8.0 9.5 10.0
Phosphorus (total) mg/L 3.4 5.3 3.6
Calcium mg/L 412 305 284
Chromium ug/L 23 22 34
Copper ug/L 156 92 40
Iron 1711 783 376
Magnesium 148 146 150
Manganese us! 140 106 102
Nickel ug/L <50 <50 <50
Silver u 25 12 11
Zinc ug/L 243 <50 358
Bromodichloromethane u .. 5 ... 7
Ethyl Benzene 7 144' . 5.5
Chlorobenzene ug/L <0.6 <0.6 <0.6
Toluene uI .14 . 553 17
Benzene ug/L 1 174 14]

I Composite rab
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Figure B-5

Manhole 437: This site is located Site 1 Site 1 Site 1
southwest of the main GN913001 GN913003 GN913011
taxiway/runway 14-Aug-91 15-Aug-91 16-Aug-91
access. 0820 hrs 0822 hrs 0822 hrs

Phenol ug/L 29 15 15
Residue, Filterable mg/L 1400 2100 3600
Residue, Nonfilterable mg/L 7 12 20
Residue, Settlepble mI/L 2 0.3 0.4
Residue, Total mg/L 1500 2300 2200
Residue, Total Volatile mg/L 280 530 660
Specific conductance umhos 1580 2900 2240

Surfactants-MBAS mg/L 0.2 0.3 0.3
Chemical oxygen demand mn/L 160 65 110
Total organic carbon mg/L 40 17 26
Oil & Grease mg/L 4.0 2.2 8.2
Total hydrocarbons mgL 1.3 1.3 3.7
Kjeldahl nitrogen (total) mg/L 22.0 8.0 13.5
Phosphorus (total) mg/L 4.6 1.2 1.9
Lalcium mg/L 235 377, 347
Chromium ug/L <20 <20 45
Copper ug/L 44 <20 157
Iron ug]L 790 168 1098
Magnesium mg/L 29 34 47
Manganese ug/L 99 96 234
Nickel ug/L <50 <50 150
Silver ug/L 23 10 10
Zinc ug/L 95 <50 291
1,4-L)ichlorobenzene ug/L__<0.7 1.8 <0.7
Methylene chloride ug/L 24.5 10.7 <0.4

1 Composite[ Grab
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Figure B-6

Manhole 380:. This site is located Site 2 Site 2 Site 2
by billeting across West Eleventh GN913004 GN913012 GN913027
Street from the softball fields. 15-Aug-91 16-Aug-91 20-Aug-91

O800rs O855 hrs 0835 hrs

Phenol uL 29 22 <10.0
Chlorides /L* * 210
Residue, Filterable mg/L 1300 1100 1030
Residue, Nonfilterable mg/L 50 35 110
Residue, Settleable m/L 0.3 1.5 2.5
Residue, Total mg/L 1400 1400 1400
Residue, Total Volatile mg/L 300 220 330
Specific conductance umhos 1609 1910 1820
Surfactants-MBAS mg/L 0.2 1.7 0.3
Chemical oxygen demand mg/L 95 165 214
Total organic carbon mn/L 28 31 71
Oil & Grease mg/L 40.0 42.8 97.6
Total hydrocarbons m 1 4.5 2.6 19.5
Kjeldahl nitrogen (total) mg/L 14.0 17.5 20.0
Phosphorus (total) mg! 3.6 4.7 5.6
Calcium m/L16243 .. .
Copper ug/L 97 179 <20
Iron ug/L 385 137 3200
Magnesium mstL 46 89 51
Manganese u/L <50 78 90
Silver ug/L W < 10.0 <10.0
Zinc u 77 585 180
Potassium m/L* 10
Sodium m/L* * 130
Chloroform I , 0.8.5 <0.3 .. <03
1,4-Dichlorobenzene ug/L 6.6 <0.7 <0.7

1Compositel Grab
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Figure B-7

Building 912 Lift Station: Site 3 Site 3 Site 3
This site was the lift station GN913005 GN913013 GN913028
outside of building 912. 15-Aug-91 16-Aug-91 20-Aug-91

0815 hrs 0835 hrs O85O hrs

Fhenol ug/L 18 36 47
Chlorid,'s mn/L 9
Residue, Filterable mg/L 3300 4100 4100
Residue, Nonfilterable mg/L 10 5 3
Residue, Settleable mI/L 0.2 0.2 0.4
Residue, Total mg/L 3700 4500 4700
Residue, Total Volatile mg/L 830 800 1100
Specific conductance umhos 4090 5450 5260
Surfactants-MBAS m/L 0.2 0.2 0.1
Chemical oxygen demand mn/L 100 105 62
Total organic carbon mn/L 13 13 12
Oil & Grease mnL 3.7 4.0 2.4
Total hydrocarbons mg/L . 1.9 1.1 <1.0
Kjeldahl nitrogen (total) mn!L. 4.5 6.5 5.9
Phosphorus (total) mn/l 0.7 5.3 0.6
Calcium m /Lo 41 552 39
Chromium ug/L 26 21 <50
Copper ug/l* 162 40
Iron ug/L 361 474 190
Lead u 54 <20 <20
Magnesium mg/L 121 170 170
Manganese ug/L 74 126 100
Nickel ug/L <50 370 <50
Silver ug/L 27 20 < 10.0
Zinc ug/L 161 370 <50
Potassium mg/L* * 17
Sodium mg/L* * 600
Methylene chloride u 7 <0.4 <0.4
Trichloroethylene u 2.7 <0.5 <0.5
Toluene ugL 1 .1 < 3 <0.3

Composite b
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Figure B-8

Manhole 427: Site 4 was located in Site 4 Blank Tap Water Lake
the MOBSS Complex beside GN913034 GN913035 GN913036 GN913031
building 938. 21-Aug-91 21-Aug-91 21-Aug-91 20-Aug-91
Lake Holloman: 50 meters from 0920 hrs 1400 hrs
the concrete piped outfall
Phenol ug/L . 22 <10.0.. <10.0 170
Alkalinity (bicarbonate) mg/L 7 195
Alkalinity (total) mg/L- 7 195
Chlorides mng/L 300 <1.0 31 [ 360
Residue, Filterable mgL 1400 <1.0 460 7700
Residue, Nonfilterable mg/L 18 <1.0 <1.0 110
Residue, Settleable mI/L 0.2 <0.2 <0.2 1.5
Residue, Total mg/L 1700 30 530 8400
Residue, Total Volatile mg/L 350 27 110 3600
Specific conductance umhos 2230 1 723 18650
Surfactants-MBAS mg/L 0.1 <0.1 <0.1 0.9
Chemical oxygen demand mg/L 84 <10.0 <10.0 520
Total organic carbon mg/L 33 5 2 66
Oil & Grease mg/L 6.7 0.6 0.5 7.9
Total hydrocarbons mg/L 1.3 <1.0 <1.0 1.7
Kjeldahl nitrogen (total) mg/L 1&0 0.6 "0.5 7.5
Phosphorus (total) mg/L 1.6 <0.1 <0.1 0.8
rseic ui/L YE T. <10.0 < < .0 .10

Barium u911- <10.0 <10.0 <10.0 140
Calcium mn/L 150 <0.1 76 940
Copper ugtL 30 <20 100 70
Iron ug. 260 100 110 220
Magnesium mg/L 83 <0.1 26 670
Mangnese ug/L 60 <50- <50 110
Nickel ug/L <50 <50 <50 170
Potassium mg/L 4 <0.1 3.
Soium mng/L 2301 <0.1 167 . , 23001
Brmodchloromethane l ugIL <0.4 ' <0.4 1 ' 1.31" <0.4

Bromoform ug/L <0.7 <0.7 7.0 <0.

ICompositel Grb
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Figure B-9

Manhole 516: This site was located Site 5 Site 5 Site 5
in the primate area between GN913014 GN913029 GN913032
buildings 262 and 267. 16-Aug-91 20-Aug-91 21-Aug-91

0855 hrs 0815 hrs 0820 hrs

Phenol u91L 98 302 144
Chlorides mg/L *720
Residue, Filterable mg/L 2500 2100 1900
Residue, Nonfilterable mg/L 650 230 415
Residue, Settleable ml/L 9.8 9.9 19.4
Residue, Total mn/L 1900 6400 3400
Residue, Total Volatile mg/L 640 6500 1000
Specific conductance umhos 2840 9910 3620
Surfactants-MBAS mn/L 0.2 1.0 0.3
Chemical oxygen demand mg/L 280 300 61
Total organic carbon mg/L 87 63 152
Oil& Grease mg/L .256 86.4 8C
Total hydrocarbons m/L . <1.0 5." .31.7
Kjeldahl nitrogen (total) mg/L 39.0 30.5 56.0
Phosphorus (total) mg/L 14.0 18.2 57.0
Barium ug/L <100 300 280
Eryllium ug/L <10.0 <10.0 <10.0

Cadmium ug/L <5.0 <10.0 20
Calcium mg/L 89 290 84
Copper ug/L 171 90 < 100
Iron ug/L 2077 6100 5400
Lead ug/L <20 31 100
Magnesium mg/L 23 48 39
Manganese ug/L 434 690 1300
Mercury ug/L 13 < 1.0 < 1.0
Nickel ug/L <50 60 60
Zinc ug/L 1755 3400 <50
Potassium mg/L * 32 40
Sodium mg/L* 1600 840
Chlorotorm u <0.3 <U.3 4.9
Tetrachloroethylene ug/L 56 <0.6 <0.6
Toluene u7/A 1. <03 1 _<_ 0

ICompositel Grab j
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Figure B-I 0

Manhole 337: This site is located Site 6 Site 6 Site 6
by corrosion control between GN913015 GN913030 GN913033
buildings 281 and 282. 16-Aug-91 20-Aug-91 21-Aug-91

0910 hrs 1030 hrs 0855 hrs

Phenol 386 1 11750
Chlorides m/L,, V 87. 85
Residue, Filterable mg/L 370 ,1150 590
Residue, Nonfilterable mg/L 140 15 110
Residue, Settleable mI/L 3.0 29.0. 6.7
Residue, Total mn/L 930 1400 1400
Residue, Total Volatile W& 280 700 720
Specific conductance umhos 1410 1540 1440
Surfactants-MBAS mg/L 0.5 0.9 0.6
Chemical oxygen demand mg/L 305 3270 500
Total organic carbon mn]L 75 555 158
Oil & Grease m/L [ 159.1 76.0 73.2
Total hydrocarbons 36.9 54.8 10.4
Kjeldahl nitrogen (total) m/L " 47.5 54.0 46.0
Phosphorus (total) mg/L 5.2 1.6 10.4
Cadmium u/L - 44 < 10.0 < 1.

Calcium m/L 93 100 110
Chromium u/L 164 70 <50
Copper ug/L 1 330 40 80
Iron ug/L 17590 9400 1400
Lead ug/L 56 37 <20
Magnesium mg/L 31 27 37
Manganese ug/L 207 90 100
Potassium mg/L * 18 39
Sodium m/L* 82 120
Chloroform ug/L < U-3 14791 <0.3
1,4-Dichlorobenzene ugIL <0.7 6 13
Methylene chloride MA 48 23516 <0.4
Tri...ene <0.5 114 <0.5
1,4-Dichlorobenzene u/ <0, 7 7.1_ __17

Ethyl Benzene ug/L <0.3 20 <0.3
Toluene u, <0.3 89 <0.3

IComposite b
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Potable Flow and Contract Lab Data
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iDEPARTMENT OF THE AIR FORCE
HEADQUARTERS 8330 COMBAT SUPPORT GROUP (TAC)

HOLLOMAN AIR FORCE BASE NM 883305000

REPLY TO DE11 SEP 11

sueJEcr Letter of Transmittal

TO USAF Armstrong Laboratory/OEBE
Attn: Lt Darrin L. Curtis
Brooks AFB, TX 78235

1. Attached please find:

a. Summary Sheet for the ANA Lab Survey.

b. HAFB water production figures for August 1991.

c. Select STP Flow Records.

2. If we can be of any further assistance to you, please contact Mr. Ron
Schotter at 479-3931.

H O ~~~.T'3 3At chs
Deputy Base Civil Engineer 1. Summary Sheet

2. HAFB Water Production
Figures, 1991

3. STP Flow Records

4: Fai~s s <-Df-llo



HOLLOMAN AFB STP SURVEY SUMMARY, ANA LAB DATA

DAY 1 DAY2 DAY 3 AVE

ALKALINITY 220.1 280 h 255 251/6

BOD 110 h 90 30 1 76.6

TDS \ 2200 12 2500 3000 h 2566.6

TSSd 148 h 42 36.1 75.3

pH 701 1 10.4 h 7.3 8.2

CHLORIDE 900 1 910 1300 h 1036.6

AMMONIA NITROGEN 9.8 14.5 h 6.8 10.3

TKN 15.0 19.8 h 11.4 1 15.5

CALCIUM 290 280 1 410 h 326.6

MAGNESIUM 130.1 150 230 h 170

SODIUM 400.1 470 690 520

TOTAL PHOSPHORUS 3.4 3.8 h 2.1 1 3.1

COD 140 h 140 98.1 126

TOTAL ORGANIC CARBON 38 58 h 31.1 42.3

HYDROCARBONS 9 h 8 2 1 6.3

OIL & GREASE 11 h 11 h 3 1 8.3

Atch 1
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HAFB WATER PRODUCTION
AUGUST 1991

Aug 5 - 2,453,000

Aug 6 - 1,968,000

Aug 7 - 3,075,000

Aig 8 - 3,002,000

Aug 9 - 2,228,000

Aug 10 - 2.223.000

Aug 11 - 2,241,000

Aug 12 - 2,317,000

Aug 13 - 2,477,000

Aug 14 - 2,167,000

Aug 15 - 2,380,000

Aug 16 - 2,588,000

Aug 17 - 1,880,000

Aug 18 - 2,552,000

Aug 19 - 2,566,000

Aug 20 - 2,359,000

Aug 21 - 3,148,000

Aug 22 - 2,271,000

Atch 2

42



2600 DUDLEY ROAD - KILGORE, TEXAS 75662 - 903/984-0551 - FAX 903/984-5914

Analytical Chemistry 0 Utility Operations

COETE SEOE LAB

08/10/91

833 CSG/DE 833 CSG/DE
MRK: F2965191MV222 MRK: F2965191MV222
Bldg. 55 Bldg. 55
Holloman AFB, NM 88330 Holloman AFB, NM 88330
Attention: Ron Schotter Attention: Ron Schotter

Sample Identification: Composite - Influent
Collected By: D. Cook
Date & Time Taken: 07/27/91 0700

Lab Sample Number: 192016 Received: 07/29/91 Client: HAFB

PARAMETER RESULTS UNITS TIME DATE METHOD BY

Wp. Liquid-Liquid Extraction 1000-11 ML-)rnl 1200 08/05/91 EPA Method 3520 LW

Free Alkalinity 0 mg/L 2200 07/30/91 EPA Method 3tO.1 DG

Alkalinity 255 MO/ 2200 07/30/91 EPA Method 310.1 DG

Biochemical Oxygen Demand 30 mg/L 1620 08/03/91 EPA Method 405.1 CS

SOD lest Started Started 2200 07/29/91 CS

Boron <.5 mg/t 1200 08/05/91 EPA Method 212.3 DG

NexavaLent Chromium C.01 mg/ 2100 07/29/91 EPA Method 7196 CJL

Surfactants .70 mg/L 1500 07/31/91 EPA Method 425.1 BC

Nitrite <.17 mg/I 2200 07/29/91 EPA Method 354.1 SB

Total Dissolved Solids 3000 mg/I 1340 07/31/91 EPA Method 160.1 BW

Total Residue 3900 mg/t 1330 07/31/91 EPA Method 160.3 BW

Total Suspended Solids 36 mg/I 0230 07/30/91 EPA Method 160.2 MB

Volatile Suspended Solids 30 mg/I 0400 07/30/91 EPA Method 160.4 Me

PN 7.3 SU 2245 07/29/91 EPA Method 150.1 is

Chloride 1300 mg/I 2300 07/30/91 EPA Method 325.3 DG

Ammonia Nitrogen 6.8 mg/I 1500 08/01/91 EPA Method 350.2 SM

Nitrate - Nitrite .31 mg/I 1500 08/01/91 EPA Method 353.3 BC

Continued
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2600 DUDLEY ROAD - KILGORE, TEXAS 75662 - 903/984-0551 - FAX 903/984-59144 1 - Analytical Chemistry * Utility Operations

08/10/91

833 CSG/DE
MIRK: F2965191MV222
Bldg. 55
Holloman AFB, NM 88330
Attention: Ron Schotter

Sample Identification: Composite - Influent
Collected By: Donald Cook
Date & Time Taken: 07/24/91 1400

Lab Sample Number: 191933 Received: 07/26/91 Client: HAFB

PARAMETER RESULTS UNITS TIME DATE METHOD BY

Sep. Liquid-Liquid Extraction 790-21 ml- nt 1200 08/05/91 EPA Method 3520 LW

Free Alkalinity 0 mg/t 2200 07/30/91 EPA Method 3O.L DG

ALkalinity 280 mg/i 2200 07/30/91 EPA Method 310.1 DG

liochemical Oxygen Demand 90 mg/L 1800 07/31/91 EPA Method 405.1 JSB

BOD Test Started Started 2100 07/26/91 SB

Boron .8 mg/t 1200 08/05/91 EPA Method 212.3- DG

Nexavalent Chromium <.01 mg/i 2100 07/29/91 EPA Method 7196 CJL

Surfactants .63 mg/t 1500 07/31/91 EPA Method 425.1 BC

Nitrite <.17 mg/L 0030 07/27/91 EPA Method 354.1 MB

Total Dissolved Solids 2500 mg/l 13.40 07/31/91 EPA Method 160.1 BW

Total Residue 2900 mg/il 1330 07/31/91 EPA Method 160.3 BW

Total Suspended Solids 42 mg/I 0100 07/30/91 EPA Method 160.2 MB

Volatile Suspended Solids 38 mg/L 0100 07/29/91 EPA Method 160.4 MB

pH 10.4 SU 0100 07/27/91 EPA Method 150.1 SB

Chloride 910 mg/I 2300 07/30/91 EPA Method 325.3 DG

Ammonia Nitrogen 14.5 mg/i 1500 08/01/91 EPA Method 350.2 SN

Nitrate - Nitrite .75 mg/i 1500 08/01/91 EPA Method 353.3 BC

Continued
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2600 DUDLEY ROAD - KILGORE. TEXAS 75662 - 903/984-0551 - FAX 903/984-5914

Analytical Chemistry * Utility Operations

TrE POFIE7TCSE)W4 LAB

08/10/91

833 CSG/DE
MRK: F2965191MV222
Bldg. 55
Holloman AFB, NM 88330
Attention: Ron Schotter

Sample Identification: Composite - Influent
Collected By: Donald Cook
Date & Time Taken: 07/25/91 1400

Lab Sample Number: 191930 Received: 07/26/91 Client: HAFB

PARAMETER RESULTS UNITS TIME DATE METHOD BY

Sep. Liquid-Liquid Extraction 1000,V1 mI-3*. 1200 08/05/91 EPA Method 3520 LW

Free Alkalinity 0 mg/L 2200 07/30/91 EPA Method 310.1 DG

Alkalinity 220 mg/t 2200 07/30/91 EPA Method 310.1 DG

Biochemical Oxygen Demand 110 mg/t 1800 07/31/91 EPA Method 405.1 JSB

BO Test Started Started 2100 07/26/91 SB

Boron <.5 mg/I 1200 08/05/91 EPA Method 212.3 DG

Nexavalent Chromium C.01 mg/L 2110 07/26/91 EPA Method 7196 CJL

Surfactants .77 mg/t 1500 07131/91 EPA Method 425.1 BC

Nitrite c.17 mg/L 0030 07/27/91 EPA Method 354.1 ma

Total Dissolved Solids 2200 mg/i 1340 07/31/91 EPA Method 160.1 BW

Total Residue 2800 mg/L 1330 07/31/91 EPA Method 160.3 BW

Total Suspended Solids 148 mg/L 0100 07/29/91 EPA Method 160.2 46

Volatile Suspended Solids 124 mg/t 0100 07/30/91 EPA Method 160.4 MB

PH 7.0 SU 0100 07/27/91 EPA method 150.1 SB

ChLoride 900 mg/iL 2300 07/30/91 EPA Method 325.3 DG

Ammonia Nitrogen 9.8 mg/t 1500 08/01/91 EPA Method 350.2 SM

Nitrate - Nitrite .62 mg/t 1500 08/01/91 EPA Method 353.3 BC

Continued
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Appendix E

Treatment Plant Flow Calculations
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TCLP Data
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AIR FORCE
OCCUPATIONAL NC ENVIRONMENThL HEALTH DIRECTORATE /A I

BROOKS AF@, TEXAS. 78235-5000 / J 9/

REPODRT OF ANkuLyS1

BASE SAMPLE NO: GN913018 OEHL SAMPLE NG: 91044094

SAMPLE TYPE: NON-POTABLE WATER

SITE IDENTIFIER: NOXXX DATE RECEIUED: 910820

COLLECTED: 910816 D(-TE REPORTED: 911101

SAMPLE SUBMITTED BY: 833 MEDICAL GPOUP/SGPB 5 jj-e I

RESULTS

Test Result5 Units EPA Method

Arsenic <0.5 mq/L 3020/7060
Barium <10.0 mg/L 3010/7080
Cadmium <0.1 mg/L 3010/7130
Chromium <0.5 mg/L 3010/7190
Lead <0.5 m./L 3010/7420
Mercury (0.02 mgiL 7470

Selenium <0.1 m./L 3020/7740
Silver <0.5 mg/L - 01 " . 0.
Benzene <0.05 mg'L
Carbon Tetrar-hloride :0.05 m/L
Chlorobenzere <10.0 Mo.'L
Chloroform <0.5 mc-L
1,2-Dichloroethane <0."5 mc/L
1,1-Ciichloroethene <0.05 mg/L
Methyl Ethl Keton- <2.P. mo'L
Tetrachloroethylene '0.05 mg"L
Trichloroethylene <0.05 mq,'L
Vinyl Chloride <0.1 mg/L
•l1,4-Dichlorobenzere <0.7 mg/L
2,4-Dinitrotoluene <0.02 mq.'L
Hexachlorobenzene :0.02 mg/L
Hexachlorobutadiere <0.05 mg/L
Hexachloroethane <0.3 mg/L
Nitronenzene <0.2 mo-'L
o-Cresol <20. mg-'L
m-Cresol <20. ma-'L
p-Cresol <20. mg/L
Pentachlorophenol <10.0 mg-L

TO:

AL.-OEBE PAGE 1(Cor,t'd)
BPOOKlS AFB T X ?235-500
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AIR FORCE
OCCUPATIONAL AND ENUIPONMENT:iL HEALTH DIRECTORATE

BROOKS AFB, TEXAS, 78235-5000

REPORT OF ANALYSIS

BASE SAMPLE NO: GN913018 OEHL SAMPLE NO: 91044094

SAMPLE TYPE: NON-POTABLE WATER

SITE IDENTIFIER: NOXXX DATE RECEIVED: 910820

DATE COLLETDATE REPORTED: 911101

SAMPLE SUBMITTED BY: 833 MEDICAL GROUP/SGPB I -

RESULTS

Test Results Units EPA Method

Pyridine <0.5 mg/L
2,4,5-Trichlorophenol <40. mg/L
2,4,6-Trichlorophenol <0.2 mg/L
Chlordane <0.003 mg,'L

Endrin <0.002 mg/L
Heptachlor <0.0008 mg/L

Lincane <0.04 mg,'L
riethoyychlor <1. 0 mg/L

Toxaphene <0.35 mg/L
2,4-D <1.0 mg/L
Flash Point (clo.ed cup) >200 degrees F 1010

Ccrrosivity SINC 1110
Hydrogen ion (pH) 5.20 1110

Cyanide (total) <25 mg/kg SW 846 SEC 8.3

Sulfides SN mg/L SW 846 SEC 8.3

Silve× <0.1 mg/L

SINC : Sample is not corrosive.

SN : See comment.

Comments:

LT DARRIN CUPTIS/HOLLOMrAN AFB
SAMPLE IS >99% WATER.

PAGE f Cort'd)
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kIR FORCE
OCCUPATIONAL AND ENVIRONMENTAL HEALTH DIRECTORATE

BROOKS AFB, TEXAS, 78235-5000

REPORT OF A iLYSIS

BASE SAMPLE NO: GN913019 OE-1L SAMPLE NO: 91044095

SAMPLE TYPE: NON-POTABLE WATER

SITE IDENTIFIER: NOXXX DfTE RECEIVED: 910820

DAT ECOLLECTED : 910816 DATE REPORTED: 911101

SAMPLE SUBMIITTED BY: 833 MIEDICAL GROUP/SGPB JCA

RESULTS

Test Results Units EPA Method

Arsenic <0.5 mg/L 3020/7060
Barium <10.0 mg/L 3010/7080
Cadmium <0.1 mqg/L 3010/7130
Chromium <0.5 mg/L 3010/7190
Lead <0.5 mg/L 3010/7420
Mercury <0.02 mg/L 7470
Selenium <0.1 mo/L 3020/7740
Silver <0.5 mg/L 3010--7760
Benzene <0.05 mo,'L
Carbon Tetrschloride <0.05 mg-'L
Chloroben=ene s10.0 mg,'L
Chloroform <0.'5 mq'L
1,2-Dichloroethane '0.05 mc.'L
1,1-Dichloroethene ,0.05 mQ/L
Methyl Ethyl Ketone <20. m/L
Tetrachloroethylene <0.05 mg-"L
Trichloroethylene <0.05 mc.'L
Vinyl Chloride <0.1 mg/L
1,4-Dichlorobenzene <0.7 m/L
2 ,4 -Di titrotoluene <0.02 mg/L
Hexachlorobenzere <0.02 mg/L
Hexachlorobutadiene (0.05 mg/L
Hexachloroethane 0.3 mg/L
Nitrobenzene <0.2 mq/L
o-Cresol 0m/L
m-Crescl <20. mg"L
p-Cresol <20. mgIL
Pentachlorophenol ,10.0 mg,'L

TO:

AL/OEBE PAGE 1 Cont'd,
BRCOlE F' 4 TY 7323:-5000
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AIR FORCE
OCCUPATIONAL AND ENVIRONM1ENTAL HEALTH DIRECTORATE

BROOKS AFB, TEXAS, 78235-5000

REPORT OF ANALYSIS

BASE SAMPLE NO: GN913019 OEHL SAMPLE NO: 91044095

SAMPLE TYPE: NON-POTABLE WATER

SITE IDENTIFIER: NOXXX DATE RECEIVED: 910820

LLETED: 910816 DATE REPOPTED: 911101

SAMPLE SUBMITTED BY: 833 MEDICAL GROUP/SGP9 #

RESULTS

Test Results U EPA Method

Pyridine <0.5 mg'L
2,4,5-Trlchlorophenol <40. m,."L
2,4,6-T-ichlorophenol <0.2 mg/L
Chlordane <0.003 mg/L
Endrin <0. 002 mg/L
Heptachlor <0.0008 mq'L
Lindane <0.04 mg/L
ethoxychlor <i.0 ma-'L
Toxaphene <0.05 Mg/L

2'4-0 <1.0 Mai/L
Flash Point (closed cup] >200 degrees F 1010
Corrosivit SINC 1110
Hydroger ion ;pH) 6.F2 1110
Cyanide (total) <25 mqg/-kg SW 846 SEC 8.3
Sulfides SN rng/L SW 846 SEC 8.3
Silvex <0.1 mg/L

SINC : Sample is not corrosive.

SN See comment.

Comment!:

LT DARRIN CURTIS'HOLLOMAN AFB
SAMPLE IS 199% WATER.

PAGE 2tCont'ld
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ATR FORCE
OCCUP'ATIONAL AND ENUIRONMENTAL HEALTH DIRECTORATE

BOOKS AFB, TEXAS, 3235-5000

REPORT OF At:ALYSIS

BASE SAMPLE NO: GN913020 OEHL SAMPLE NO: 91044096

SAMPLE TYPE: NON-POTABLE WATER

SITE IDENTIFIER: NOXXX DATE RECEIVED: 910820

E LLECTED: 9109 DATE REPORTED: 911101

SAMPLE SUBMITTED BY: 833 MEDICAL GROUP'SGPB

RESULTS

Test Result Units EPA Method

Arsenic <0.5 mq/L 3020/7060
Barium <10.0 mg-'L 3010/7080
Cadmium <0.1 mq/L 3010/7130
Chromium <0.5 mg/L 3010/7190
Lead <0.5 mg/L 3010/7420
Mercury <0.32 mg.'L 7470
Se!enium <0.1 mg/L 3020/7740
S iI ver <0.5 mg/L 3010/'7760
Benzene <0.05 mc/L
Cart-on Tetr.!.chloride 10.05 mg/L
Chlorob.erizere 1Q.0 mg/L
Chloroform <0.5 mg1L
1,2-Dichloroethare <0.05 mg/L
1,1-Dichloroethene <0.05 mg!L
Methyl Ethyl Ketore <20. mg./L
Tetrachloroethylene 0.05 mg/L
Trichloroethylene <0.05 mg/L
Vinyl Chloride *0.!]2 mg/L
1,4-Dichlorobenzene <0.7 mgiL
2<4-Din trotoluere (0.02 mg/L
Hexachlorobenzene <0.02 mg/L
Hexachlorobutadiene (0.05 mg/L
Hexachloroethane <0.3 mg/L
Nitrobenzene <0.2 mc/L
o-Cresol <20. mq/L
m-Cresoi <20. mqg-L
p-Cresol 20. mg/L
Pentachlorophenol <10.0 mg/L

TO:

ALCEBE PQGE 1(Cont'd)
BPOOVS AF8 T.X 78235-50G0
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AIR FORCE
OCCUPiTIONAL AND ENUlRONIENTAL HEALTH DIRECTORATE

BROOKS AF6, TEXAS, 78235-5000

F:EP'CiT OF ANALYS IS

BASE SAI-PLE NO: GN913020 OEHL SArPLE NG: 9:044096

SAMPLE TYPE: NON-POTABLE W ATER

SITE IDENTIFIEP: NOXXX DATE RECEIVED: 910820
DATE COLE DDATE REPORTED: 911101

SRMPLE SUBIITTED BY: 833 MEDICAL GROUP/SG.PB 3f"-

RESULTS

Test Results Units EP Method

Pyridine <0.5 mg/L
2,4,5-Trichlorophenol <40. mg/L
2,4,o-Tr ich iorophenol <0.2 mg/L
Chlordane <0.003 rg/L
Endrin '0.002 mg/L
Heptacnlor <0.000S mg/L
Lindare < 0.04 ng./L
Met ho:.:jv Ih or.

ToxaFhere <0.05 mo/L
2,4 [,< 1.0 q "L

Flash Point ICo t.d cup. >2 J0 d-rees F !01

Cor rs "'i t. SINC 11i0
Hydroen ion 'pH) 5.. 1110
C a n d e t C. t a ) < 2 5 m q .k g S W 8 6 S E .3
Sulf ides SN mq./L "SI 846 SEC L.3
Silvex <0.1 .,Q/L

SINC : Sample is not corrosive.

SN See co-mment.

Comrments :

LT DAR .IN CuRTISiHOLLOkN AFS
SAMPLE IS ,99% WkTER.

PA;GE 2 Cor t 'd j
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