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~ort~ 
DEPARTMENT OF THE AIR FC..,, .CE 

HEADQUARTERS 27th FIGHTER WING (ACC) 

CANNON AIR FORCE BASE, NEW MEXICO 

Cannon AFB NM 88103-5136 

Mr. Ed Horst 
New Mexico Environment Department 
Toxic Site Bureau 
1190 St Francis Drive 
P 0 Box 26110 
Santa Fe NM 87502 

8 NOV 1992 

RE: Draft RCRA Facility Investigation (RFI) Report for 13 Sites with 18 SWMU's 

Dear Mr. Horst 

Enclosed are two sets of the six volume draft of the reference report which 
covers a portion of the RFI Phase I requirements. One copy is for you and the 
other set is for Mr. Dave Morgan of the Groundwater Bureau. Please review 
this report. If you or Mr. Morgan have any comments, please return them to us 
by 14 Nov 92. 

The sites included in the report are listed below; 

Samples taken Nature & Extent 
IRP II SWMU(s) Description and Work Done of Contamination 

SD-15 34 AGE Drainage Ditch Surface & Boring Vol la pg, 2-10 
WP-14 76 Sludge Weathering Pit 3 surface samples Vol la pg, 3-5 
FT-6 78 CEF Training Area No. 1 Surface & Boring Vol la pg, 4-6 
DP-16 81 Solvent Disposal Site Surface & Boring Vol la pg, 5-5 
SD-11 86 90 Engine Test Cell Surface & Boring Vol la pg, 6-6 
SD-20 95 NE Storm Drainage Area Surface & Boring Vol la pg, 7-6 
SD-17 96 Entomology Rinse Area 3 Soil borings Vol la pg, 8-5 
None 98 Sanitary Sewer Line Video & 32 borings Vol la pg, 9-10 

None 101, 102 Waste water Lagoons Sludge & Water Vol la pg, 10-7 
FT-7 106 CEF Training Area No. 2 Surface & Boring Vol la pg, 11-6 
FT-8 108 CEF Training Area No. 3 4 Soil borings Vol la pg, 12-6 
None 109 CEF Training Area No. 4 Surface & Boring Vol la pg, 13-7 

LF-5 113 Landfill No. 5 Groundwater Samples Vol la pg, 14-7 
Off site background sites were also studied. 



Your cooperation in these matters is greatly appreciated. Please direct any 
questions to Mr. John Ekhoff or Capt Mac Crawford at (505) 784-4348. 

Sincerely 

~7c'~ZJ;;;::: 6 Atch 
Deputy Base Civil Engineerl. Book 1 Vol la Remedial Investigation Report 

Executive Summary, Sections 1 through 15 
2. Book 2 Vol lb Remedial Investigation Report 

Executive Summary, Sections 16 through 21 
3. Book 3 Vol II Appendices A & B. 
4. Book 4 Vol Ilia Appendix C-1 
5. Book 5 Vol IIIb Appendix C-2 
6. Book 6 Vol IV Appendix D-1 through D-5 
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EXECUTIVE SUMMARY 

A Remedial Investigation (RI) was conducted to evaluate the nature and extent of 

potential contamination at 18 Solid Waste Management Units (SWMUs) located on the 

Cannon Air Force Base Installation (Cannon AFB) near Clovis, New Mexico. 

A Baseline Risk Assessment (BRA) was performed as part of the RI effort. The RI 

was carried out to satisfy the requirements of both the U.S. Air Force (USAF) 

Installation Restoration Program (IRP) which is mandated under the Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCIA) as well as the 

conditions of the Cannon AFB Resource Conservation Recovery Act (RCRA) operating 

permit. 

Woodward-Clyde Consultants (WCC) was contracted by the U.S. Army Corps of 

Engineers (USACE), Omaha-District to perform the Rl. Prior to initiating field 

activities WCC prepared supplements to the RCRA Facility Investigation (RFI) 

workplan prepared by Lee Wan and Associates in 1990 for conducting remedial 

investigation activities at the 18 SWMUs. The WCC Workplan supplements, which were 

approved by USACE and Cannon AFB, were necessary for performing specific tasks 

associated with the USACE Scope of Services. The RI was performed in accordance 

with the requirements of the Lee Wan RFI Workplan as supplemented by WCC. 

RI field activities were carried out during October, November and December 1991 and 

consisted of sampling the following; surface and subsurface soil, groundwater, surface 

water and sediment. 

The SWMUs investigated during the RI were: 

• 
• 
• 
• 
• 

No. 34 

No. 76 

No. 78 

No. 81 

Nos. 86-90 
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Sludge Weathering Pit (IRP WP-14) 

Fire Training Area No. 1 (IRP Ff-6) 
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• No. 95 

• No. 96 

• No. 98 

• Nos. 101, 102 

• No. 106 

• No. 107 

• No. 109 

• No. 113 
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NE Stormwater Drainage (IRP SD-20) 

Old Entomology Ravine (IRP SD-17) 

Sanitary Sewer Line 

Wastewater Lagoons 
Fire Training Area No.2 (IRP FT-7) 
Fire Training Area No. 3 (IRP FT-8) 

Fire Training Area No. 4 
Landfill No.5 (IRP LF-5) 

The SWMUs were identified during a RCRA Facility Assessment (RFA) performed by 
USEPA in 1987. 

Environmental samples were analyzed by Enseco-Rocky Mountain Analytical Laboratory 
located in Arvada, Colorado. Contract Laboratory Program ( CLP) protocol was 
followed for soil and sediment analyses. The CLP analytical parameter list included: 

• Target Compound List (TCL) Volatile Organics 
• Semivolatile Organics 
• Target Analyte List (TAL) metals 

• Pesticides/PCB 

Not all of the parameters listed above were analyzed at every SWMU. 

Groundwater and surface water samples were analyzed for RCRA Appendix IX 
constituents. Other non-CLP analyses performed included: 

• Total Petroleum Hydrocarbons (TPH) 
• Total Organic Carbon (TOC) 

• Organic Lead 

• Toxicity Characteristic Leading Procedure (TCLP) 
• Benzene, toluene, ethylbenzene, xylene (BTEX) 
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Laboratory analytical data validated by wee according to procedures specified in the 

Quality Assurance Project Plan ( QAPP) were used in the BRA and the evaluation of 

nature and extent of potential contamination. 

The results of the BRA including ecological risk are discussed after the nature and 

extent of contamination is presented. The nature and extent of contamination is 

summarized below by SWMU. 

SWMU No. 34 - AGE DRAINAGE DITCH (IRP SD-15) 

The AGE drainage ditch has soil contaminated with petroleum hydrocarbons above 100 

mg/kg and low levels of P AH compounds from surface to 3 feet bgs in boring 0341. 

However, petroleum hydrocarbons concentrations decrease from the surface to the total 

depth of 3 feet at this boring location. The soil at boring 0341 also contains levels of 

lead and zinc that appear to be above site background and regional levels. The 

contamination identified appears to be restricted to the area near boring 0341 and does 

not extend northeast of the culvert where boring 0342 was drilled. 

SWMU No. 76- SLUDGE WEATIIERING PIT {IRP WP-14) 

The analytical data suggest the possible presence of residual petroleum tank bottom 

sludge in the pit from a depth of 4 to 6 feet bgs and underlying native soils containing 

petroleum compounds from a depth of 6 to possibly 18 feet bgs, particularly in the 

vicinity of borings 0762 and 0763. Ethyl benzene and xylenes were detected at estimated 

concentrations of 4000 J.'g/kg and 7900 J.'g/kg, respectively, in boring 0763 at a depth of 

8 to 10 feet. 

SWMU No. 78 - FIRE TRAINING AREA No. 1 (IRP Ff-6) 

Organic chemicals of interest in soil at this SWMU consist of the pesticides, 4,4-DDD 

and 4,4-DDE, and TPH. Analytical data suggest that these chemicals occur in surficial 

soils throughout the SWMU. It does not appear that soils below 4 to 6 feet have been 

significantly impacted, although a minor concentration (14 J.'g/kg) of 4,4-DDD was 

reported at 10 to 12 feet in boring 0781. For pesticides, the high soil/water partition 

22792A/89MC114W /R9.ES 10-08-92/RPT /18 ES-3 



II, 

·--
--
""'' -------------------------
··----
·--
·--

Woodwarci.Ciyde 
Consultants 

coefficient (EPA 1979) indicates that the compounds are adsorbed on soil particles, thus 
retarding migration into deeper soils. Lead and zinc appear to be above site background 
and regional levels in the surficial soils throughout this SWMU. 

SWMU No. 81 SOLVENT DISPOSAL AREA (IRP DP-16) 

Analytical results indicate that only acetone and toluene were detected above the 
Laboratory Contract Required Quantitation Limit (LCRQL) in soil at the SWMU. The 
low concentrations of toluene, less than 17 J.£g/kg, detected at the site indicate that 
toluene is not a chemical of concern at this site. However, even though acetone is a 
common laboratory contaminant at low concentrations, the elevated levels reported at 
borings 8101, 8102, 8104, 8107, and 8108 in the western portion of the SWMU (400 
ug/kg, 160 ug/kg, 910 ug/kg, 210 ug/kg, and 1300 ug/kg, respectively) may indicate 
possible contamination from solvent disposal practices. However, based on the results 
from the two deeper redrill borings completed in that area, it appears that acetone is 
restricted to the 4 to 6 foot interval. Acetone concentrations in borings 8111 (redrill 
of 8102) and 8112 (redrill of boring 8107) at the 9 to 9.5 foot interval were non-detect 
at 2U J.£g/kg and 15U J.£g/kg, respectively. Therefore, the vertical extent of acetone in 
the soil in the western portion of the SWMU appears to lie between 4 to 6 feet and does 
not extend below 9 feet bgs. 

SWMU Nos. 86-90 ENGINE TEST CELL (IRP SD-11) 

Acetone and toluene were the only volatile organic compounds detected above the 
LCRQL in soil at this SWMU. It should be noted that toluene was detected at 100 
J.£g/kg in the background at boring 0865 located west of the SWMU, and all other 
detections at the SWMU were significantly less than this concentration. It does not 
appear that toluene is present below 20 feet in borings at this SWMU. Similarly, 
acetone does not appear to be present at an arbitrary cutoff of 100 J.£g/kg below 20 feet 
at this site. 

Surficial soils contained the following metals at concentrations that appear to be above 
the site background and regional levels: antimony, barium, cadmium, chromium, cobalt, 
copper, lead, nickel and zinc. 
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Petroleum hydrocarbons appear to be present from 10 to 20 feet bgs in boring 0861, 

drilled near the oil/water separator. The lateral extent of petroleum hydrocarbons is 

uncertain, but is probably limited to the area around the northern side (boring 0861) of 

the oil/water separator. No petroleum staining was noted southeast of the oil/water 

separator (boring 0863). 

SWMU No. 95 NE STORMWATER DRAINAGE (IRP SD-20) 

No volatile organics or semi-volatile organic compounds of concern were found in soil 

at this SWMU. Only acetone, a common lab contaminant, was detected in three 

samples (at 2 and 8 feet BGS in boring 0951 and at 2 feet BGS in boring 0952, at 

concentrations of 22 ug/kg, 17 ug/kg, and 21 ug/kg, respectively). However, 
hydrocarbon contamination is present in soils at 0951, at the upstream end of the ditch, 

with diminishing concentrations to the southwest in the direction of flow. TPH 

contamination is supported by detections at borings 0951 and 0952 which suggest that 

the TPH contamination may extend laterally throughout the drainage ditch with the 

highest concentrations near its mouth. This pattern of elevated values is consistent with 

the main use of the ditch which is to receive water from several oil/water separators and 

runoff water from the runways. The TPH contamination appears to be surficial (i.e., less 

than 2 feet bgs ). 

The metals barium, cadmium, chromium, cobalt, copper iron, lead, nickel, zinc and lead 

appear to be above site background and regional levels and thus are of potential concern 

in the surficial soils at this SWMU. 

SWMU No. 96 OLD ENTOMOLOGY RINSE AREA (IRP SD-17) 

One surface soil sample was collected at the SWMU. Analytical results showed that the 

pesticides, 4,4-DDE and 4,4-DDT, were reported as estimated values (flagged with J) of 

661 and llOJ J.£g/kg, respectively. The a- and y-chlordane compounds were reported as 

estimated values of 16J and 47J J.£g/kg, respectively. Heptachlor epoxide was reported 

as an estimated value of 19J J.£g/kg. One groundwater sample was collected from well 

96K In this groundwater sample, six metals were detected above the detection limits 

for TAL metals; barium, chromium, copper, lead, vanadium, and zinc. All the metals 
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analyses showed concentrations below the MCL. No PCBs or pesticides were found in 

the groundwater sample. 

SWMU No. 98 SANITARY SEWER LINE 

Forty-three soil borings were drilled at this SWMU to evaluate potential contaminant 

seepage from cracks noted in the Sewer Line during the video camera survey (VCS) 

performed during the RI. Only five borings encountered moist to very moist conditions 

below the sewer indicating that a majority of the hairline cracks noted during the VCS 

have little leakage potential. 

Acetone was the only volatile organic detected above the CRQL at this SWMU. In all 

borings except 9821, the presence of acetone is considered to be due to laboratory 

contamination. Acetone may be present in the soils at boring 9821, which may indicate 

past leakage of the sewer at this point. TPH above 100 mg/kg was discovered in only 

one boring, 9835. At soil boring 9826, cadmium and lead were detected at 

concentrations that appear to be slightly above site background. 

SWMU Nos. 101. 102 WASTEWATER LAGOONS 

Sludge, surface water and groundwater samples were collected and analyzed at this 

SWMU. 

The only volatile organics detected above the CRQL in the sludge were acetone and 

2-butanone. Phthalates were the only semivolatile organics detected. The actual 

presence of these compounds in the sludges of the lagoon is questionable since they are 

common laboratory contaminants. Low levels of pesticides were reported throughout 

the sludge of both lagoons. Of greater uncertainty is the presence of PCBs, since all 

detected values were flagged as estimated. Metals in the sludge were consistently above 

background ranges for soils; however, none of the metals were detected above Toxicity 

Characteristics (TC) limits for the TCLP analyses. 

Groundwater samples were collected from four wells at the SWMU. No analytes other 

than metals were detected above the reporting limits. Metals analysis revealed the 
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presence of barium and vanadium in all four groundwater samples. Both metals had 

concentrations below their MCL.s (for barium, 1.0 mg/L; for vanadium, no MCL is 

established). The concentration of barium ranged from 0.023 mg/L to 0.075 mg/L. The 

concentration of vanadium ranged from 0.012 mg/L to 0.02 mg/L. The chemical data 

indicate that groundwater quality does not appear to be impacted by SWMUs 101 and 

102. 

Three surface water samples were collected from the lagoon. The volatile organics 

acetone (34 #J.g/L), chloroform (5.4 #J.g/L) and toluene (5.0 #J.g/L) were the only volatile 

organics detected. 

All three sampling locations detected the presence of sulfide. The concentration ranged 

from 0.19 #J.g/L to 3.7 #J.g/L. 

Six chemicals (five metals and one anion, cyanide) were detected in the surface water 

at the sewage lagoons in concentrations equal to or greater than EPA Ambient Water 

Quality Criteria. These chemicals include copper, cyanide, lead, mercury, silver and zinc. 

No organic chemicals (volatiles, semivolatiles, or pesticides) were found exceeding 

current available criteria. 

SWMU No. 106 FIRE TRAINING AREA No.2 (IRP Ff-7) 

Analytical results indicate TPH contamination in the shallow soils at 0 to less than 4 feet 

and probably does not extent beyond the boundary of the SWMU. Concentrations of 

lead and chromium in surface soil samples at this SWMU were above site background 

levels. Concentrations of volatile organics were all below the CRQL for subsurface soil 

samples. BTEX (140 #J.g/kg) and benzene 120 #J.g/kg were detected in one surface soil 

sample. 

SWMU No. 107 FIRE TRAINING AREA No. 3 (IRP Ff-8) 

Lead was detected above site background levels in surface soil samples 1071 and 1074 

at concentrations of 151 and 322 mg/kg, respectively. Elevated lead concentrations did 
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not extend into deeper soils. Chromium was detected infrequently and where detected 

appears to be present in concentrations similar to site background levels. 

TPH, ethyl benzene, toluene, and xylene contamination has occurred at this site to a 

depth of 32 feet in boring 1074. At depths below 47 feet in boring 1074, and at all 

depths sampled in the other three borings drilled at the SWMU, these compounds were 

not detected at levels above the quantitation limit. 

SWMU No. 109 FIRE 1RAINING AREA No. 4 

Xylenes and ethyl benzene occur in the soil from near ground surface to approximately 

6 feet at boring 1093 and down to approximately 12 feet at boring 1094. This occurrence 

correlates well with the fuel staining observed during the field sampling effort near the 

wings of the mock airplane. Xylenes and ethyl benzene were not detected above the 

CRQL at other boring locations. No metals were detected at this SWMU in 

concentrations that appear to be above site background levels. 

The lateral extent of ethyl benzene and xylene contamination is not well defined, but is 

probably confined to the area immediately outside the concrete berm and liner 

underlying the mock airplane. It appears that volatile organic contamination does not 

extend deeper than 12 feet bgs based on the results from borings 1093 and 1094. TPH 

contamination was found at the surface in three boring locations and may be present in 

other areas of the SWMU where stained soil was observed during the field sampling· 

event. TPH contamination correlated well with the detections of ethyl benzene and 

xylenes at this site. 

SWMU No. 113 LANDFILL No. 5 (IRP LF-5) 

Groundwater samples were collected from existing monitoring wells, A, B, C, D, and I. 

Evaluation of the chemical analyses (Appendix IX constituents) of these samples 

revealed that no analytes other than metals were detected above the CRQL. 
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Barium, vanadium, and lead were detected in several samples but at concentrations 

below drinking water MCLs. Comparison of downgradient water quality to upgradient 

results indicate that the quality of groundwater has not been affected by the SWMU. 

BASELINE RISK ASSESSMENT (BRA) 

A BRA was performed by WCC as part of the RI effort. This assessment was 

performed under the regulatory framework of RCRA and CERCLA. Therefore, the 

current RCRA and CERCLA guidance was followed to evaluate the human health 

impact from RCRA facilities and Superfund sites. Under the RCRA guidance, the 

concentrations of site chemicals were compared with RFI criteria/RCRA proposed 

action levels which are conservative and not site-specific screening levels. RFI guidance 

provides that a site-specific risk assessment could be performed when the levels of site 

chemicals in a particular medium within the facility exceed the RFI criteria/RCRA 

proposed action levels. The applicable risk assessment guidance under CERCLA was 

also followed. 

A site-specific risk assessment was performed for each Risk Assessment Area (RAA) 

which is comprised of an individual SWMU or a group of SWMUs which are 

geographically close, have common or similar chemical release sources, and have 

potentially overlapping exposure pathways. This resulted in grouping the 18 SWMUs 

investigated under the RI into 7 RAAs. The results of the risk characterization are 

summarized below. 

The average and reasonable maxtmum exposure (RME) risks and hazards were 

estimated for complete exposure pathways at each RAA. Generally, average chemical 

concentrations in soil and the 95% upper confidence limit (UCL) of the arithmetic mean 

concentration were used in assessing average and RME intakes, respectively, along with 

other average or RME intake factors. The total noncarcinogenic hazard indexes were 

below the EPA's level of concern (1.0) in each RAA evaluated. This was true for 

individual exposure pathways and combined exposure pathways in each RAA. The total 

carcinogenic risks for each RAA were also below or within the EPA's target risk range 

of 1 x 104 to 1 x 10-6. In RAA 1, (Fire Training Areas No. 2, 3 and 4 and Landfill No. 

5) the RME cancer risk for the hypothetical future child resident was 1.1 x 104 
• 
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Although this level exceeds the EPA target risk range, the low frequency of detection 

of COC and raised analytical detection limits due to soil matrix effects probably 

represent an overestimation of the calculated risks. 

With the exception of antimony in RAA 2, (Engine Test Cell) none of the 

concentrations of chemicals of concern in soil (using the 95% UCL or the maximum 

measured concentration) exceeded RFI criteria or proposed RCRA action levels. Soil 

lead levels did not exceed the EPA target cleanup range of 500 to 1,000 mg/kg for lead 

in soil or the EPA's target blood lead concentration (10 JJg lead/dL of blood) using the 

Uptake Biokinetic Model. Lead was reported in one groundwater sample from SWMU 

No. 113 (0.016 mg/L) at concentrations that exceeded the EPA action level (0.015 

mg/L) but not the EPA drinking water maximum contaminant levels (MCLs) of (0.050 

mg/L) for lead . 

The groundwater data collected as part of the RI do not exceed EPA's Maximum 

Contaminant Levels for drinking water. An examination of the vertical extent of 

contamination for soils revealed a decrease in concentration at depths below 

approximately 30 feet. The depth to the water table (Ogallala Aquifer) is approximately 

260 feet below ground surface (BGS). After considering the groundwater monitoring 

well data (one round), the fate and transport properties of site chemicals, and the local 

geology /hydrogeology, it is believed that the site impact to groundwater is not likely to 

be significant. 

Based on findings of the BRA and comparison of soil data with risk-based RFI 

criteria/proposed RCRA action levels, it was concluded that potential health impacts to 

humans from the 18 SWMUs investigated during the RI are not significant. 

ECOLOGICAL RISK ASSESSMENT 

An Ecological Risk Assessment (ERA) was performed to evaluate the potential for biota 

at Cannon Air Force Base to be adversely impacted. The ecological risk assessment 

focused on the potential for adverse effects on selected indicator species (chemical 

receptors) from environmental stressors (chemicals of concern) at the site. The 
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ecological risk assessment followed the guidelines provided by the EPA in "Risk 

Assessment Guidance for Superfund: Volume II Environmental Evaluation Manual." 

During the ERA, the plant and animal species that occur at Cannon AFB and in the 

nearby vicinity were identified, sensitive species and habitats were described, and 

indicator species were selected for further evaluation. Ducks were chosen as the 

principal indicator species for wetland/ aquatic ecosystems at Cannon AFB because they 

are the prevalent species observed at the Playa Lake, and occasionally at the Wastewater 

Lagoons. For terrestrial habitats, the deer mouse was considered to be the principal 

indicator species due to their ground-dwelling habit and as a prey item for raptors. 

The focus of the ERA was on the exposure of dabbler ducks to chemicals in the 

wastewater lagoons (SWMU Nos. 101, 102) in water and sediments. Dabbler ducks are 

present in the area for several months every winter; some individuals may stay the entire 

year. The ducks principally feed at nearby grain fields and often rest (and feed) at the 

Playa Lake, which receives water regularly from the lagoons. The Playa Lake is a 

SWMU which has been identified for investigation in the future as part of the overall 

RI for Cannon AFB and therefore was not the focus of this ecological risk assessment. 

Both water and sediments from the lagoons were found to contain chemical 

concentrations which could pose some risk to waterfowl and aquatic organisms. Metals 

were found in the lagoon water at concentrations which exceeded acute (copper, silver, 

and zinc) and chronic (cyanide, lead, and mercury) AWQC. Hazard Quotients (HQs) 

were calculated for ducks based on toxicological literature and indicated that metal 

levels in the water are unlikely to pose any adverse risk. HQs for ducks from incidental 

ingestion of sediments, however, indicated that mercury and zinc in sediments may pose 

some risk to waterfowl. No pesticides were detected in the lagoon water. Pesticide 

concentrations were detected in the lagoon sediments at concentrations which if 

converted to water concentrations by using partitioning coefficients, exceeded chronic 

A WQC. Compounds such as dieldrin, endrin, heptachlor, and DDT are especially 

persistent and stable in anaerobic sewage sludge (EPA 1979). Several of these pesticides 

have the potential to be acutely toxic to aquatic organisms as well as the potential to 

bioaccumulate to significant levels through food chains. 

22792A/89MC114W /R9.ES 10-08-92/RPT /18 ES-11 



ll·i 

-
......, 

--..,, 
-----.. 
• 
,.. 

-... ---
...... 

---... 
-.. --.. -., 
• -... --
• ... -

Woodward-Clyde 
Consultants 

The lagoons are not intended for use as wildlife habitat and therefore risks to aquatic 

organisms such as algae and benthic invertebrates are not of concern. Dabbler ducks, 

however, are protected migratory waterfowl and are therefore of concern. Based on this 

ecological risk analysis, there is a small potential for some toxic effects to occur to 

dabbler ducks which chronically ingest water and sediments from the lagoons. It is also 

possible that metal and pesticide levels in the lagoon are no higher than those found in 

other water bodies in the region due to the accumulation of chemicals from surface 

runoff. Reference concentrations were not available for sediments and water from other 

sewage lagoons or water bodies in the region. 

Concentrations of chemicals in soils at Cannon were also evaluated in terms of potential 

risk to terrestrial biota. The receptor species of concern are the kites and raptors and 

small ground-dwelling mammals. Six metals (copper, chromium, cadmium, zinc, cobalt, 

and lead) and one semi-volatile organic compound (benzo(a)pyrene) were detected in 

soils at levels which were considered to be above background. Benzo(a)pyrene, because 

of its relatively low concentration near background levels, was not considered to be a 

chemical of concern. None of the six metals are thought to bioaccumulate through the 

food chains to levels where they would pose a risk to kites or raptors. Potential risk 

from these metals in soil to biota was considered to be greatest through direct exposure 

of small mammals and other ground-dwelling organisms. Based on the calculation of 

toxicity values for a mouse from incidental soil ingestion, none of the six metals were 

considered to pose a risk to small mammal populations . 

RECOMMENDATIONS 

Based on the results of the Rl, including the baseline risk assessment and ecological risk 

assessment, the following was recommended: 

A "No Action" remedial alternative is appropriate for the following SWMUs: 

• SWMU No. 34 

• SWMU No. 76 

• SWMU No. 78 

• SWMU No. 81 

22792A/89MC114W /R9.ES 10-08-92/RPT /18 
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• SWMU No. 95 NE Stormwater Drainage Area (IRP No. SD-20) 

• SWMU No. 98 Sanitary Sewer Line 

• SWMU No. 106 Fire Department Training Area No.2 (IRP No. FT-7) 

• SWMU No. 107 Fire Department Training Area No.3 (IRP No. FT-8) 

NE Stormwater Draina&e Area - SWMU No. 95 (IRP No. SD-20) 

A Stormwater permit application is currently in progress for Cannon AFB to comply 

with the new regulations contained in 40 CFR parts 122, 123, and 124. In that permit 

Cannon AFB proposes to monitor effluent in the NE Stormwater Drainage annually 

during a storm event. The effluent sample will be analyzed for the following parameters: 

• Volatile Organic Compounds 

• Semi-volatile Organic Compounds 

• Pesticides/PCBs 

• Metals (antimony, barium, beryllium, cadmium, chromium, copper, lead, 

silver, thallium, zinc) 

It is therefore recommended that this SWMU be listed for no further action under 

RCRA but continued to be monitored and results be reported under the new stormwater 

regulations. 

Further investigation, monitoring or remedial action is recommended for the following 

SWMUs at Cannon AFB: 

• SWMU Nos. 86-90 

• SWMU No. 96 

• SWMU Nos. 101,102 

• SWMU No. 109 

• SWMU No. 113 

Engine Test Cell Area (IRP No. SD-11) 

Old Entomology Rinse Area (IRP No. SD-17) 

Wastewater Lagoons 

Fire Department Training Area No.4 

LandfillS 

Based on the RI results, the following presents and discusses recommendations for 

additional investigations at the above SWMUs . 

22792A/89MC114W /R9.ES 10~-92/RPf /18 ES-13 
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The lateral extent of petroleum hydrocarbons found in the soil near the oil/water ( o /w) 

separator (i.e., boring 0863) was not determined during this investigation. However, 

instead of additional characterization using borings or trenching, Cannon AFB has 

elected to remove the oil/water separator and surrounding soils contaminated with 

petroleum hydrocarbons. The following actions are proposed for FY 93 under Project 

No. 93-8004 for Engine Test Cell Area: 

• Removal and disposal of the oil/water separator and associated piping 

• Excavation of any soil contaminated with petroleum hydrocarbons and 

placement in the on-base land farming unit for treatment. 

• Collection and laboratory analysis of confirmation samples along the walls 

and in the bottom of the excavation to verify removal of petroleum 

hydrocarbon contaminated soil to specified cleanup goals. 

• Provide EPA with documentation verifying the removal of the oil/water 

separator and petroleum hydrocarbon contaminated soil. 

Old Entomolo~:.f Rinse Area- SWMU No. 96 <IRP No. SD-17) 

Results of the surface soil sample collected at the approximate location of the former 

sink rinse pit and analyzed for PCBs/pesticides suggest that the pesticides 4,4-DDE, 4,4-

DDT, heptachlor epoxide, and the a- andy- chlordane compounds may be present at 

low estimated concentrations at the surface (66J ug/kg, llOJ ug/kg, 19 ug/kg, 16J ug/kg, 

and 47J u/kg, respectively). Because pesticides have been detected in shallow soil 

samples (i.e., 2 to 10 feet BGS, and 62 to 63 feet BGS) from previous investigations by 

Radian (1986) and Walk, Haydel, and Associates (1990), and continued concern of the 

regulatory agencies, one soil boring will be drilled to a depth of approximately 100 feet 

BGS at the location of sample 0961. Chemical samples will be collected at 10-foot 

intervals from surface to total depth in this boring and analyzed for pesticides and PCBs. 

Following completion of the above work, an addendum to the RI Report will be 

22792A/89MC114W /R9.ES 10-08-92/RPT /18 ES-14 
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provided to the EPA discussing the sampling and analytical results from this boring and 
recommendations for further action. The above work will be scoped, contracted, and 
performed in FY 93 under the USAF IRP as weather permits. 

Wastewater Laa=oons- SWMU Nos. 101. 102 

This SWMU currently is not regulated under Cannon AFB's RCRA Part B Permit but 
there continues to be discussion between Cannon AFB, EPA, and NMED to determine 
under which environmental regulation this unit will be monitored. The analytical results 
from the sludge samples collected within the Wastewater Lagoons indicated that volatile 
organic compounds (acetone and 2-butanone), semi-volatile organic compounds 
(phthalates ), pesticides, PCBs, and metals were present. Based on these data, the one 
upgradient (E) and three downgradient (F, G, H) monitoring wells at this SWMU will 
be sampled and analyzed, using SW -846 methodologies, annually for volatile organic 
compounds, metals, pesticides, nitrates, sulfates, and total dissolved solids. This interim 
monitoring program will continue until the regulatory framework of this unit is resolved. 
Analytical results will be provided to EPA and NMED on an annual basis. 

Fire Department Trainina: Area No. 4 - SWMU No. 109 

A review of Applicable or Relevant and Appropriate Requirements (ARARs) indicated 
that the New Mexico Underground Storage Tank (UST) remediation guidelines may be 
appropriate for SWMU No. 109, Fire Training No. 4. A new fire training facility, 
Project No. CZQZ-943002, is currently being designed and is scheduled for construction 
at a new location during FY 94. Until this new facility is built and operational, the 
current Fire Department Training Area No.4 will continue to be used. It would not be 
prudent to proceed with additional site characterization borihgs until the new facility is 
active. Therefore, the following actions are recommended for Fire Training Area No. 
4 after completion of the new fire training facility in FY 94: 

• Drill additional borings around and beneath the mock airplane to 
evaluate lateral and vertical extent of TPH in soil. 

22792A/89MC114W /R9.ES 10-08-92/RPf /18 ES-15 
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Drill additional borings at the "tree" and "vehicle bum" area to evaluate 
lateral and vertical extent of TPH in these areas . 

Analyze soil samples for TPH and BTEX 

Evaluate remedial options for soils exceeding TPH cleanup goals . 
Analytical results from borings described above will be used to estimate 
the volume of soil requiring remediation. 

Select a remedial alternative and initiate remedial action . 

Landfill No.5- SWMU No. 113 

Evaluation of the monitoring well chemical data indicates the quality of groundwater 
beneath this SWMU has not been affected by Cell No. 3 (the cell that reportedly 
received hazardous wastes until mid-1981) at Landfill No.5. However, since the vadose 
zone beneath this cell has not been investigated, the nature and extent (lateral and 
vertical) of any hazardous contamination that may impact the groundwater sometime in 
the future, has yet to be evaluated. Since the New Mexico Environmental Division 
regulates the activities at this SWMU, the groundwater monitoring requirements for this 
unit will be resolved by Cannon AFB and NMED and will not be addressed further in 
this report. 

Playa Lake 

Even though the Playa Lake was not included in this RI, the Environmental Risk 
Assessment indicated potential risk to biota, especially ducks, from potential 
contaminants in the sediment and surface water of the Playa Lake to the east into which 
Wastewater Lagoon effluent drains. Because of the potential risk, it is recommended 
that any ecological study conducted at the Playa Lake consider the following: 

• Applicability of Ambient Water Quality Criteria to the site 
• Evaluation of relevant toxicity information 
• Field investigations 

22792A/89MC114W /R9.ES 10-08-92/RPT /18 ES-16 
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to identify species present and food habits 
collect additional sediment, surface water and biota samples 

It is also recommended that if dredging of the sludge in the Wastewater Lagoons is 
performed in the future, analytical testing be performed to evaluate disposal options . 

22792A/89MC114W /R9.ES 10-08-92/RPT /18 ES-17 
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1.0 
INTRODUCTION 

The purpose of this Remedial Investigation (RI) Report is to present the results of the 
field activities and subsequent laboratory analyses performed to characterize the nature 
and extent of contamination (if any) at 18 Solid Waste Management Units (SWMUs) 
at Cannon Air Force Base (Cannon AFB), Clovis, New Mexico. The information 
obtained from the field investigation and laboratory analyses was used in the Baseline 
Risk Assessment which was also completed as part of the overall RI effort for the 18 
SWMUs. Woodward-Clyde Consultants (WCC) was contracted by the U.S. Army Corps 
of Engineers - Omaha District (USACE) to perform the Remedial Investigation 
described herein. The USACE Scope of Services (SOS) for the Cannon AFB RI is 
presented in Appendix A A feasibility study was not called for under the USACE SOS. 

The Remedial Investigation was conducted to satisfy requirements of the United States 
Air Force (USAF) Installation Restoration Program (IRP), as well as the conditions of 
the Cannon AFB Resource Conservation and Recovery Act (RCRA) operating permit. 
The activities performed during the RI effort of the 18 SWMUs at Cannon AFB were 
conducted in accordance with the RI Work Plan documents prepared by WCC for the 
USACE. The RI Work Plan documents prepared by WCC include the Work Plan (WP) 
(WCC 1991a) [which includes the Data Management Plan (DMP), Program 
Management Plan (PMP), and Community Relations Plan (CRP)]; Quality Assurance 
Project Plan (QAPP) (WCC 1991b ); Field Sampling Plan (FSP) (WCC 1991c); and the 
Site Safety Health Plan (SSHP) (WCC 1991d). The above RI Work Plan documents 
were prepared as supplements to the RCRA Facility Investigation Work Plan (Volumes I 
and IT) previously prepared and submitted to the USAF by Lee Wan and Associates, Inc. 
(Lee Wan 1990). WCC modified the work plans submitted by Lee Wan and Associates 
as necessary for conducting the specific tasks associated with this portion of the overall 
RI program, as specified in the USACE SOS. 
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The United States Air Force (USAF), due to its primary mission of defense of the 
United States, has long been engaged in a wide variety of operations dealing with toxic 
and hazardous materials. Federal, state, and local governments have developed strict 
regulations to require that disposers identify the locations and contents of past disposal 
sites and take action to eliminate hazards in an environmentally responsible manner. 
The primary federal legislation governing disposal of hazardous waste is the Resource 
Conservation and Recovery Act (RCRA) of 1987, as amended. Cannon AFB is a 
recognized RCRA facility. Under Section 6003 of the Act, federal agencies are directed 
to assist the U.S. Environmental Protection Agency (EPA); under Section 3012, state 
agencies are required to make the information available to the requesting agencies. To 
ensure compliance with these hazardous waste regulations, the Department of Defense 
(DOD) developed the IRP. The current DOD IRP policy is contained in Defense 
Environmental Quality Program Policy Memorandum (DEQPPM) 81-5, dated December 
11, 1981 and implemented by USAF message dated January 21, 1982. DEQPPM 81-5 
reissued and amplified all previous directives and memoranda on the IRP. DOD policy 
is to identify and fully evaluate suspected problems associated with past hazardous 
contamination and to control hazards to health and welfare that resulted from these past 
operations. The IRP is the basis for response actions on USAF installations under the 
provisions of the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) of 1981, commonly known as "Superfund," clarified by Executive Order 
(EO) 12316. CERCLA (as amended and reauthorized in 1986) is the primary legislation 
governing remedial action at past hazardous waste disposal sites. 

Before 1986, minor differences in the definition of program phases and lines of authority 
resulted in some confusion between DOD and state and federal regulatory agencies. 
These difficulties were rectified via passage of the Superfund Amendments and 
Reauthorization Act (SARA, PL-99-499) of 1986. On January 23, 1987, EO 12580 was 
issued. EO 12580 effectively revoked EO 12316 and implemented the changes 
promulgated by SARA. The most important changes affected by SARA included the 
following: 

22792A/89MC114W JR9.1 10~-92/RPT /10 1-2 
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• Section 120 of SARA provides that federal facilities, including those in the 
DOD, are subject to all provisions of CERCLA/SARA concerning site 
assessment, evaluation under the National Contingency Plan (NCP) [40 
Code of Federal Regulations (CFR) 300], listing on the National Priorities 
List (NPL), and removal/remedial actions 

• Section 211 of SARA also provides continuing statutory authority for the 
DOD to conduct its IRP as part of the Defense Environmental 
Restoration Program (DERP). 

• SARA also stipulated that terminology used to describe or otherwise 
identify actions carried out under the IRP shall be substantially the same 
as the terminology of the regulations and guidelines issued by the EPA 
under their Superfund authority. 

As a result of SARA, the operational activities of the IRP are currently defined and 
described as follows: 

Preliminary Assessment (PA). A records search designated to identify and evaluate past 
disposal and spill sites that might pose a potential and actual hazard to public health, 
welfare, or the environment. 

Site Inspection/Remedial Investigation/Feasibility Study. The Site Inspection (SI) 
consists of field activities designed to confirm the presence or absence of contamination 
at the potential sites identified in the P A The RI consists of field activities designed to 
quantify and identify the potential contaminant, the extent of the contaminant plume, 
and the pathways of contaminant migration. The Feasibility Study (FS) consists of the 
review and screening of remedial alternatives and a detailed evaluation of remaining 
alternatives with respect to technical feasibility, cost, public health impacts, 
environmental impacts, and regulatory requirements. 

If applicable, a public health evaluation is performed to analyze the collected data . 
Field tests are required, which may necessitate the installation of monitoring wells or the 
collection and analysis of water, soil and/or sediment samples. Careful documentation 
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and quality control procedures, in accordance with CERCLA and SARA guidelines, 

ensure the validity of data. Hydrogeologic studies are conducted to determine the 

underlying strata, groundwater flow rates, and direction of contaminant migration. The 

findings from these studies result in the selection of one or more of the following 

options: 

• No Further Action 

• Long-Tenn Monitoring 

• Feasibility Study 

• Remedial Design/Remedial Action (RD /RA) 

• Immediate Response Alternatives 

The Hazardous and Solid Waste Amendments of 1984 (HSWA) expanded corrective 

action authorities for permitted RCRA facilities, and required that any permit issued 
under section 3005(c) of RCRA to a treatment, storage, or disposal facility after 

November 8, 1984 address corrective action for releases of hazardous wastes or 
hazardous constituents from any SWMU at the facility. 

While RCRA authorizes a general regulatory program to manage all hazardous wastes 

from "cradle-to-grave" (from generation to ultimate disposal) CERCLA provides 

authority to respond whenever a release or substantial threat of a release that threatens 

human health or the environment occurs. CERCLA is the more comprehensive statute, 

as CERCLA "hazardous substances" encompass RCRA "hazardous wastes" as well as 

other toxic pollutants regulated by the Clean Air Act, Clean Water Act, and the Toxic 

Substances Control Act. Thus, all RCRA "hazardous wastes" may trigger CERCLA 

response actions when released into the environment. 

On the whole, the CERCLA response authority has a broader reach than RCRA's 

corrective action. The RCRA provisions apply only to RCRA-regulated facilities. 

CERCLA, however, can be utilized to require response work by any potentially 

responsible party (PRP) at any place where there is a release or potential release. The 

facility owner or operator implements RCRA corrective action. However, a number of 

different parties can implement a CERCLA remedial action. The Federal government 
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and the PRPs could each do a portion of the investigation/remedial work pursuant to 

a mixed funding settlement agreement. 

The RCRA and Superfund programs use different labels but follow roughly parallel 

procedures in responding to releases (see Table 1-1). In both, the first step after 

discovery of a release is an examination of available data to ascertain whether an 

emergency action is warranted. In both, short-term measures are authorized to abate 

the immediate adverse effects of a release. Once an emergency has been addressed, 

both programs provide for an investigation and formal study of long-term cleanup 

options. When these analyses are completed, both provide for formal selection of a 

remedy. 

One of the major procedural differences between the two programs involves ranking. 

CERCLA requires that site conditions be analyzed according to the Hazard Ranking 

System and that only NPL sites receive any remedial action funding. Currently, no 

comparable requirement exists in the RCRA corrective action procedures. 

Another difference is in the assessment of risks to human health and the environment. 

RCRA action levels, used to trigger a Corrective Measures Study, are based on different 

exposure factors than those are used under CERCLA for duration of exposure. Also, 

the EPA usually conducts the risk assessment under RCRA, while under CERCLA a 

PRP can conduct the risk assessment. 

This investigation of 18 SWMUs at Cannon AFB was performed to comply with Cannon 

AFB's RCRA Part B Permit conditions; however, funding is being provided by the 

USAF IRP. The investigation procedures and subsequent reporting for the evaluation 

of the nature and extent are similar for both RCRA and CERCLA sites. However, this 

investigation was tailored toward the more stringent CERCLA guidance, with the 

exception of the human health risk assessment and environmental evaluation. 

1.3 REPORT ORGANIZATION 

The following subsections of this Introduction briefly present the background information 

for Cannon AFB as related to the remedial investigation of the 18 SWMUs at Cannon 
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AFB. Contained in this discussion is a general description of Cannon AFB including 

historical information and the physical setting of the area. Also contained in this section 

is a brief description of previous investigations conducted on Cannon AFB preceding this 

RI effort. Subsection 1.5 presents the RI field investigation objectives and methods used 

for collecting samples for chemical analysis. Sections 2.0 through 14.0 present the 

specific information at each SWMU being investigated. Included in each of these 

subsections is a description of the SWMU, information on the specific field investigation 

activities at the particular SWMU, and a description of the physical characteristics of the 

SWMU based on the RI results. 

Section 15.0 presents the field investigation activities related to collecting samples at off­

site locations to provide background analytical results for comparison to analytical results 

obtained at the individual SWMUs. Section 16.0 presents a discussion of the Quality 

Assurance/Quality Control procedures performed during the RI for data collection and 

chemical analysis of the samples. Sections 17.0 and 18.0 discuss the contaminant fate 

and transport of chemicals detected as a result of the RI and the results of the baseline 

risk assessment for human health and the ecological assessment. Section 19.0 presents 

applicable or relevant and appropriate requirements (ARARs) for evaluating the nature 

and extent of potential hazardous waste contamination at the SWMUs. Section 20.0 

presents the conclusions and recommendations based on the results of the field 

investigation and baseline risk assessment for each of the 18 SWMUs at Cannon AFB. 

References for additional documents utilized in conducting the RI and preparing this RI 

report are contained in Section 21.0. 

1.4 INSTALLATION BACKGROUND 

1.4.1 Facility Description 

Cannon AFB is located in Curry County, New Mexico, approximately 7 miles west of the 

City of Clovis. The base is situated on approximately 4,320 acres of land located south 

of the intersection of U.S Highway 84/60 and New Mexico Highway 277. The vicinity 

map of Cannon AFB is shown on Figure 1-1, and a SWMU location map of Cannon 

AFB is shown on Figure 1-2. Base facilities include the airfield area with operation, 

maintenance, and support facilities located primarily northwest of the airfield area. Base 

22792A/89MC114W /R9.1 lO..OS-92/RPf /10 1-6 
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housing is located in the northwest quarter of the base and north of the base, west of 

New Mexico Highway 277. Additional ancillary base support facilities such as the 

wastewater lagoons, fire department training area, and munitions storage are located 

south and east of the airfield. 

Off-base facilities include the Melrose Bombing Range and the Conchas Lake 

Recreation Annex. The Melrose Bombing Range is located approximately 25 miles west 

of Cannon AFB and occupies an area of approximately 77,190 acres (USAF 1990). 

Conchas Lake Recreation Area is located approximately 80 miles northwest of Cannon 

AFB and occupies approximately 27 acres of land (CH2M Hill 1983). 

1.4.2 Facility History 

The following information was obtained from the Installation Restoration Program 

Records Search document prepared by CH2M Hill for the USAF (CH2M Hill1983) and 

the Cannon AFB Area Joint Military Telephone Directory (American Publishers 1991). 

Cannon AFB dates back to 1929, when Portair Field was established on the site. Portair 

field was a civilian passenger terminal for early commercial transcontinental flights. 

Portair Airfield was renamed Clovis Municipal Airport in the 1930's. In 1942, the Army 

Corps took control of the civilian airfield, and it became known as the Clovis Army Air 

Base. The first military unit arrived in June 1942, and base construction began in 

August of that same year. In early 1945, the base was renamed Clovis Army Air Field. 

Flying, bombing, and gunnery classes continued through the end of World War II. By 

mid-1946, however, the airfield was placed on a reduced operational status and flying 

activities decreased. The installation was deactivated in May 1947. The types of aircraft 

stationed at Cannon AFB from 1942 to 1947 included B-17, B-24, and B-29 heavy 

bombers. 

The base was reassigned to the Tactical Air Command in July 1951. The first unit, the 

140th Fighter-Bomber Wing, arrived in October of that year. It was comprised of Air 

National Guard units from Colorado, Utah, and Wyoming. The 140th flew the P-51 

"Mustang" conventional fighter. The airfield was formally reactivated in November 1951 

as Clovis Air Force Base. The 140th returned to Air National Guard control at the end 

22792Af89MC114W /R9.1 10-08-92/RPf /10 1-7 
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of 1952. In January 1953, the 50th Fighter-Bombing Wing was activated and began 

flying the F-86 "Sabre" jet fighter. The 50th was transferred overseas in August 1953. 

In November 1953, the 388th Fighter-Bomber Wing, which also flew F-86s, was 

activated. The 388th was sent overseas in November 1954 and was relieved at the base 

by the 312th Fighter-Bomber Group. In December 1954, the 474th Fighter-Bomber 

Group was transferred to Cannon AFB, and the base became a major training 

installation for "Sabre" pilots. 

In June 1957, the base became a permanent installation and was renamed Cannon Air 

Force Base in honor of the late General John K Cannon, a former commander of the 

Tactical Air Command. In October 1957, the 312th and 474th Fighter-Bomber Groups 

were redesignated tactical fighter wings, and the 832nd Air Division was activated to 

oversee their activities. The first F-100 "Super Sabre" arrived at Cannon AFB in late 

1957 and became the principal base aircraft until 1969. In 1959, the 312th Tactical 

Fighter Wing (TFW) was deactivated and replaced at Cannon AFB by the 27th TFW. 

In December 1965, the base's mission changed to that of a replacement training unit, 

and the 27th TFW became the largest such unit in the Tactical Air Command. The F-

100 training ended in June 1969 and was replaced with F-11l's the following month. 

The 832nd Air Division was deactivated in July 1975, leaving the 27th TFW the principal 

Air Force unit at Cannon AFB. In early 1981, the 27th TFW was designated a Rapid 

Deployment Joint Task Force member. 

The primary mission of Cannon AFB has remained relatively unchanged since 1965, i.e., 

to develop and maintain a F-111 tactical fighter wing capable of day, night, and all­

weather combat operations and to provide replacement training of combat aircrews for 

tactical organizations worldwide. Aircraft stationed at Cannon AFB since 1965 include 

the F-100 "Super Sabre" fighter jet (1957-1969), the F-111A (1969), the F-111E (1969-

1971) and the F-111D (1971-present). 

There are approximately 70 F-111D aircraft assigned to Cannon AFB. Cannon AFB's 

4,000 member work force includes 3,500 military and 500 civil service personnel. 

22792A/89MC114W /R9.1 10-08-92/RPr /10 1-8 
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Cannon AFB is situated in the Southern High Plains Physiographic Province in the llano 

Estacada subprovince (Figure 1-3) (Hawley et al. 1976). The Llano Estacada is a nearly 

flat plain sloping gently (10 to 15 feet per mile) to the east and southeast. Elevations 

in the eastern New Mexico portion of the Llano Estacada exceed 4,000 feet above mean 

sea level (msl). In the vicinity of Cannon AFB, elevations range from 4,250 feet to 

4,350 feet above msl. 

The most prominent geomorphic features in the vicinity of Cannon AFB are blowouts 

and broad, widely spaced valleys. Less common landforms are relict sand dunes located 

along the northern side of the Portales Valley south of the base. Relict dunes are not 

found on or near Cannon AFB. 

Blowouts are broad shallow depressions which form as the result of soil erosion by wind. 

Blowouts commonly collect surface runoff from small to moderate sized drainage areas. 

During periods of rainfall, runoff collects in blowouts to form ephemeral playa lakes . 

Playas have no external surface drainage. Water is lost by infiltration to the soil and 

evaporation; without recharge, playa lakes persist for only a few days or weeks. Three 

playas are located within the base, and several more are found to the north and east of 

the base. 

Stream valleys tend to be fairly broad and widely spaced. Streams are ephemeral and 

drainages are poorly developed. No streams exist on or near Cannon AFB. Running 

Water Draw and Frio Draw, located about 10 and 20 miles, respectively, north of 

Cannon AFB, are the nearest streams (USGS 1985). These are second-order streams. 

Both streams are very straight, flow southeast, and have rectilinear drainage patterns 

with short laterals. 
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The climate of east-central New Mexico is classified as tropical semi-arid, with summer 

temperature and precipitation maxima. Average monthly temperatures range from a 

January low of 39°F to a July high of 78°F. Extreme daily temperatures range from 

-11 op to 106°F. Average monthly precipitation ranges from 0.4 inches in winter to 

2.7 inches in July. The maximum recorded 24-hour rainfall is 4.7 inches, which occurred 

in August, 1985 (Hale 1992). Rainfall occurs eight or more days per month during the 

summer precipitation maximum. Mean annual precipitation is approximately 15 inches. 

The mean annual lake evaporation is 69 inches/yr. Prevailing winds are from the west 

at an average of 8 mph (USAF 1990). 

The atmosphere around the area of Cannon AFB is generally well mixed. The seasonal 

and annual average mixing heights can vary from 400 meters in the morning to 4,000 

meters in the afternoon. The afternoon mixing heights are typically greater during the 

spring and fall seasons. The morning mixing heights are usually low, due to nighttime 

heat loss from the ground, producing surface-based temperature inversions. Mter 

sunrise, these inversions break up, and solar heating of the earth's surface causes vertical 

mixing in the atmospheres (USAF 1990). 

Dust is frequently entrained into the atmosphere in this region of the country because 

of gusty winds and the semiarid climate. The Texas Panhandle-eastern New Mexico area 

is considered the area in the United States having the most frequent and highest levels 

of windblown dust. Occasionally, this windblown dust is of sufficient quantity to restrict 

visibility. Most of the seasonal dust storms occur in March and April, when the wind 

speeds are typically high. 

1.4.3.3 Surface Water Hydrolot:Y 

Cannon AFB is located in the Southern High Plains region. This region is typified by 

smooth and gently sloping, undulating surface topography on which scattered, normally 

dry, flat-bottomed depressions are the dominant relief feature. The dominant surface 

features in the vicinity of Cannon AFB are small temporary lake basins known as playas. 

A playa located near the southwest comer of Cannon AFB collects the majority of the 
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stormwater runoff from the Base. Two wastewater lagoons are located on base. These 

lagoons have a combined surface area of 32 acres and are operated in series. The 

treated wastewater effluent from the lagoons is channeled into an adjoining playa lake. 

The effluent to the playa lake is disposed by a combination of evaporation, infiltration 

and use by a local farmer for irrigation purposes. The wastewater treatment system 

reportedly does not need a National Pollutant Discharge Elimination System (NPDES) 

permit since the requirement for a NPDES permit was waived in 1975. Cannon AFB 

has no permanent surface water features other than the wastewater lagoons and 

associated playa lake (USAF 1990). 

Regional drainage in Curry County is predominantly to the southeast and east. Stream 

drainage is poorly developed because of the low annual rainfall and the minimal relief. 

The drainage patterns consist of long shallow valleys (known locally as draws) that 

extend almost from the western edge of the Southern High Plains to the eastern 

boundary of the plateau. The valleys or draws eventually drain into one of three major 

river valley: the Red, the Brazos, or the Colorado River Valleys. Although the draws 

extend to the river valleys as drainage systems, they seldom contribute actual flow to the 

rivers except during periods of unusually high rainfall. The bulk of the precipitation is 

lost to evapotranspiration and infiltration. The playa lakes serve as low-point collection 

areas for surface runoff in areas not drained by the draws. The playa lakes have no 

surface outlet, and any water they collect is eventually lost to evaporation and infiltration 

(USAF 1990) . 

1.4.3.4 Soils 

Soils in the vicinity of Cannon AFB are classified as SM to SC under the Unified 

Classification Systems, and as aridisols (calciorthids) under the United States 

Department of Agriculture- Soil Conservation Service (USDA-SCS) Comprehensive Soil 

Classification System. The following summary is based on the Curry County Soil Survey 

(USDA 1958). Figure 1-4 depicts the various soil types mapped at Cannon AFB. Soil 

characteristics are briefly described in the following paragraphs. 
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The most common soil type on the base is the Amarillo fine sandy loam, 0 to 2 percent 

slope phase (map symbol Ab). This soil consists of a thin sandy A horizon, well defined 

clayey B1_3 horizons, with a calcic B3 horizon at depths below 40 inches. The calcic B3 

horizon lies on a calcic C horizon, or on caliche. The color of the surface soil is brown 

(7.5 YR 5/5, dry) and subsurface soils are reddish-brown (5 YR 4/4, dry) to yellowish­

red (15 YR 5/6, dry). The calcic C horizon underlying the Amarillo Fine Sandy loam 

is white in color. The Amarillo fine sandy loam soil type is present on all relatively flat 

surfaces at the base but is also found on slopes associated with playas (map symbol Ac). 

A small area of Amarillo loamy fine sandy 0 to 2 percent slope phase (map symbol Ag) 

is mapped in the southeast comer of the base. 

Clovis fine sandy loams, 0-2 percent slope phase (map symbol Cb) and 2-5 percent slope 

phase (map symbol Cc), are similar to Amarillo fine sandy loams. Clovis soils are 

reddish-brown on the surface and in the subsurface, with a white Calcic C horizon. In 

the Clovis soils, the depth to the calcic C horizon ranges from 28 to 56 inches. The 

depth to caliche exceeds 56 inches. Clovis and Amarillo fine sandy loams occur in close 

association. 

In a few limited areas, particularly along the steeper slopes around playas, Mausker fine 

sandy loam, 0 to 2 percent slope phase (map symbol Ma), and 2 to 5 percent phase (map 

symbol Mb) are found. Mausker fine sandy loams have no B horizons and are very 

calcareous. Mausker fine sandy loam soils are brown (10 YR 5/3, dry) to light brown 

(7.15 YR 6/4, dry) at the surface with a pink to reddish-yellow (7.5 YR 7/5, dry) calcic 

C horizon. Associated with the Mansker fine sandy loam soils around the base Playa 

Lake are Potter fine sandy loam soils, 0 to 5 percent slope phase (map symbol Pa). This 

soil typically has a thin A horizon, grayish brown (10 YR 5/2, dry) in color, with noB 

horizon; similar to Mansker soils. Potter soils are shallow and strongly calcareous, and 

overlie hard consolidated caliche. The calcic C horizon is within 2 feet of the surface. 

The A and B horizons of Amarillo and Clovis fine sandy loams are rapidly to moderately 

permeable. Mausker fine sandy loam A and Ac horizons are rapidly permeable. 

Permeabilities in calcic B and C horizons are moderate (USDA 1958). 
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The near-surface stratigraphic units of interest at Cannon AFB are the Late Miocene­

Late Pliocene age Ogallala Formation and the Early Triassic Dockum Group as shown 

in Figures 1-5 and 1-6 . 

The Dockum Group consists of three formations. The stratigraphically lowest unit is the 

Santa Rosa Sandstone. Overlying the Santa Rosa Sandstone are the Chinle and 

Redonda Formations. The Chinle and Redonda Formations are composed mainly of red 

shales with lesser interbedded sands and are known locally as "redbeds." The top of the 

Dockum Group is marked by an erosional unconformity having relief of up to several 

hundred feet (Frye and Leonard 1972). 

Overlying the Dockum Group redbeds is the Ogallala Formation. The Ogallala 

Formation extends from eastern New Mexico and Colorado into Texas, Oklahoma, 

Kansas, Nebraska, and South Dakota. Drillers' logs from Cannon AFB indicate that the 

Ogallala Formation varies from 360 feet to 415 feet in thickness. The incised upper 

surface of Triassic redbeds strongly influences Ogallala thickness. Stream valleys in the 

post-Triassic unconformity are deep and trend dominantly east-west. Ogallala thickness 

may therefore vary significantly over short north-south distances. 

The Ogallala is erosionally truncated to the south along the abandoned Portales Valley, 

to the west along the Pecos River Valley, and to the north in a series of ephemeral 

stream valleys. The Ogallala Formation extends more than 125 miles to the east before 

terminating as an escarpment in Briscoe County, Texas. Springs and seeps are common 

along the erosional margins of the Ogallala. 

The Ogallala dips gently and monoclinally to the southeast in the vicinity of Cannon 

AFB. Frye and Leonard (1972) suggest that some Quaternary warping may have 

occurred; however, most of the structures are well to the northwest and southwest of 

Cannon AFB. No faults or buried structural lineaments are known in the vicinity of 

CannonAFB. 
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The Ogallala Formation is composed of unconsolidated poorly sorted gravel, sand, silts, 

and clays. The base of the Ogallala is generally marked by a gravel, cobble, and boulder 

deposit. This basal member contains sediments derived from igneous and sedimentary 

rocks transported from the mountains to the west. The Ogallala Formation was laid 

down by stream and overbank deposits formed within coalescing alluvial fans. These 

fans form a broad pediment along the eastern flank of the Rocky Mountains. As is 

typical of alluvial deposits, Ogallala internal stratigraphy varies vertically and horizontally 

over short distances. 

Except where strongly cemented by calcium carbonate (caliche), the sediments of the 

Ogallala are loose and friable. Autogenic and allogenic clays are found as a trace to 

abundant matrix mineral (Frye, et.al. 1974). Frye, et.al (1974) distinguished five zones 

within the Ogallala of east central New Mexico on the basis of clay minerals. Smectites 

(montmorillonites) and attapulgite (with sepeotite) are the dominant clays throughout 

the Ogallala. Illite is a lesser, but persistent clay, as is kaolinite. Smectite is a swelling 

clay, causing deep cracks to form in dry surface soils. Smectite in particular and, to a 

lesser extent, attapulgite and illite, are clays with moderate to high cation exchange 

capacities (CEC). The formation as a whole should, therefore, have a relatively high 

CEC, which should inhibit the migration of charged contaminants, especially ionic forms 

of metals. 

Caliche is a major feature of the Ogallala Formation, occurring as nearly continuous to 

discontinuous layers throughout. Caliche is hard, white to pale tan on fresh surfaces, 

weathering to gray, and has a chalky appearance. Caliche forms as calcium carbonate, 

leached from overlying sediments, and precipitates in the pore space of the host 

sediments. Precipitation is caused by the evaporation of downward percolating water. 

The caliche may thus mark the position of ancient vadose zones. Frye, et.al. (1974) gives 

radiocarbon dates for the upper "climax" caliche range from -27,000 yrs. Before Present 

(B.P.) to -42,000 yrs. B.P. 

Caliche is relatively soluble in acidic water (pH< 7) or in waters containing dissolved 

C02• The top surface of the upper "climax" caliche in fresh outcrop shows solution 

etching. 
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The Ogallala has numerous continuous to discontinuous caliche layers throughout its 

thickness. The uppermost caliche, termed the "climax" caliche, is pisolitic (Frye and 

Leonard 1972). The pisolites are thought to have formed as the caliche was repeatedly 

chemically-weathered and brecciated during Pleistocene pluvials and later recemented 

during drier intervals. This upper caliche outcrops around playas and the bounding 

escarpments of the Ogallala, and is locally termed "caprock." The "climax" caliche is 

typically 3 to 5 feet thick. Caliches which occur lower in the Ogallala are platy and 

harder. Caliche is commonly thin or absent below playas. 

1.4.3.6 Hydro&eolou 

The lower portion of the Ogallala Formation is the primary regional aquifer in the site 

vicinity for both potable and irrigation water. No deeper aquifers are utilized in the 

vicinity of Cannon AFB. The Ogallala aquifer is part of the High Plains Aquifer which 

extends continuously from Wyoming and South Dakota into New Mexico and Texas. In 

east central New Mexico, the Ogallala aquifer rests on Dockum Group redbeds, which 

serve as the basal confining layer. The Ogallala is a water table, or unconfined, aquifer. 

The Ogallala aquifer has a southeasterly regional gradient of about 10 to 15 feet/mile 

(Weeks and Gutentag 1981). Well yields vary from less than one gallon per minute 

(gpm) in thin silts and sands, and up to 1600 gpm in thick sands and gravels. Water 

quality is generally good, with dissolved solids ranging from 250 to 500 mg/1 (Gutentag 

et al. 1984) and fluorides ranging from 2.2 to 2.7 mg/1 (William Matotan and Associates, 

Inc. 1985). 

The dominant uses of groundwater in the Cannon AFB area are for potable and 

irrigation water. Numerous wells are found in the Cannon AFB area, most provide 

irrigation water only (Figure 1-7). 

At Cannon AFB, the Ogallala aquifer has an average saturated thickness of 120 feet 

based on mid-1960s data. Saturated thickness ranges from 93 to 143 feet, and is 

influenced by the configuration of the erosional unconformity surface marking the top 

of the Dockum Group. The local groundwater gradient is southeasterly at 7 to 

15 feet/mile (USAF 1990). Figure 1-8 shows water table elevation contours for 1984. 

Flow within the saturated zone may be influenced by the configuration of the top of the 
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Dockum Group. Yields in tests of Cannon AFB water wells have ranged from 205 gpm 

to 1150 gpm. Specific capacities range from 11.4 gpm/foot to 27.9 gpm/foot (Lee Wan 

and Associates 1990). 

Very rough estimates of hydraulic conductivity were made from aquifer pumping tests 

in water wells 5 and 9 (Figure 1-7) using the Theis equation. The data used in these 

calculations were obtained to evaluate pump rates, efficiency, and well yield, and were 

not intended for use in calculating aquifer properties. The results of these calculations 

should, therefore, be considered as rough approximations. 

Hydraulic conductivity values for water wells 5 and 9 were found to be approximately 

2.0 x 10"3 em/sec. Calculations for water well 8 result in a hydraulic conductivity of 

2.0 x 10·2 em/sec. These estimates appear to be low when compared to published 

hydraulic conductivity data for sands and gravels (Freeze and Cherry 1979). As reported 

in Kearney (1987) a groundwater flow velocity of about 150 feet/yr has been estimated 

for the Ogallala. This is equivalent to a hydraulic conductivity of approximately 

1.0 x 10·1 em/sec. 

The presence of interstitial clays may account for both the variability and low values of 

hydraulic conductivities. Boring logs from Cannon AFB IRP projects and published 

reports indicated that interstitial and interstratified clays are abundant in the Ogallala 

Formation. 

Recharge to the Ogallala is primarily through infiltration of precipitation. Kearney 

(1987) indicates that the recharge rate may be as much as 1.0 inch/yr. Due to the high 

evapotranspiration rate and low precipitation, recharge occurs only during heavy rainfall 

events in which the infiltration capacity of the soil is exceeded and runoff occurs, or 

during cool months when precipitation exceeds evapotranspiration. Excess runoff flows 

to playas, and the presence of water in playas allows deep percolation to the aquifer. 

The occurrence of this process is evidenced by the presence of clay deposits in, and the 

lack of caliche directly below, playas. Caliche is soluble in rainwater and is leached over 

time to form percolation pathways. 
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Discharge from the Ogallala Aquifer occurs through well pumping and springs along the 

eroded margins. Spring discharge is not known to occur on or near Cannon AFB. 

Domestic and irrigation water wells are common on and around the base, however. The 

rate of discharge exceeds local recharge. Water levels in the Ogallala have declined 

steadily from the 1930s to the present. From the 1930s to 1980, a decline of 50 to 

100 feet has been observed in the area around Clovis, New Mexico. Luckey, et.al. 

(1981) states "the largest area of water level decline exceeding 100 feet occurs south of 

the Canadian River extending from Curry County, New Mexico to Crosby County, 

Texas." 

The Ogallala will continue to be used as the primary source of potable and irrigation 

water for eastern New Mexico. The New Mexico State Engineer designated Curry 

County as a Water Basin in 1989. This designation allows for regulation of water rights, 

usage, and well drilling. 

1.4.3.7 Land Use and Demo2fapby 

This section will give a broad overview of site-wide land use and demographics, including 

the general area surrounding Cannon AFB. A more specific description of the 

demographics and land use occurring at each SWMU is given in later sections of this RI 

report. 

Cannon AFB is located in southern Curry County, approximately seven miles west of the 

City of Clovis, NM, which is the county seat. 1990 Bureau of Census data reports the 

population of Curry County and the City of Clovis was 42,207 and 30,954 respectively. 

In 1990, Cannon AFB had a resident population of approximately 3,800, including 

military personnel and their dependents (USAF 1991). 

The population in the region related to Cannon AFB will increase slightly in 1991 as 

additional personnel are assigned to the base. Employment at the base will increase by 

155 positions (102 military and 53 civilian) because of the transfer to F-111 aircraft 

(USAF 1991). Population in the region will increase by an estimated 373 persons. Since 

on-base family housing is typically fully occupied, it is assumed that all of these 

additional households will reside in local communities. 
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Currently, 1,841 housing units are controlled by Cannon AFB. Unaccompanied enlisted 

personnel reside in 830 dormitory units on-base. Military families live in 1,011 units, 250 
of which are located off-base. Typically, military family housing (MFH) is maintained 

at 95 percent occupancy, while 5 percent are undergoing repairs and renovations . 
Construction of additional military housing units is underway. Two hundred new 
dormitory units were recently completed and an additional 100 are in the design stage; 
350 MFH units are currently under construction off-base under a military/ civilian 
partnership (as per section 801 of PL 98-115). An additional144 to 200 MFH units are 
currently being considered under the Military Construction Program (MCP) for FY 93. 

If approved, they would probably be available to military families by FY 93/3 (USAF 
1991). 

Major industries by employment in Curry County include the retail trade, government, 
and services. Cannon AFB is the largest single employer within the county. Base­
related employment totalled approximately 4,900 positions, which included approximately 
4,000 uniformed military, 460 appropriated fund civilians, and approximately 400 other 
base civilians (USAF 1991). 

Medical services are provided for Cannon AFB personnel and their dependents by two 

general hospitals in the surrounding communities and by the base hospital. Education 

of student dependents is provided by the Clovis Municipal School District. A total of 

1, 735 dependents of Cannon AFB personnel enrolled in Clovis schools during the 1989-

1990 school year (USAF 1990) . 

Land use within Curry County is primarily agricultural. The county has a total land area 

of 897,000 acres with 837,200 acres designated as farmland; 133,700 acres of this are 

considered prime farmland (USAF 1990). Lands surrounding Cannon AFB are classified 

as irrigated farmland of statewide importance. Principal crops include corn, grain, 
sorghum, wheat, barley, oats, alfalfa, cotton and various vegetables. Cattle ranching 

occurs throughout the county. 

The City of Clovis is the commercial center for eastern New Mexico and western Texas 

and is one of the primary growth centers in a seventeen-county area. The Clovis 
planning area boundary extends for a five-mile area around the city. Currently, no land 
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use or zoning controls restrict the type and amount of construction in the proximity of 
CannonAFB. 

Within Cannon AFB there are several land uses occurring, including residential, 
commercial (businesses, offices, commissary, etc.), industrial (facilities associated with 
base operations), recreational and vacant land. The U.S. Air Force has also designated 
Compatible Use Zones (CUZs) around Cannon AFB. The CUZs provide 
recommendations for compatible uses in areas subject to noise and accident hazards. 
The local communities or county governments are responsible for adopting appropriate 
land use controls to prevent incompatible development. The county has not passed 
zoning ordinances controlling development around Cannon AFB. Incompatible land use 
(in regard to the Air Force's CUZs) has occurred to the northeast of the base, and 
includes both commercial and residential development. 

1.4.3.8 Ecoloa:y 

Information contained in this section was compiled from maps, photographs, and 
literature provided by private, state and federal agencies, and field observations. 
Additional information was obtained through personal communications with officials 
from the New Mexico Department of Game and Fish, the U.S. Fish and Wildlife Service, 
and the New Mexico Natural Heritage Program. 

The biotic communities present in the vicinity of Cannon AFB are typical of the High 
Plains grassland in which it is located. Much of the natural communities are altered, but 
were formerly open, grass dominated landscapes in which grass formed a nearly 
continuous, uninterrupted cover. Natural succession led to climax grass-forb associations, 
however, improper grazing and fire suppression has often interrupted the succession 
cycle. Grass-forb climax associations have often been replaced by disclimax associations 
of shrubs (Brown 1982). 

These open and exposed plains are subject to high solar radiation and long windy 
periods. Precipitation is the major factor affecting vegetative development. Common 
grass species include blue grama (Bouteloua gracilis), hairy grama (Bouteloua hirsuta ), 

black grama (Bouteloua eriopoda ), buffalo grass (Buchloe dactyloides ), gall eta (Hilaria 
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jamesii), sideoats grama (Boutelova cwtipendula ), little bluestem (Schizachyrium 

scoparium ), sand dropseed (Sporobolus cryptandrus ), western wheatgrass (Agropyron 
smithii), and red three-awns (Aristida longiseta ). Forbs include asters (Aster spp. ), kochia 
(Kochia scoparia ), and thistles ( Cirsium spp. ). Principal Shrubs include sand sagebrush 
(Artemisia filifolia ), soapweed yucca (Yucca elata ), and broom snakeweed ( Gutie"ezia 
saprothrae ). Several species of trees are found on Cannon AFB, including chinese elm 
(Ulmus pamila), russian olive (Elaeagnus angustifolia) and the plains cottonwood 
(Populus sargentii) (USDA 1958, NMSU 1978, CH2M Hill 1983, Brown 1982, USAF 
1990). Agricultural crops grown in the vicinity of Cannon AFB include wheat, sorghum 
and alfalfa. 

Grasslands on the High Plains surrounding Cannon AFB support a variety of wildlife, 
including passerine birds, raptors, waterfowl and shorebirds, and herbivorous mammals. 
Common passerine species include horned larks (Eremophila alpestris ), meadowlarks 
(Stumella spp. ), and various sparrows. Common raptors include marsh hawk (Circus 
cyaneus), red-tailed hawks (Buteo jamaicensis), burrowing owls (Spectyto canicularia) and 
sharp-skinned hawks (Accipiter striatus) (CH2M Hi111983, NMDG&F 1985). Shorebirds, 
and waterbirds and migratory waterfowl in general utilize the rivers, playa lakes (playas), 
and reservoirs of the region. 

Playas in eastern New Mexico are important resting, feeding and grouping areas for 
waterfowl, shorebirds, raptors, songbirds, upland game birds, and many other species of 
wildlife. There are two playa lakes on Cannon AFB. One of them is located near the 
intersection of the primary and NW -SE runways and is used as a stormwater retention 
pond, collecting most of the base runoff. The other playa, known as Playa Lake, receives 
treated effluent from the base sewage treatment lagoons. Because of this consistent 
inflow, the Playa Lake has water in it year-round and is used by hundreds of wintering 
waterfowl, as well as many endemic mammals, amphibians, and reptiles. The Playa Lake 
is located in a relatively isolated area of the base and is surrounded by a substantial area 
of vegetated, vacant land, increasing its attractiveness for wildlife. The sewage lagoons 
themselves provide resting areas for waterfowl. 

Waterfowl common to the area include pintails (Anas acuta), wigeons (Anas americana), 

mallards (Anas platyrhynchos ), gadwalls (Anas strepera ), and shovelers (Anas clypeata ). 
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Shorebirds and wading birds such as phalaropes, sandpipers, godwits, and herons are also 

found in the area (Robertson 1992). 

Two National Wildlife Refuges (NWRs) are located within 30 miles of Cannon AFB. 

The Grulla and Muleshoe NWRs can provide high-quality habitat for many species of 

migratory ducks, geese and cranes. The most common large mammals in the vicinity of 

Cannon AFB include pronghorn and coyotes. Both mule and whitetail deer can be 

found in the area. Small mammals in the area include the black-tailed prairie dog 

(Cynomys ludovicianus), black-tailed jackrabbits (Lopus califomicus), desert cottontails 

(Syluilagus audobomii) and several species of rodents. A more complete list of bird and 

mammal species occurring in the vicinity of Cannon AFB is found in Tables 1-2 through 

1-4. 

There are no known federal threatened or endangered plant or animal species occurring 

on Cannon AFB (CH2M Hill 1983, USFWS 1987, and USAF 1990). The swift fox 

(Vulpes velox), long-billed curlew (Numenius americanus), western snowy plover 

(Charadrius alexandrinus nivosis), ferruginous hawk (Bueto regalis), and Texas homed 

lizard (Phrynosoma comutum ), all Category 2 candidate species, may be found in Curry 

County. Category 2 candidate species are those for which the U.S. Fish and Wildlife 

Service has information indicating that proposing to list is possibly appropriate, but for 

which substantial data on biological vulnerability or threats are not currently known to 

support the immediate preparation of such rules (USFWS 1992). 

Federally listed threatened or endangered species occurring within a 50 mile radius of 

Cannon AFB include the bald eagle (Haliaeetus leucocephalus) and the peregrine falcon 

(Falco peregrinus). Bald eagles have been observed in flight over the Melrose Bombing 

range, approximately 25 miles west of Cannon AFB, but no suitable nesting or roosting 

sites are found on the base or the immediate surrounding area. The black-footed ferret 

(Mustela nigripes) is a federal endangered species listed as occurring in the area, but is 

probably extinct in this former range . 

The only state-endangered species known to occur in Curry County is the Bairds sparrow 

(Ammodramus bairdii). The Mississippi kite (Ictinia mississippiensis) is no longer 

considered endangered in New Mexico and has been delisted (NMDG&F 1992). The 
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Bairds sparrow (Ammodramus bairdii} occurs mainly during autumn migration in the 

eastern plains and southern lowlands. Migrants appear as early as the first week of 

August and move further south by November (USAF 1990). The tall-plains spurge 

(Euphorbia strictor) is a state sensitive plant species which is potentially found in sandy 

areas and sandy roadsides in the area (NMNHP 1992). 

1.4.4 Previous Investigations 

Prior to this RI at Cannon AFB, past investigations had been performed for the majority 

of the SWMUs currently being investigated. These previous investigations were 

conducted under both the USAF IRP program and in relation to Cannon AFB's RCRA 

permit. The following is a brief description of the previous investigations which have 

been conducted at Cannon AFB. Additional information on previous investigations at 

the specific SWMUs investigated by this RI is contained in Sections 2.0 through 14.0 of 

this RI report. 

In 1982-1983, CH2M Hill conducted a records search in support of the USAF IRP 

program for Cannon AFB. The records search was conducted as Phase I of the IRP for 

Cannon AFB. This project included a detailed review of pertinent installation records, 

contact with government agencies, and a site visit. The purpose of this project was to 

identify and fully evaluate suspected problems associated with past hazardous material 

disposal sites, control the migration of hazardous contamination from such sites, and 

control hazards to health and welfare that may have resulted from these past operations. 

Results of this records search identified several sites on Cannon AFB which warranted 

further investigation (CH2M Hill 1983}. 

Based on the Records Search, Radian Corporation conducted a hydrogeological 

investigation of 16 sites on Cannon AFB to determine if environmental contamination 

resulted from past waste disposal and materials handling operations. This investigation 

was part of IRP Phase II of the IRP for Cannon AFB. The sites investigated during this 

1984-1985 program included several landfills, fire training areas, fuel handling and spill 

areas. Results of this investigation documented the presence of oil and grease in the 

upper soil zone at several sites. Metals analyses indicated that metals were generally at 
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background levels except for barium and selenium at several sites (Radian 1986). No 

groundwater contamination was found as a result of this investigation. 

As a result of the investigation performed by Radian in 1984-1985, a follow up 

investigation was performed by Radian at the AGE Drainage Ditch - Site 15, 
(SWMU 34/IRP No. SD-11) (Figure 1-2). This investigation was conducted to 

determine whether toxic soils existed and if so, to assist Cannon AFB personnel in 

disposing the soils in a proper manner in compliance with applicable hazardous waste 

regulations. Results of this investigation indicated that the AGE Drainage Ditch 

contained visibly discolored but nonhazardous soils (as defined by 40 CFR 261, 

Subpart D) (Radian 1987). Recommendations for site restoration were provided to the 

USACE, Omaha District and Cannon AFB as a result of this investigation. 

In 1987, A.T. Kearney, Inc. performed a Preliminary Review and Visual Site Inspection 

of Cannon AFB for the USEP A Region VI to identify and evaluate solid waste 

management units and other areas of concern. During that investigation, the potential 

for releases of hazardous wastes or constituents to the environment was assessed, and 

where appropriate, the need for further action was identified. That investigation 

identified 128 SWMUs and 51 other areas of concern (Kearney 1987). 

Walk, Haydel & Associates conducted a remedial investigation at four sites 

(Underground Storage Tank Runoff Area at Fire Department Training Area No. 4, 

Engine Test Cell Overflow Pit and Leach Field, South Stormwater Collection Point, and 

Northeast Stormwater Collection Point) at Cannon AFB in 1987. The sites investigated 

during that investigation were selected for additional investigation based on the results 

of IRP Phase I and Phase IT investigations. Results of that investigation suggested that 

no adverse impact to public health or the environment is expected based on conditions 

at each of the four sites (Walk, Haydel & Associates 1990). 

In 1988, an Environmental Assessment and Remedial Action Plan was prepared for the 

Old Entomology Rinse Area- Site 17 (SWMU 78/IRP No. SD-17) (Figure 1-2) by Walk, 

Haydel & Associates. Their investigation was prompted by findings during the 

hydrogeologic investigation conducted previously by Radian Corporation. Results of that 

Environmental Assessment suggested that the site does not pose a significant impact to 
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the environment and that no remedial action should be required at the Old Entomology 
Rinse Area (Walk, Haydel & Associates 1988). 

1.5 FIELD INVESTIGATION OBJECI'IVES AND METHODS 

1.5.1 Field Investigation Objectives 

The approach for investigating the 18 SWMUs at Cannon AFB was to review the results 
of past IRP investigations, identify data needs, and then formulate a sampling plan to 
collect the necessary data for each SWMU. In general, the SWMU-specific sampling 
programs were designed to: 

• Supplement previous investigations 

• Sample all potentially affected media specific to each SWMU 

• 

• 

• 

Collect samples in a safe, efficient, and quality-controlled manner 

Make data collection activities comparable to, and compatible with, 
previous site data collection activities 

Collect enough acceptable data (i.e., perform the necessary analyses on a 
sufficient number of samples collected at appropriate locations and/ or 
intervals) to: 

evaluate the nature and extent of the contamination, if present 
support the selection of remedial alternatives and remedial design, 
if necessary 

identify properties that control contaminant migration 
perform a baseline risk assessment to determine if the area poses 
a risk to human health or the environment according to USEP A 
policy 

22792A/89MC114W /R9.1 10-08-92/RPT /10 1-24 



:ii 

------
""" ---------------------
·------
-

Woodward-Clyde 
Consultants 

The rationale for sampling locations, number of samples and analytical parameters was 
presented in the Field Sampling Plan (FSP), Remedial Investigation, Cannon AFB 
(WCC 1991c). The FSP was a compilation of the procedures and protocols for 
conducting the field investigation at Cannon AFB. 

Sample locations, frequencies, and analyses were selected for the following purposes: 

• Fill in data gaps and/ or reconfirm the results from previous investigations 
• Evaluate the presence of hazardous waste constituents 
• Further characterize the nature and extent of hazardous waste constituents 

If contamination was detected or suspected in soil samples collected at the targeted 
bottom of any soil boring, additional soil sampling was conducted below this depth in 
either the same boring, or in a boring drilled adjacent (approximately 2 to 5 feet away) 
to the original boring. Additional soil samples collected were analyzed for the same 
chemical parameters as the original boring. 

1.5.2 Field Investigation Methods 

This section provides a discussion of the investigation methods (i.e. sampling equipment 
and procedures, sample designation, and sample handling, documentation, and analysis) 
used during field activities conducted at Cannon AFB from October 8 through December 
20, 1991. The activities at Cannon, as outlined in the Field Sampling Plan (FSP), 
consisted of drilling 79 soil borings, collecting 41 surface soil, 144 subsurface soil, 8 

sludge, 3 surface water, and 10 groundwater samples for chemical analysis, collecting 10 
surface soil and 88 subsurface soil samples for geotechnical gradation analysis, and 

performing 443 geotechnical standard penetration tests (SPT). In addition to this 
original scope of work, 3 soil borings were drilled deeper than the original target depth 
and 3 additional soil borings were drilled to further characterize the vertical extent of 
possible contamination. A total of 17 additional subsurface soil samples were collected 
for chemical analysis, along with 19 SPTs. 

Due to unforeseen capacity problems at the laboratory, holding times principally were 
missed for volatile organic analysis for samples collected during the field program. In 
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order to maintain the integrity of the data collected during this investigation, 16 soil 

borings had to be redrilled for the purpose of re-collecting 16 surface soil, 51 subsurface 

soil, 7 sludge, 1 surface water, and 1 groundwater sample. Sixty-eight additional SPTs 

were also collected. The re-drilled soil borings were located approximately 2 to 5 feet 

away from the original boring. The borings drilled for resampling purposes were 

sampled at the same intervals as the original borings, with each sample being screened 

in the field with an organic vapor analyzer (OVA). The surface soil, sludge, and surface 

water resamples were collected as close to the original sample location as possible. A 

cross-reference summary list of all of the analytical samples collected during the 

resampling phase of this field program in given in Table 1-5. A summary of all the 

analytical and geotechnical analyses performed on samples collected for each SWMU 

at Cannon is presented in Table 1-6. 

In accordance with the QAPP (WCC 1991b), QA/OC samples [field duplicates, ambient 

blanks, rinsate blanks, trip blanks, matrix spike/matrix spike duplicates (MS/MSD), 

decontamination water blanks, and USACE (Missouri River Division Laboratory, MRD) 

and EPA duplicates] were also collected and submitted to the analytical laboratory to 

provide a means to assess the quality of the data from the field sampling program. A 

total of20 field duplicate, 17 ambient blank, 18 rinsate blank, 5 trip blank, 25 MS/MSD, 

11 decontamination water, 26 USACE duplicate, and 9 EPA duplicate samples were 

collected during the original scope of work activities. During the resampling phase of 

the field program, a total of 14 field duplicate, 9 ambient blank, 10 rinsate blank, 1 trip 

blank, 15 MS/MSD, 9 decontamination water, and 6 USACE duplicate samples were 

collected. Table 1-7 summarizes the QA/QC sampling program conducted at each of 

the SWMUs at Cannon AFB. 

1.5.2.1 Sample Eguipment and Procedures 

The specific procedures for sample collection of the various media (i.e., surface soil, 

subsurface soil, sludge, surface water, and groundwater) are described in the Standard 

Operating Procedures (SOPs), which are contained in Appendix A of the QAPP 

(WCC 1991b ). 
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Before each sampling event, the field manager met with the assigned sampling personnel 

and reviewed the purpose and objectives of the event. This meeting provided 

clarification of the sampling event specifics. Topics of discussion and review included: 

• Sampling locations, equipment, and requirements 

• 
• 
• 
• 
• 
• 

Number and types of samples 

Sample identification 

Preservation requirements 

Analytical parameters 

Equipment decontamination procedures 

Chain-of-Custody requirements 

Surface Soil Analytical and Geotechnical Sample Collection 

A WCC geologist or hydrogeologist collected the surface soil samples. All surface soil 

samples were collected in accordance with QAPP, SOP No.6- Surface Soil Sampling 

(WCC 1991b). A stainless steel hand trowel was used to remove soil from a targeted 

location to a depth of approximately 0.5 feet below the ground surface (BGS). The 

volatile organic samples were removed first with as little disturbance as possible, and 

each sample was screened in the field with an OVA for the presence of any volatile 

organic vapors. The remaining soil collected was placed in a clean stainless steel bowl 

and mixed thoroughly with a stainless steel spoon. It was then divided among the 

sample containers to be filled and placed in a cooler with ice. QA/QC and/or gradation 

analysis sample containers were also filled from the same mixture. 

Subsurface Soil Analytical and Geotechnical Sample Collection 

A WCC geologist or hydrogeologist supervised the drilling operations, logged the 

borings, and collected the surface and subsurface soil samples. All soil borings were 

drilled, sampled, lithologically logged, and grouted in accordance with QAPP, SOPs 

No.7- Subsurface Drilling and Sampling, No.8- Lithologic Descriptions of Subsurface 

Samples, and No. 9 - Borehole Abandonment (WCC 1991b ). Environmental Drilling 

Company of Tulsa, Oklahoma drilled all soil borings with a truck-mounted auger rig 

using hollow-stem augers. During the course of the field investigation, five different 

22792Af89MC114W /R9.1 10-08-92/RPf /10 1-27 



1,1 

. .,. 

... 
"'I 

wlltl 

"" 

"""' 
'"''Il 

,,. 

'"" 
""" 
.... 
..... 

-,.., 
.... -.... 
··• 
""" 
~-~ 

.,. 

""" 

""" 
"""' 

""" ,_ 
,,., 

• --
>1\'\'.ilio 

\411 

--

Woodward.Ciyde 
Consultants 

auger rigs (a Mobile B-53, two Mobile B-61s, a Failing F-10, and a CME-75) were 

utilized to complete the drilling phase of the program. Field boring logs which contain 

the following information were completed for every soil boring drilled as part of the 

investigation: 

• Boring number, location, and elevation 

• Drilling agency, equipment, method and driller's name 

• Geologist's name and reviewer's name 

• Date started and finished 

• Completion depth 

• Type of samplers used 

• Number and depths of analytical and geotechnical samples 

• Number of blows per 6 inches, and sample recoveries 

• Sample identification numbers and QA/QC samples 

• Observations of any contamination or odors 

• OVA readings for breathing zone, augers and samples 

• Lithologic descriptions and USCS classifications 

• Borehole abandonment information 

• Downhole water conditions while drilling 

All field soil boring logs are contained in Appendix B-1. 

A 3-inch outer diameter (OD) stainless steel split spoon sampler was driven 18 to 

24 inches below the top of a targeted interval with a 130-pound hammer falling 

30 inches. Upon retrieval of the split spoon sampler, the sample was opened slightly and 

an OVA was used to screen the entire sample for the presence of any volatile organic 

vapors. If there was a "hit" on the OVA, the volatile organic sample was collected from 

that interval, otherwise it was collected from the tip, or bottom, of the sampler. The 

sample was extracted, peeled, and bottled in as short a time as possible. "Peeling" is a 

process whereby that portion of the sample which was in direct contact with the sampler, 

as well as the ends of the sample, are removed and discarded. Samples for volatile 

organic analysis were peeled, bottled, and capped as quickly as possible after the sampler 

was opened. The remaining soil was placed in a clean stainless steel bowl and mixed 

thoroughly with a stainless steel spoon. It was then divided among the sample containers 
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to be filled and placed in a cooler with ice. OA/OC and/or gradation analysis sample 

containers were also filled from the same mixture. 

All SPTs were performed in accordance with ASTM D-1586, while all gradation analyses 

were performed by Western Laboratories, Torrance, California in accordance with 
ASTM D-421 and D-422. A steel 2-inch OD or stainless steel 3-inch OD split spoon 

sampler was driven 18 to 24 inches below the top of a targeted interval with a 130-pound 

hammer falling 30 inches. The number of hammer blows per 6 inches was recorded. 

Upon retrieval of the split spoon sampler, the sample was placed into 16-ounce glass jars 

if gradation analyses were to be performed on the sample. 

Sludge Sample Collection 

A WCC scientist or geologist collected the sludge samples in accordance with QAPP, 

SOP No. 5 - Sludge Sampling (WCC 1991b ). A motor boat was used to reach the 

sample locations. A stainless steel Ponar dredge was lowered to the bottom of the 

lagoon. The closure mechanism was then triggered to collect a sample. The dredge was 

carefully lifted out of the sludge and brought to the surface. The volatile organic 

samples were removed first with as little disturbance as possible. The dredge had to be 

lowered to the bottom of the lagoon several times to obtain a sufficient amount of 

sample. All of the sludge collected was placed in a clean stainless steel bowl and mixed 

thoroughly with a stainless steel spoon. It was then divided among the sample containers 

to be filled and placed in a cooler with ice. OA/OC sample containers were also filled 

from the same mixture. 

Surface Water Sample Collection 

A WCC scientist collected the surface water samples in accordance with QAPP, SOP 

No. 10 - Surface Water Sampling (WCC 1991b ). A motor boat was used to reach the 

sample locations. A sample collection bottle (i.e., clear 40-ml glass, amber 1-liter glass, 

250- and 500-ml poly) was lowered to approximately 0.5 feet below the water surface, 

making sure the top of the bottle was covered until the target sample depth was reached. 

The bottle was then uncovered and a surface water sample was collected. Once the 
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bottle was filled, the top was covered again and the sample was brought to the surface 

and placed in the appropriate sample containers. 

Groundwater Sample Collection 

A WCC hydrogeologist collected the groundwater samples in accordance with QAPP, 

SOPs No.2- Water Level Measurement, No.3- Monitoring Well Sampling Using A 

Bailer, and No.4- Monitoring Well Sampling Using A Dedicated Submersible Pump 

(WCC 1991b ). Prior to sample collection, the wells were evacuated using either a 

dedicated submersible pump or a PVC hand bailer attached to a tripod. After 

evacuation, a sample was obtained by either transferring water directly from a nylon/ 

rubber hose attached to the valve at the well head, or from the bottom of a teflon bailer 

that had been lowered to the screened interval in the well. Sample bottles were filled 

with as little aeration as possible in the following order: volatile organics, semivolatile 

organics, pesticides/polychlorinated biphenyls, herbicides, cyanide, sulfide, total metals, 

and dissolved metals, which was obtained from the filtering unit after it had been 

filtered. 

All surface soil, subsurface soil boring, sludge, surface water, and groundwater 

(monitoring well) sample locations were surveyed by Lydick Engineers, of Clovis, New 

Mexico. A copy of the surveyed locations is contained in Appendix B-2. 

The WCC field manager was responsible for ensuring that samples were collected with 

properly decontaminated equipment. All metal and plastic sampling equipment was 

decontaminated between sampling events, while the rig, augers, and any other downhole 

equipment was decontaminated between borings in accordance with QAPP, SOP 

No. 1 - Equipment Decontamination (WCC 1991b ). The decontamination procedures 

outlined in the SOP are consistent with the most recent EPA guidelines. The procedure 

for decontaminating metal, PVC, or Teflon sampling equipment consisted of a high 

pressure steam cleaning, followed by an Alconox wash, a potable water rinse, an 

isopropanol (methanol for PVC or Teflon equipment) rinse, a hydrochloric (nitric for 

PVC or Teflon equipment) rinse, and a double deionized water rinse. 
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The sample designation system for all field (analytical and geotechnical) and QA/QC 

samples was a three letter and eleven digit/letter unique identification for each sample 

(CANXXX-YYYY-ZZZZ). CANXXX is the facility identifier with CAN identifying 

Cannon AFB and XXX identifying the specific SWMU. The next four digits/letters 

(YYYY) identify the specific sampled location. At Cannon AFB these included surface 

soil location numbers, subsurface soil boring location numbers, sludge location numbers, 

surface water location numbers, or groundwater monitoring well location numbers. All 

sample location numbers were SWMU specific with the first three numbers 

corresponding to the SWMU number while the fourth number or letter corresponded 

to the specific soil boring, surface soil, monitoring well, or lagoon location. However, 

at four SWMUs, Fire Department Training Area No. 1 (SWMU No. 78), Solvent 

Disposal Site (SWMU No. 81), Engine Test Cell Area (SWMU No. 86), and the Sanitary 

Sewer Line (SWMU No. 98), there were more than 9 subsurface soil boring and/or 

surface soil sample locations, so the first two numbers identified the SWMU and the 

second 2 numbers identified the subsurface soil boring or surface soil sample locations. 

The last four digits (ZZZZ) were the sample identifier. The first number corresponds 

to the type of sample collected, specifically, (i.e., 0 for surface or subsurface soil 

analytical samples, 2 for groundwater analytical samples, 3 for surface water analytical 

samples, 4 for surface or subsurface soil geotechnical samples, and 5 for sludge analytical 

samples). The last 3 numbers correspond to the beginning depth of the sample in feet 

BGS for all soil samples. The following is an example of an identification number: 

SWMU#34 
Soil (Analytical) 

I 
CAN 034 - 0341 
I I I 

- 0000 
I 

Cannon SWMU# Boring #1 Approximate Depth of top of Sample in Feet-BGS 
AFB 34 

During the field investigation, multiple soil samples were often collected from the same 

borehole as were multiple water samples from the same monitoring well, or lagoon. The 

last three digits helped to differentiate between these multiple samples. The surface and 

subsurface soil sample identifier represented the approximate beginning depth at which 
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the sample was collected. Sludge and surface water samples from a given lagoon were 
numbered sequentially, as were groundwater samples from a given monitoring well. 

All QA/QC samples were identified at the location where they were collected and 
assigned a unique identification number following the same procedure above except for 
the last four digit (ZZZZ) identifier. The first two numbers of the QA/QC sample 
identifier corresponded to a particular SWMU: 

• 01 - SWMU No. 34 • 08- SWMU No. 78 

• 02- SWMU No. 86 • 09- SWMU No. 81 

• 03- SWMU No. 95 • 10 - SWMU No. 106 

• 04 - SWMU No. 101 • 11 - SWMU No. 107 

• 05- SWMU No. 113 • 12 - SWMU No. 109 

• 06- SWMU No. 96 • 13- SWMU No. 98 

• 07 - SWMU No. 76 

The third number corresponded to the type of QA/QC sample collected: 

• 
• 
• 
• 
• 

5 - Ambient Blank 

6 - Field Duplicate 

7 - Rinsate Blank 

8- Decontamination Water Blank 

9 - Trip Blank 

• 0 - Missouri River Division Duplicate 

The last number corresponded to the sequential number of the particular QA/QC 

sample type. The only QA/QC sample type which was not identified as above is the 
Matrix Spike/Matrix Spike Duplicate sample type. These samples were not discrete 
samples but rather a previously collected analytical sample which was first analyzed and 
then spiked by the laboratory and reanalyzed. The samples that were chosen for 
MS/MSD analyses were labeled in the field as MS/MSD samples and were noted as 
such on the Chain-of-Custody forms. The following is an example of an identification 
number for a QA/QC Sample: 
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SWMU#34 

I 
L 

034 - 0341 

I First Field Duplicate Sample 

Ll 
- o1n1 CAN 

I I I I 
Cannon 

AFB 
SWMU# 
34 

Boring #1 Field Duplicate 

1.5.2.3 Sample Handlin&, Documentation. and Analysis 

All labeling, preservation, handling, shipping, documentation, and tracking for the 

samples collected at Cannon AFB were performed in accordance with QAPP, SOP 

No. 12- Sample Handling, Documentation, and Analysis (WCC 1991b) . 

All sample labels were filled out with waterproof ink and numbered. Soil, sludge and 

water sample labels, as well as all sample containers, were supplied by the analytical 

laboratory. Analytical sample containers were placed in recloseable plastic storage bags 

and wrapped in protective packing material (i.e., foam liners, bubble packing, styrofoam 
peanuts). Samples were then placed in trash bags inside a cooler with ice (double 

bagged using plastic trash bags) for overnight express carrier shipment to the Rocky 

Mountain Analytical Laboratory, ENSECO, Arvada, Colorado. A completed and signed 

Chain-of-Custody was placed in each cooler being shipped. A numbered custody seal 

was placed on the outside lid of each cooler and the coolers were taped shut. 

The soil and sludge samples were analyzed for various analytical parameters under the 

Contract Lab Program ( CLP) methods, including Target Compound List Volatile 

Organic Compounds (TCL VOC}, semi-volatile organic compounds (semi-VOC), Target 

Analyte List (TAL) metals, polychlorinated biphenyls (PCB)/pesticides, benzene, 

toluene, ethyl benzene, xylene (BTEX}, and lead/chromium, as well as SW-846 methods, 

including total petroleum hydrocarbons (TPH), total organic carbon (TOC), and organic 

lead (tetraethyllead}. The surface water and groundwater samples were analyzed for 

Appendix IX constituents listed in 40 CFR 264. These analyses were specified on the 

Chain-of-Custody. 

Geotechnical gradation analysis sample containers were placed in protective packing 

material (i.e., foam liners, bubble packing, styrofoam peanuts). Samples were then 

22792A/89MC114W /R9.1 10-08-92/RPf /10 1-33 



i'l 

-

-
-

-

-
-
-
-

-

Woodward .Clyde 
Consultants 

placed in trash bags inside a cooler for express earner shipment to Western 
Laboratories, Torrance, California. A completed and signed Chain-of-Custody was 
placed in each cooler being shipped. A numbered custody seal was placed on the 
outside lid of each cooler and the coolers were taped shut. 

Gradation (ASTM D-421) and hydrometer (ASTM D-422) analyses were performed on 
the surface and subsurface soil samples by Western Laboratories of Torrance, California, 
to determine the particle size distribution of the soil sample. The distribution of particle 
larger than 0.074 millimeters (i.e. retained on the No. 200 sieve) was determined by 
sieving, while the distribution of particles smaller than 0.074 millimeters was determined 
by hydrometer analysis. 

Documentation of observations and data acquired in the field provided information on 
the acquisition of samples and also provided a permanent record of field activities. The 
observations and data were recorded with waterproof ink in a permanently bound 
weatherproof field book with consecutively numbered pages. In addition, all pertinent 
sampling information for every sample collected was recorded on field sampling data 
sheets. The data sheets for all surface soil, sludge, surface water, and groundwater 
samples are contained in Appendix B-3. The data sheets for all subsurface soil samples 
are not included in this appendix because all of the information on the data sheets is 
also on the field boring logs, which are contained in Appendix B-1. The field sampling 
data sheets for the subsurface samples are on file in the WCC Denver, Colorado office. 

To supplement the information recorded in the field book and field sampling data 
sheets, A-E daily quality control reports (DQCRs) were also completed for each drill rig 
and/ or sampling crew, in accordance with the USACE SOS. The DQCRs are on file 
in the WCC Denver, Colorado office. 

In addition to the targeted analytical samples collected during the program, field 
QA/OC samples, including field duplicates, ambient blanks, rinsate blanks, trip blanks, 
matrix spike/matrix spike duplicates, and decontamination water blanks were collected 
and submitted to the Rocky Mountain Analytical Laboratory to provide a means of 
assessing the quality of the data from the field sampling program. The types and 
frequency of OA/QC samples are presented in the QAPP for the Cannon AFB RI 
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(WCC 1991b). Field duplicate samples were collected at a minimum frequency of 1 per 
10 environmental samples for each media (i.e. surface soil, subsurface soil, sludge, 
surface water, and groundwater) and analyzed to check for sampling and laboratory 
reproducibility. Ambient blank samples were collected at a minimum frequency of 1 per 
SWMU and were analyzed to monitor the potential for volatile organic contamination 
associated with the site. Rinsate blank samples were collected at a minimum frequency 
of 1 per SWMU and were analyzed to measure the effectiveness of decontamination 
procedures and to monitor potential equipment cross-contamination associated with 
sample collection. Trip blank samples were submitted to the laboratory for volatile 
organic analysis at a frequency of 1 per SWMU when water samples were collected for 
volatile organic analysis. Trip blank samples accompanied every cooler containing water 
samples, however, the directive to the laboratory stated that volatile organic analysis was 
to be performed on the trip blank accompanying aqueous OA/OC samples only if there 
was breakage of any sample container. All trip blanks for aqueous field samples were 
analyzed by the laboratory. 

Matrix spike/matrix spike duplicates were collected at a frequency of 1 per 20 
environmental samples for each media and. analyzed to evaluate the precision and bias 
of a method in a given sample matrix. Decontamination water blank samples were 
collected at a frequency of 1 per SWMU and analyzed for volatile organics, except at 
two SWMUs (Engine Test Cell, SWMU No. 86 and Sludge Weathering Pit, SWMU No. 
76) where they were analyzed for the full suit of analytical parameters to evaluate the 
quality of the potable water obtained during the course of the field work at two different 
supply locations (the wastewater lagoons and the contractor's area) at the base. All 
OA/QC samples, except for MS/MSDs, were submitted blind to the laboratory. 

In addition to the QA/QC samples described above, duplicate field samples were 
collected at a frequency of 1 per 10 environmental samples and submitted to the 
USACE QA laboratory (Missouri River Division Lab) in Omaha, Nebraska and analyzed 
to aid in evaluating interlaboratory precision as well as consistency of field techniques. 
PRC Consultants (representatives of the EPA) also collected duplicate subsurface soil 
and groundwater samples at three SWMUs (Fire Department Training Area No. 1, 
Wastewater Lagoons, and Landfill No.5). 
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TABLE 1-1 

Woodward .Clyde 
Consultants 

COMPARISON OF CERCLA AND RCRA PROCESS 

CERCLA Process 

Preliminary Assessment/ 
Site Investigation 

Hazard Ranking Scoring 

National Priorities List 

Remedial Investigation 

Feasibility Study 

Record of Decision 

Remedial Design/Remedial Action 

NPL Deletion 

22792A/89MC114WIR9-T.l-1 10-06-92/RPT/9 

RCRA Process 

RCRA Facility Assessment 
(Agency-conducted) 

N/A 

N/A 

RCRA Facility Investigation 

Corrective Measures Study 

Statement of Basis/ 
Response to Comments 

Corrective Measures Implementation 

N/A 
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TABLE 1-4 

SONG BIRDS IN THE VICINI1Y OF CANNON AFB 

American Goldfinch (Arduelis tristis) 

Barn Swallow (Hirundo rustica) 

Black-chinned Hummingbird (Archilochus alexandri) 

Black-throated Gray Warbler (Dendroica nigrescens) 

Brown-headed Cowbird (Molothrus ater) 

Brown Thrasher (Toxostoma rufum) 

Blue Grosbeak ( Guiraca caerulea) 

Northern Oriole (Icterus galbula) 

Chipping Sparrow (Spizella passerina) 

Common Nighthawk (Chordeiles minor) 

Rock Dove (Columbia Iivia) 

Eastern Meadowlark (Stumella magna) 

English House Sparrow (Passer domesticus) 

Evening Grosbeck ( Coccothraustes vespertinus) 

Hermit Thrush ( Catharus guttatus) 

Horned Lark (Eremophila alpestris) 

House Finch ( Carpodacus mexicanus) 

22792A/89MC114W/R9T.l-4 10-02-92/RPT/7 

Loggerhead Shrike (Lanius ludovicianus) 

Mac Gallivray's Warbler (Oporomis tolmiei) 

Mockingbird (Northern) (Mimus polyglottos) 

Mountain Chickadee (Parus gambeli) 

Slate-colored Junco (Junco hyemalis) 

Red-headed Woodpecker (Melanerpes erythrocephalus) 

Northern Flicker (Colaptes auratus) 

Roadrunner (Greater) (Geococoyx califomianus) 

Ruby-crowned Kinglet (Regulus calendula) 

Sage Sparrow (Amphispiza belli) 

Savannah Sparrow (Passerculus sandwichensis) 

Scissor-tailed Flycatcher (Tyrannus forficatus) 

Song Sparrow (Melospiza melodia) 

Summer Tanager (Piranga rubra) 

Tree Sparrow (Spizella arborea) 

Western Kingbird (Tyrannus verticalis) 

Western Meadowlark (Stumella neglecta) 

Sheet 1 of 2 
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TABLE 1-4 
(Concluded) 

SONG BIRDS IN THE VICINITY OF CANNON AFB 

Killdeer ( Charadrius vociferus) 

Ladder-back Woodpecker (Picoides scalaris) 

Lark Bunting ( Calamospiza melancorys) 

Lark Sparrow ( Chondestes grammacus) 

Source: NMDGF. 1985. 

22792A/89MCII4W/R9T.l-4 10-02-92/RPT/7 

Western Wood Pewee (Contopus sordidulus) 

White-crowned Sparrow (Zonotrichia levcophrys) 

White-necked Raven (Corvus cryptoleucus) 

Wilson's Warbler (Wilsonia pusilla) 
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..... 

-

---

-
--
---
-
--

TABLE 1-5 

Woodward .Clyde 
Consultants 

CROSS-REFERENCE SUMMARY FOR ALL SURFACE SOIL, SUBSURFACE SOIL, SLUDGE, SURFACE WATER, GROUNDWATER, AND QAJQC SAMPLES 
COLLECTED BY WCC DURING THE RESAMPLING PHASE OF THE FIELD PROGRAM AT CANNON AFB, NEW MEXICO 

ORIGINAL ORIGINAL NEW NEW QAJQC SAMPLES COLLECTED ALONG WITH THE RESAMPLES • 
BORING SAMPLE REDRILL RESAMPLE 
NUMBER IDENTIFICATION BORING IDENTIACATION 

NUMBER NUMBER NUMBER MSIMSD FD MAO AB RB ow TB 

0341 CAN034-0341-0000 0344 CAN034-0344-0000 -0000 MSIMSO 
0342 CAN034-0342-0009 0343 CAN034-0343-0008 -0152 -0171 -0181 

0781 CAN078-0781-0000 0787 CAN078-0787-0000 -0000 MSIMSO -0857 -0887 
0782 CAN078-0782-0000 0788 CAN078-0788-0000 -0807 

CAN078-0782-0004 CAN078-0788-0004 
CAN078-0782-0010 CAN078-0788-0010 -0863 -0808 -0378 
CAN078-0782-0020 CAN078-0788-0020 
CAN078-0782-0030 CAN078-0788-0030 
CAN078-0782-0040 CAN078-0788-0040 -0040 MS/MSD 
CAN078-0782-0050 CAN078-0788-0050 
CAN078-0782-0060 CAN078-0788-0060 
CAN078-0782-0075 CAN078-0788-0075 
CAN078-0782-0100 CAN078-0788-0100 

0783 CAN078-0783-0000 0789 CAN078-0789-0000 
0784 CAN078-0784-0000 7810 CAN078-7810-0000 -0864 
0785 CAN078-0785-0000 7811 CAN078-7811-0000 
0786 CAN078-0786-0000 7812 CAN078-7812-0000 

8106 CAN081-8106-0000 8114 CAN081-8114-0000 -0000 MS/MSD -0952 -0982 
8107 CAN081-8107-0004 8113 CAN081-8113-0004 -0004 MS/MSD -0972 

0861 CAN086-0861-0000 0867 CAN086-0867-0000 -0268 
CAN086-0861-0008 CAN086-0867-0008 

0862 CAN086-0862-0000 0868 CAN086-0868-0000 -0203 -0252 
CAN086-0862-0002 CAN086-0868-0002 -0002 MS/MSD 
CAN086-0862-0004 CAN086-0868-0004 -0267 

0863 CAN086-0863-0000 0869 CAN086-0869-0000 
CAN086-0863-0002 CAN086-0869-0002 
CAN086-0863-0004 CAN086-0869-0004 -0204 
CAN086-0863-0008 CAN086-0869-0008 -0265 -0272 -0282 

0864 CAN086-0864-0000 8610 CAN086-8610-0000 -0000 MS/MSD -0266 
CAN086-0864-0002 CAN086-8610-0002 
CAN086-0864-0004 CAN086-8610-0004 

0951 CAN095-0951-0000 0953 CAN095-0953-0000 -0000 MS/MSO -0353 
CAN095-0951-0002 CAN095-0953-0002 -0302 
CAN095-0951-0004 CAN095-0953-0004 
CAN095-0951-0008 CAN095-0953-0008 

0952 CAN095-0952-0002 0954 CAN095-0954-0002 -0002 MS/MSO -0364 
CAN095-0952-0004 CAN095-0954-0004 -0373 
CAN095-0952-0008 CAN095-0954-0008 -0384 

101N CAN101-101N-5001 101N CAN101-101N-5009 
CAN101-101N-5002 CAN101-101N-5010 -5010 MS/MSO -0463 -0452 -0473 -0482 
CAN101-101N-5004 CAN101-101N-5011 

101S CAN101-101S-5005 101S CAN101-101S-5012 
CAN101-101S-5006 CAN101-101S-5013 
CAN101-101S-5007 CAN101-101S-5014 
CAN101-101S-5008 CAN101-101S-5015 
CAN101-101S-3001 CAN101-101S-3004 -0464 -0493 

1061 CAN106-1061-0004 1065 CAN106-1065-0004 -0004 MS/MSD -1072 
1063 CAN1 06-1063-0004 1066 CAN106-1066-0004 

CAN106-1063-0020 CAN106-1066-0020 -1052 
CAN106-1063-0030 CAN106-1066-0030 -1082 
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TABLE 1-5 

Woodward .Clyde 
Consultants 

CROSS-REFERENCE SUMMARY FOR ALL SURFACE SOIL, SUBSURFACE SOIL, SLUDGE, SURFACE WATER, GROUNDWATER, AND QAJQC SAMPLES 
COLLECTED BY WCC DURING THE RESAMPLING PHASE OF THE FIELD PROGRAM AT CANNON AFB, NEW MEXICO 

ORIGINAL ORIGINAL NEW NEW QAJQC SAMPLES COLLECTED ALONG WITH THE RESAMPLES • 
BORING SAMPLE REDRILL RESAMPLE 
NUMBER IDENTIFICATION BORING IDENTIFICATION 

NUMBER NUMBER NUMBER MSIM$D FD MAD AS RB ow TB 

1073 CAN107-1073-0004 1076 CANt 07-1076--0004 
CAN107-1073-0030 CAN107-1076-0030 -1165 

1074 CAN107-1074-0010 1075 CAN107-1075-0010 -0010 MSIMSD 
CAN107-1074-0010 CAN107-1076--0010 -1152 -1172 -1182 

1091 CAN109-1091-0010 1095 CAN109-1095-0010 
CAN109-1091-D020 CAN109-1095-0020 -oo20 MSIMSD 
CAN109-1091-D030 CAN 109-1096--0030 -1265 -1272 
CAN109-1091-o040 CAN109-1095-0040 
CAN109-1091-D050 CAN109-1095-00SO -1282 
CAN109-1091-D060 CAN109-1096--0060 

1092 CAN109-1092-0000 1096 CAN109-1096-oOOO -1267 
CAN109-1092-D004 CAN109-1096-o004 
CAN109-1092-D010 CAN109-1096-o010 
CAN109-1092-D020 CAN109-1096-0020 
CAN109-1092-D030 CAN109-1096-o030 
CAN109-1092-D040 CAN109-1096-o040 
CAN109-1092-D050 CAN109-1096-o050 
CAN109-1092-D060 CAN109-1096-o060 

1093 CAN109-1093-o000 1097 cANtos-to97-oooo 
CAN109-1 093-o004 CAN109-1097-0004 -1252 
CAN109-1093-0010 CAN109-1097-D010 -1266 
CAN109-1093-o020 CAN109-1097-0020 
CAN109-1093-o040 CAN109-1097-o040 
CAN109-1093-o080 CAN109-1097-0080 

1094 CAN109-1094-o000 1098 CAN109-1098-DOOO -oooo MSIMSD -1201 -1273 

1131 CAN113-1131-200 1 1131 CAN113-1131-2002 -2002 MSIMSD -o562 

MS/MSD Matrix Spike I Matrix Spike Duplicate 
FD Field Duplicate 
MAD Missouri River Division Duplicate 
AS Ambient Blank 
RB Rinsate Blank 
OW Decontamination Water Blank 
TB Trip Blank 

The identification numbers fisted below correspond to the last four digits of the 14 digit sample identification number. The first 10 digits of the QAJQC 
sample identification number are identical to the first10 digits of the new sample identification number in the column to the left 
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TABLE 1-6 

SUMMARY OF CHEMICAL AND GEOTECHNICAL ANALYSES PERFORMED 
ON SAMPLES COLLECTED AT CANNON AFB, NEW MEXICO 

Analytical Param~ters 
Estimated ActuaiNu~r 

I I • I r '~ l 

Geotechnical Parameters 

N~rof Nu~rof of Analytical Number of Gradation Analyses Number of SrTs 
SWMU SoLI Borings An.a.lyt1cal Samples 
Number SWMUName Sample Matrix DriUed Samples Collec1ed TCl Semi PCB/ Organk Uad/ Appendix F.stimated voc. "'~ 

p.,, Metals TPH BTEX TOC '-'•d Chromium IX 
34 AGE Drainage Ditch Soil {Subsurface) 2(1) 6 4(1) 4(1) 4 4 4 I 

Soii(Surfa~) I 1(1) 1(1) I I I I 
76 Sludge Weathering Pit Soil (Subsurface) 4 9 9 9 9 9 9 3 

Soil (Surface) 2 2 2 2 2 2 I 
78 Fire Training Area No. I Soil (Subsurface) 2(1) 18 21(9) 18(6) 18 18 18 18(6) II 5 

Soil (Surface) 6 6(6) 6(4) 6 6 6 6(5) I 
81 Solvent Disposal Soil (Subsurface) 10(1)(2( 10 10(1)(3) 10(1)(3) 

8 
Soil (Surface) 10 10(1) 10(1) 2 

86 Engine Tesc Cell Soil {Subsurface) 5(4)(1) 15 15(8)14) 15(8))4) 15(4) 3 
Sod (Surface) 5 5(4) 5(4) 5 2 

95 NE Stormwater Drainage Soil (Subsurface) 2(2) 6 6(6) 6(5) 6 6 6(3) I 
Soil (Surface) I 1(1) 1(1) 1(2) I I I 

96 Old Entomology Rinse Soil (Surface) I I I I 
Water (Groundwater) I I I I 

98 Sanituy Sewer line Soil (Subsurface) 42 so 44 44 so 42 44 
101 Wastewat~r Lagoons Sludge1 8 8(7) 8(7) 8 8 8 2 2 

Water (Surface) 3 3(1) (I) 3 
Water (Groundwater) 4 4 4 

106 Fire Training Area No. 2 Soil (Subsurface) 4(2) 16 16(4) 16(4) 16 16 7 
Soil (Surface) 4 4 4 4 4 I 

107 Fire Training Area No. 3 Soil (Subsurface) 4(2) 16 16(4)(3) 19(4) 19 19 7 
Soil (Surface) 4 4 4 4 4 I 

109 Flre Training Area No. 4 Soil (Subsurtaoe) 4(3) 28 28(18)(7) 35(14) 35(2) 6(6) 35 7 
Soil(Sumoe) 4 4(3) 4(2) 4(2) 4 I 

113 landfill No.5 Water (Groundwater) 7 5(1) (I) 5 
OFS Oftsite Background Sites Soil (Surtaoe) 3 3 3 3 

-··-

1 The number in parenthesis corresponds to the number of redrills and res.amples collected due to laboratory missed holding times on the original sample. The number in brackets rorresponds to the number of red rills and res.amples collected to determine the depth of contamination. 1 TCLP was run on two sludge samples. 

22792A/89MCI14W/R9T.l-6 !0-02-92/RPT/9 

Actual Estimated Actual 

I 8 7(3) 

0 

3 20 43 

I 

5 44 54(9) 

I 

8{1( 20 30(1) 

2 

2 20 25(10)(5) 

2 

I 8 10(6) 

I 

I 

44 200 88 

0 

7 32 52(5) 

I 

7 32 53(11)15) I 
0 

9 S6 81(23)(9( 

I I 

l 
_I 
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Numtxrof 
SWMU Soil Borings 
Number SW1.tu Name Sample Matrix Drilled 

J.l AGE Drainage Ditch Soil (Subsurface) 2(1) 

Soil (Surface) 

76 Sludge Weathering Pit Soil (Subsurfa~) ' 
Soil (Surface} 

78 Frre Training Area No. l S01l (Subsurface) 2(1) 

Soil (Surface} 

81 Solvent Disposal Soil (Subsurface) 10(1)!21 

Soil (Surface) 

86 Engine Test Cdl Soil (Subsurface) 5(4))11 

Soil (Surface) 

95 NE S10rmwater Drainage Soli (Subsurface) 2(2) 

Soil (Surfact") 

96 Old Entomology Rms~ Soil (Surface) 

Wat~r (Groundwater) 

98 Sanitary Sew~r Lin~ Soil (Subsurface) 42 

101 Wastewat~r Lagoons Sludge.l 

Wat~r (Surfac~) 

Wat~r (Groundwat~r) 

106 Fire Training Ar~a No. 2 Soil (Subsurface) 4(2) 

Soil (Surface) 

107 Fire Training Ar~a No. 3 Soil (Subsurface) 4(2) 

Soil (Surface) 

II» Ftr~ Training Area No. 4 SoU (Subsurface) 4(3) 

Soil (Surface) 

113 Land rill No. s Wat~r (Groundwat~r) 

OFS Offsil~ Background Sites Soil (Surface) 
L----.:--- --

• ' • I I t ' , I I I r f ' 

TABLE 1-7 

SUMMARY OF ALL ANALYTICAL AND QA/QC 
SAMPLES COLLECTED AT CANNON AFB, NEW MEXICO 

f ) 

NUJDb(:r of OA/OC Samples: Collected 
Estimated Actual Number 
Number of of Analytical Fiekl Duplicates Ambient D!ank..s Rinsate Dlanks Trip Blanks Matrix Spike/Dups 
Analytical Samples 

Esti- Esti- Esti· Esti- Esti-Samples Coll«ted 
matod Actual mated Actual "''""' Actual mated Actual mated Actual 

6 4(1) I I I 1(1) I 2(1) I I 

I 1(1) I 1(1) 

9 9 I I I I I I I I 

2 2 I I I I 

18 21(9) I 1(1) I I I 1(1) I 1(1) 

6 6(6) I 1(1) (I) I (I) 

10 10(1))3) I I (I) I 1(1) 

10 10(1) I I I 1(1) I I I 1(1) 

15 15(8))4) 2 2(2) I I (I) I 1(1) 

5 5(4) 2 2(2) (I) I I I 1(1) 

6 6(6) I (I) I I I 1(1) I (I) 

I 1(1) (I) I (I) 

I I I I 
I I I I I I I I 

so 44 5 5 5 5 5 5 4 4 

8 8(7) I 1(1) (I) I 1(1) I 1(1) 

3 3(1) r 1(1) I I 3(1) I I 
4 4 I I I I I 2 I I 

16 16(4) 2 2 I 1(1) I 1(1) I 1(1) 

4 4 I I I I 

16 16(4)f3J 2 1(1) I 1(1) I 1(1) I 1(1) 

4 4 I I I I 

28 28(18))7) 3 3(2) I 1(1) I 1(1) I 1(1) 

4 4(3) I 1(1) (I) I 1(1) 

7 5(1) I 1(1) I I I I I I 1(1) 

3 3 

f I 4 

Deroo Water Blanks 

Esli-

matod Actual 

I 1(1) 

I I 

I I 

(I) 

I (I) 

I 1(1) 

I 1(1) 

I I 

(I) 

I I 

I 1(1) 

I I( I) 

I 1(1) 

1 The number in parenthesis corresponds to rhe number of redriUs and r~samples col1«1ed du~ to laboraiOJ)' missed holdmg times on th~ original sample. The number in brackets corresponds to the number of udrills and resamples collecte-d to der~nnine the depth of comamination. ' TCLP was run on two sludg~ samples. 
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J t ( 

MRD Duplicates EPA Duplicates 

Esti· Esti-
mated Actual mated Actual 

I I 

I I 

I 1(1) 4 

I 1(1) 

I I 

I I I 

(I) 

2 2(1))1) 

I 1(1) 

I I 

5 5 

I I 2 

I I 

I I 

I I 

I I 

I 1(1) 

2 2f1J 

I I 3 

--- --- --- -
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1. AGE DRAINAGE DITCH - SWMU 34/IRP SD-15 

2. ENGINE TEST CELL AREA - SWMU 86-90/IRP SD-11 

3. NE STORMWATER DRAINAGE AREA - SWMU 95/IRP SD-20 

4. WASTEWATER LAGOONS - SWMU 101,102 

5. LANDFILL NO. 5 - SWMU 113/IRP LF-5 
I 

Ab 

BASE SOILS: 

Ab AMARILLO FINE SANDY LOAM, 0-2~ SLOPES 
Ac AMARILLO FINE SANDY LOAM, 2-5~ SLOPES 
Ag AMARILLO LOAMY FINE SAND, 0-2~ SLOPES 
Cb CLOVIS FINE SANDY LOAM, 0-27. SLOPES 
Cc CLOVIS FINE SANDY LOAM, 2-57. SLOPES 
Mo MANSKER FINE SANDY LOAM, 0-27. SLOPES 
Mb MANSKER FINE SANDY LOAM, 2-57. SLOPES 
Po POTTER FINE SANDY LOAM, 0-57. SLOPES 

Ab 
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I 
I 
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I 
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Ab 
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6. OLD ENTOMOLOGY RINSE AREA - SWMU 96/IRP SD-17 

7. SLUDGE WEATHERING PIT - SWMU 76/IRP WP-14 ~-------------------
8. FIRE DEPT. TRAINING AREA NO. 1 SWIAU 78/IRP FT-1 

9. SOLVENT DISPOLAL SITE - SWIAU 81/IRP DP-16 
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2.0 
AGE DRAINAGE DITCH (SWMU NO. 34/IRP NO. SD-15) 

2.1 SWMU DESCRIPTION 

2.1.1 Setting 

The AGE Drainage Ditch originates on the flightline side of AGE Facility Building No. 
186, and runs parallel to Facilities Buildings Nos. 191, 192, and 193, terminating on base 
at a culvert inlet near Argentina Avenue (Figure 2-1). Surface runoff water flows under 
Argentina Avenue via a culvert, to a storm water ditch which routes storm water to the 
NE storm water drainage ditch. 

The AGE Drainage Ditch is about 1,200 feet long, 12 feet wide, and 1 foot deep at its 
deepest point. The side slopes are vegetated with grass above the active channel along 
the majority of the ditch area However, directly behind the southeast portion of 
Building 190, the ditch has been regraded due to construction activities associated with 
construction of this building. At this time no vegetation is present in this area. The 
ditch is bounded by the Building 191 loading dock, located approximately 16 feet 
northwest of the ditch bank, and the Building 190 parking curb, 15 feet southeast of the 
ditch bank. 

2.1.2 History of Use 

The AGE drainage ditch is reportedly man-made as a result of settled earth that 
followed removal of railroad tracks in the late 1960s. The ditch has functioned as a 
surface runoff drainage facility since that time. 

Historically, most runoff originating from the parking area near former Building 189 
(located southeast of the AGE Drainage Ditch) was contained by the parking lot curb, 
except in one place where the curb was broken. Building 189 and the curbing along the 
ditch have been demolished and replaced by a new building, number 190. The curbing 
now has storm water inlets into the AGE Drainage Ditch. The area where the curbing 

22792/89MC114W/R92 10-09-92/RPf/7 2-1 
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was broken and the parking lot drainage inlets permit runoff to drain a portion of the 

parking area. 

Field personnel during the WCC 1991 field investigation observed runoff from the 

asphalt and concrete storage areas around Building 186 into the ditch during rainy days. 

Occasional minor spillage of grease and oil occurs on the storage area during routine 

maintenance and repairing of equipment. 

2.1.3 Past Investigations 

During 1984-1985, a Phase II IRP investigation was conducted by Radian Corporation 

(Radian 1986) at the AGE Drainage Ditch. Two soil borings (15A and 15B) were 

drilled in the AGE Drainage Ditch adjacent to Building 191 to depths of 50.5 and 52.5 

feet, respectively (Figure 2-1). Three samples were collected form borehole 15A and 

four samples were collected from borehole 15B and analyzed for oil and grease, lead, 

and purgeable organic compounds. 

No purgeable organic compounds were detected in the samples, and oil and grease was 

detected in one sample (15B-1) at 99 mg/kg. However, the duplicate sample analysis 

did not detect any elevated oil and grease, and the conclusion was made that the oil and 

grease detected in sample 15B-1 may be due to natural organic interference. Elevated 

levels of lead relative to the site average were found in soil sample 15B-1 (35 mg/kg). 

(Radian 1986). Analytical results for borings 15A and 15B are contained in Table 2-1. 

In March 1987, a follow-up soil removal investigation was conducted by Radian 

Corporation (Radian 1987) at the AGE Drainage Ditch based on results of the Phase II 

investigation discussed above. This investigation was conducted to determine whether 

toxic soils existed and, if so, to assist Cannon AFB in the proper removal and disposal 

of the soils. The investigation consisted of hand-augering 15 shallow boreholes in the 

most discolored portion of the ditch to a depth of 2 feet (Figure 2-1). Soil samples were 

collected at depths of 0-1 feet and 1-2 feet, and analyzed for total lead, petroleum 

hydrocarbons, EP-toxicity, metals, and purgeable organic compounds. A total of 22 

samples were submitted for analysis with results shown in Tables 2-2 and 2-3. Total lead 

and petroleum hydrocarbon levels in the upper 0.5 foot of soil exceeded background 

22792/89MC114W /R92 10-09-92/RPf/7 2-2 
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concentrations when compared to a sample collected outside of the AGE Drainage 

Ditch. The elevated levels of lead and petroleum hydrocarbons were reported to 

correlate with visible soil discoloration observed during angering (Radian 1986). 

Results of EP-toxicity analysis of the shallow soils collected during the 1987 Radian 

investigation which contained elevated levels of lead revealed extremely low or 

nondetectable levels of RCRA metals as regulated by 40 CRF Subpart D. Based on this 

information, the soils were defmed as non-hazardous. No purgeable organic compounds 

were reported in the shallow soil samples, with the exception of methylene chloride in 

three samples. The methylene chloride was reported to be contributed to laboratory 

contamination during the extraction procedures. 

As recommended in the Phase IV -A investigation report, the drainage ditch soil was 

tilled in October 1988. This tilling provided aeration to the soil aiding microbial 

degradation of contaminants and providing better conditions for renewed vegetation 

growth. 

2.1.4 Land Use and Demography 

The AGE Drainage Ditch is located in a heavily used portion of Cannon AFB. Several 

buildings border the drainage ditch. The buildings include the AGE maintenance facility 

building No. 186, the squadron mobility building No. 191, equipment maintenance 

building No. 190, and the aircraft maintenance building No. 194. The primary activities 

in this area is aircraft and equipment maintenance. The concrete parking apron where 

aircraft are often parked is located immediately southeast of the maintenance buildings. 

Base personnel cross the ditch once or twice a day using it as a shortcut. A few vehicles 

a day use the road that runs parallel to the ditch and personnel in building 191 often sit 

on the loading docks, which are adjacent to the ditch, and eat their lunch. 

2.2 FIELD INVESTIGATION 

This section provides a discussion of the field activities conducted by WCC at the AGE 

Drainage Ditch from October 22 through 24, 1991 and from December 8 through 10, 

22792/89MC114W /R92 10-{)9-92/RF'f /7 2-3 
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1991. The activities at this SWMU, as outlined in the FSP (Wee 1991c), consisted of 

collecting 1 surface soil sample for chemical analysis, drilling 2 soil borings, and 

collecting 4 subsurface soil samples for chemical analysis and 1 subsurface soil sample 

for gradation analysis. The resampling phase of the field program, which became 

necessary due to laboratory missed holding times, consisted of recollecting 1 surface soil 

sample for chemical analysis, redrilling 1 soil boring, and recollecting 1 subsurface soil 

sample for chemical analysis. 

Table 2-4 summarizes the drilling and sampling methods, along with sampling frequency 

conducted at each soil boring and surface sample location during the 1991 wee 

investigation. A complete record of all surface soil, subsurface soil, and associated 

QAjQe samples collected at the AGE Drainage Ditch is presented in Table 2-5. The 

locations of the surface soil samples and soil borings are shown on Figure 2-1. 

2.2.1 Sampling Objectives 

The objective of additional sampling at the AGE Drainage Ditch was to provide 

additional information regarding the downward migration of potential hazardous 

contaminants near the two surface water drainage inlets. These two locations are 

considered to be more representative of site conditions than the borings located further 

downstream during the previous investigation and both locations appeared to exhibit 

staining at the surface. The data collected at these two soil boring locations were used 

to further evaluate the extent of potential contamination, if present, and to judge the 

effectiveness of the soil tilling in reducing contaminant levels. The results were also 

used to perform a baseline risk assessment to determine if the area poses a risk to 

human health or the environment. The data may also be utilized to evaluate remedial 

actions if necessary. Presently, there does not appear to be any substantial risk to the 

groundwater, so no hydrogeologic investigation was planned or conducted. 

2.2.2 Surface Soil Investigation 

One surface soil sample was collected from 0 to 0.5 feet below ground surface (BGS) 

near boring 0341 at the southwest end of the drainage ditch. This sample was collected 

22792/89MC114W /R92 10-00-92/RPr/7 2-4 



:u 

--
-----------------.. 
--------------
1\0'1'' 

... 
--

Woodward-Clyde 
Consultants 

using a stainless steel hand trowel and analyzed for TeL VOes, semi-VOCs, TAL 

metals, and TPH. 

During the resampling phase, one additional surface soil sample, 0344 (a resample of the 

surface soil sample from boring 0341 ), located approximately 1 foot southwest of the 

original surface sample location, was collected because the laboratory missed the holding 

time for the TeL voe analysis on the original sample. This sample was analyzed for 

TeL VOes only. 

2.2.3 Subsurface Soil/Vadose Zone Investigation 

Two soil borings, 0341 and 0342, were drilled to depths of 3 and 11 feet BGS, 

respectively, at the southwest end of the AGE Drainage Ditch. Each soil boring was 

sampled continuously and described lithologically from the split spoon samples obtained 

during drilling. Subsurface soil samples for chemical analysis were collected at 1 foot 

BGS in boring 0341 and at 1.5, 5, and 9 feet BGS in boring 0342 for a total of four 

subsurface soil samples. The subsurface analytical samples were collected with stainless 

steel split spoons and analyzed for TeL VOes, semi-voes, TAL metals and TPH. One 

subsurface sample was collected at 9 feet BGS in boring 0342 for geotechnical gradation 

analysis. 

During the resampling phase, one additional soil boring, 0343 (a redrill of boring 0342), 

located approximately 5 feet south of the original soil boring, was drilled to a depth of 

10 feet BGS and sampled at the same intervals where analytical subsurface soil samples 

were collected in the original boring. One additional subsurface soil sample was 

collected at 8 feet BGS because the laboratory missed the holding time for the TeL 

voe analysis on the original sample. This sample was analyzed for TeL VOes only. 

2.3 PHYSICAL CHARACfERISTICS 

This section provides a discussion of the surface water hydrology, soil, geology and 

hydrogeology at the AGE Drainage Ditch based on a review of information from 

previous investigations and the detailed lithologic descriptions of split spoon samples and 

gradation analysis results from the 1991 wee investigation . 

22792/89MC114W /R92 10-09-92/RPT /7 2-5 
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The uppermost surface water inlet to the AGE Drainage Ditch is a drop-inlet structure 

located near the northwest comer of Building 184. Reportedly, flow from the drop-inlet 

does not flow into the AGE Drainage Ditch due to blockage or lack of a connecting 

drain pipe to other portions of the drainage ditch. Runoff from the aircraft parking 

apron, JP-4 fuel station, and fuel cart parking areas is routed to this inlet structure and 

into a 12-inch culvert. 

Open channel flow occurs over a short distance downstream of the washrack before 

being routed through a second 12-inch culvert underneath an access road. The second 

12-inch culvert crosses the AGE Facility Building 186 access road and empties into the 

AGE Drainage Ditch again. 

Several sources of runoff to the AGE Drainage Ditch exist downslope of the culvert. 

Surface runoff from the AGE Building 186 asphalt parking area is routed into a small, 

1-foot wide runoff ditch that empties into the AGE Drainage Ditch. During rainfall 

events, road runoff from Torch Boulevard, northwest of the AGE Drainage Ditch flows 

through portals in a concrete retaining wall and enters the ditch via the AGE Building 

186 parking lot. 

Historically, most runoff originating from the parking area near former Building 189 

(located southeast of the AGE Drainage Ditch) was contained by the parking lot curb, 

except in one place where the curb was broken. Building 189 and the curbing along the 

ditch have been demolished and replaced by Building 190. The curbing now has storm 

water inlets into the AGE Drainage Ditch. The area where the curbing was broken and 

the parking lot drainage inlets now permit runoff to drain a portion of the parking area, 

thereby supplying the AGE Drainage Ditch with another source of runoff. 

The AGE Drainage Ditch terminates at Argentia Avenue at a culvert inlet. Surface 

runoff water flows under Argentia Avenue via a culvert, to a storm water ditch that 

routes storm water flow into a drop inlet that flows under the flightline to the NE storm 

water drainage area. No other runoff from the AGE Drainage Ditch is routed to other 

receiving waters or sanitary sewer systems. All surface water entering the AGE 

22792/89MC114W fR92 10-09-92/RPf /7 2-6 
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Drainage Ditch is the result of rainfall and runoff from impervious flat areas such as the 
aircraft parking apron and other parking/road areas described above. Generally, all 
parking surfaces and curbing are constructed of asphalt. 

2.3.2 Soil 

The soils underlying the southwest end of the AGE Drainage Ditch area consist of sandy 
loam and loamy sand of the Amarillo Soil Group. The soils consist primarily of fine­
grained, well sorted, silty, clayey, unconsolidated red-brown sands. The sands are 
generally moist to slightly moist at depth, due in part to the constant drainage, pooling, 
and infiltration of surface runoff in the area. The total thickness of the soil zone is 
approximately 3 to 5 feet. 

2.3.3 Geology 

The near surface (upper 11 feet) stratigraphy at the AGE Drainage Ditch consists of 
Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. Stratigraphic 
correlations of the various fluvial deposits between borings is based primarily on the split 
spoon lithologic samples collected during drilling. 

The SWMU is underlain by Ogallala fluvial deposits consisting primarily of well sorted 
sand. The total thickness of these Ogallala deposits beneath the SWMU is not presently 
known, but based on regional information, may be as thick as 390 feet. The fluvial 
deposits shown on the boring logs from 4289 to 4296 feet mean sea level (MSL) consist 
of very fine- to fine-grained, well sorted, silty, calcareous red-brown sands (Appendix B-
1 ). These sands are comprised predominantly of subangular quartz grains with varying 
amounts of silt, calcium carbonate, and clay. One gradation analysis was performed on 
a sample collected within this unit at 9 feet BGS in boring 0342. The results indicate 
that this sample was comprised of approximately 46 percent sand, 18 percent silt, and 
36 percent calcium carbonate and/ or clay-sized material. The thickness of this unit is 
unknown at present due to the fact that the unit was not fully penetrated. 
Approximately 3 to 5 feet of native topsoil exists above this unit. No groundwater was 
encountered during the drilling of these borings. 

22792/89MC114W/R92 10-09-92/RYr/7 2-7 
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2.4 INTRODUCTION TO NATURE AND EXTENT OF CONTAMINATION 

The following introductory paragraphs on Concentrations of Major Elements and Soils 

for subsection 2.4 apply to subsections 2.5 and 3.4 through 14.4. The information is not 

repeated in those subsections for purposes of brevity. 

The purpose of this section is to summarize the nature and extent of contamination 

identified at 18 SWMUs at Cannon Air Force Base. This section focuses on those media 

which, by the distribution and nature of contamination, may be of potential concern from 

a public health, environmental, or regulatory standpoint. The risk assessment and the 

ecological assessment (Section 18.0) identify these concerns where they exist. 

This discussion is limited to the environmental media that were sampled in each of the 

SWMUs. For purposes of clarity, a definition of contamination is warranted. For this 

discussion, contamination is used to describe soil or groundwater that contains detectable 

concentrations of chemical compounds that do not occur naturally in the environment 

or that may be present at concentrations that exceed site background levels, as described 

below. The risk assessment and the ecological assessment performed as part of the RI 

will define the potential risk to public health and the environment and were primary 

considerations, along with ARARs, in determining whether or not remediation or 

additional investigations are warranted. 

The two media of concern at Cannon AFB are soil and groundwater. Soil is the primary 

medium of investigation performed at the site. Potential impacts to groundwater may 

not be as significant since the Ogallala aquifer lies at approximately 250 feet. In the 

SWMUs where there are existing monitoring wells, groundwater sampling was 

performed. Surface water features are limited to one SWMU, the wastewater lagoons. 

Concentrations of Major Elements 

Soil samples from seven SWMUs were analyzed for the major elements (calcium, 

potassium, and sodium). Minimum, maximum, and mean values for these inorganics are 

listed in Table 2-6 by SWMU. Also listed is the common range of these elements found 

in soils (Lindsay 1979). All detected values were within the common ranges found in 

22792/89MC114W /R92 lO..ffJ-92/RYf /1 2-8 
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soils of this region. In general, calcium occurs at higher concentrations in the soil 

because of the calcareous nature of soil (e.g., caliche). 

The highest maximum values reported in soil samples were: calcium at 231,000 mg/kg 

at the Engine Test Cell area; potassium at 2,770 mg/kg at the Sanitary Sewer Line; and 

sodium at 6,410 mg/kg at the NE Stormwater Drainage site. 

This section describes the background levels of the chemicals in soil at the 18 SWMUs 

at Cannon Air Force Base. Information is also provided for comparison with metals 

levels in soils for this region (USGS 1985) (Table 2-7). 

Three offsite background site (OFS) samples were collected during the RI and analyzed 

for metals, PCBs, and pesticides to obtain information on levels for these chemicals in 

soils near Cannon AFB. Specifically, results from analysis of the OFS soil samples were 

used to obtain average background levels for metals in soils at Cannon AFB. However, 

one of the samples (OFS-3) yielded detectable levels of PCBs and pesticides, so that the 

data for metals from this sample were not used in defining background levels. In 

addition, fourteen soil samples collected from along the sanitary sewer line having the 

following criteria, suggesting that these samples have not been impacted by base 

activities, were included in defining background levels of metals at Cannon AFB. 

• Metals concentrations were within levels for this region. 

• No detectable levels of organics were present in the samples. 

• No visible indications of soil discoloration were present at the boring 

location. 

• Subsurface samples were not moist or saturated. 

• The average concentrations of the detected metals and the standard 

deviations were utilized to give a concentration range representative of the 

soil naturally occurring near Cannon AFB. 

Table 2-7 summarizes the metals content of the background soil samples, and their 

reported concentrations, along with a range of concentrations for the site. 

22792/89MC114W /R9.2 10..()9-92/Rf'f /1 2-9 
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Several definitions are required in order to describe the different levels of chemical 

contamination. Metals at elevated concentrations are detected at levels greater than the 

95th percentile of the range (mean + 2 standard deviation). For example, the mean 

concentration of lead in the background soil is 5.2 mg/kg, and the 95th percentile would 

be 8.62 mg/kg. 

For the organics, it is assumed that any chemical found at measurable quantities will be 

considered to be above background levels. Note that if a chemical was detected to be 

present, but below the reporting limit, the results are qualified as estimated (J). If these 

chemicals are, upon professional judgment, considered to be normal laboratory 

contaminants (e.g., acetone, methylene chloride), they are not considered chemicals of 

interest. However, if those reported chemicals are related to compounds found at 

measurable quantities above reporting limits, their presence will be discussed in the text. 

The sampling program for each SWMU has been described in previous sections of this 

RI. The following subsections make reference to the preyious sections which are 

pertinent to that particular SWMU. It should be noted that in most SWMUs, some 

borings had to be redrilled and resampled due to laboratory-missed holding times, 

particularly for volatile analysis. In the following discussions, the redrilled borings will 

be listed and referred to as the original boring number. 

2.5 NATURE AND EXTENT OF CONTAMINATION 

One surface sample and one subsurface sample at a depth of 1 foot was collected at 

boring 0341. Three subsurface samples at depths of 1.5, 5, and 9 feet were collected at 

boring 0342 (Figure 2-1). Evaluation of the chemical analyses (TCL VOCs, semi-VOCs, 

TAL metals, TPH) of these samples has been used as a basis for characterizing the 

nature and extent of contamination. 

None of the target analyte list of volatile organic compounds were detected at 

concentrations above Contract Required Quantitation Limits (CRQL) in samples from 

SWMU No. 34. This is consistent with the initial Phase II IRP investigation conducted 

onsite during 1984 and 1985, which did not yield detectable levels of purgeable organic 

compounds above detection limits (Table 2-1 ). In the samples, collected from borings 
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0341 and 0342, cyanide was indicated in the instrumental readout, but it was not above 
reporting limits to report quantitative values. 

None of the target semi-volatile organic compounds were found above the CRQL in any 
of the samples. However, polynuclear aromatic hydrocarbon (P AH) compounds were 
detected at low levels (between instrument detection limits and reporting limits) in both 
samples from boring 0341 (surface and subsurface soil sample). As shown in Table 2-8, 
the compounds detected, phenanthrene, anthracene, benzo(a)anthracene, 
benzo( a )pyrene, fluoranthene, benzo(b )fluoranthene, benzo(k )fluoranthene, chrysene, 
benzo(g,h,i)perylene, indeno( 1,2,3-cd)pyrene, and dibenzo( a,h )anthracene, are all high 
molecular weight P AH compounds typically associated with the heavy distillate oil 
fraction or asphalt. Given that the ditch drains a large portion of the parking lot, it is 
possible that the source of these compounds may be the asphalt. Since elevated levels 
of total petroleum hydrocarbons (TPH) were found in boring 0341 (see Table 2-9), the 
P AH compounds are probably the constituents of residual petroleum products. 

The results for metals analysis in surface and subsurface soil shown in Table 2-10 
indicate that several metals were detected at levels above background. Cadmium was 
detected in the surface soil sample at boring location 0341 at 1.3 mg/kg. Chromium was 
detected at 12.3 mg/kg in the surface soil sample at boring location 0341, and at 
concentrations of 10.4 mg/kg and 10.5 mg/kg at a depth of 1 foot bgs in boring 0341 and 
0342, respectively. These values are above background levels at Cannon AFB, but are 

below the level of chromium commonly found in soils of this region of New Mexico, as 
shown in Table 2-7. Copper was detected at 1 foot bgs in soil boring 0341 at a 
concentration of 20.7 mg/kg. This value is slightly above both the background and the 
level found in soils of the region; however, it is not a metal of concern at this SWMU. 
Iron was detected at 8920 mg/kg at 1 foot bgs in boring 0342. This also may be 
naturally occurring, even though it is above background levels for iron in soils at Cannon 
AFB. 

From the metals analysis, lead was detected at concentrations above background in 
boring 0341 at a concentration of 40.7 and 38.1 mg/kg at the surface and at 1 foot depth, 
respectively (Table 2-10). The concentrations of lead in the soil samples from boring 
0341 appear to be, in general, higher than that found in samples from boring 0342. 
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Given boring 0341 was drilled near to the vehicle wash rack facility, it is possible that 

high levels of lead are due to the previous activities (possible use of leaded gasoline) in 

this area. As the ditch flows northeast, the levels of lead that occur here in the soil 

appear to be similar to background levels. During the initial Phase II IRP investigation, 

higher levels of lead were found in the subsurface soil ( 4-5.5 feet bgs) in boring 15B 

(Figure 2-1) than that in soil at deeper levels in that boring and in boring 15A 

Likewise, the 1987 investigation (Radian 1987) showed that lead was higher than 

background levels in the surface soil through most of the drainage ditch investigated (see 

Table 2-2). The samples from boring 0342 at depths greater than 1.5 feet do not 

indicate lead concentrations above background. Therefore, it is likely that most of the 

elevated lead is associated with only the top 1 foot of soil. This is consistent with the 

high levels of oil and grease that were also found during the 1987 investigation in only 

the top 1 foot of soil. The vertical extent of elevated lead in the vicinity of boring 0341 

below the upper 1 foot is presently unknown, since the boring could not be drilled 

deeper than 3 feet bgs due to the presence of utilities (i.e., high voltage underground 

lines). 

Manganese and nickel were detected at concentrations of 173 mg/kg and 9.2 mg/kg at 

1 foot in boring 0341. These values were above background concentration for the site 

but were within the range for soils of the region. Therefore, these metals are not 

considered to be contaminants at this SWMU. Selenium was detected in the surface soil 
' 

at boring 0341 at 2.2(J) mg/kg. This value is above both background and selenium 

concentration in soils of this region; however, since this value is estimated, selenium may 

actually be present at values below this concentration and is possibly naturally occurring. 

Zinc was detected at boring location 0341 at an estimated value of 237(J) mg/kg and 

60.3 mg/kg in the surface soil sample and 1 foot bgs. Zinc was also detected at 

22 mg/kg in the 1 foot sample in boring 0342. These values were above the background 

zinc concentration range for the site and above that found in soils of this region of the 

southwestern United States. 

Analysis for total petroleum hydrocarbons (TPH) from sample location 0341 indicated 

elevated concentrations (1180 and 397 mg/kg) at the ground surface and 1 foot bgs, 

respectively (Table 2-9). This was supported by the reported presence of tentatively 

identified compounds (TICs) and the presence of polynuclear aromatic hydrocarbons in 
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the semi-volatile analysis. (Tentatively identified compounds are identified in the gas 

chromatogram and the mass spectrum, but not quantified because they are not target 

analytes. Their identities are somewhat subjective and are based on comparison of their 

mass spectrum to that from a computer library search.) A variety of high molecular 

weight saturated hydrocarbons were detected at 0341 at 1 foot bgs. 

The subsurface samples from boring 0342 yielded nondetectable levels of TPH . 

Comparison of the analytical results of boring 0342 (1.5-3 ft bgs sample) with that of 

boring 1 (0-1 ft bgs sample) in Radian's 1987 investigation (the two geographically 

closest borings) show poor correlation. Boring 1 (Radian 1987) had previously indicated 

elevated levels of TPH of 200 mg/kg, while the present investigation indicates levels of 

less than 45 mg/kg. This change in concentration suggests that the tilling activities 

previously conducted were effective in reducing the TPH levels by increased aeration 

and biodegradation in the top 1 foot of soil. 

In summary, the AGE drainage ditch appears to have soil contaminated with petroleum 

hydrocarbons above 100 mg/kg and low levels of P AH compounds from surface to 3 feet 

bgs in boring 0341. However, petroleum hydrocarbons concentrations do decrease from 

the surface to the total depth of the boring at this location. The soil at boring 0341 also 

contains lead and zinc above background levels (Table 7-5). The vertical extent of 

elevated lead and zinc is presently unknown, since the boring did not extend beyond 3 

feet bgs. The contamination identified at boring 0341 does not appear to extend east 

of the culvert. 
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Woodward-Clyde 
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ANALYTICAL RESULTS OF SOIL SAMPLES COLLECTED BY RADIAN AT 
AGE DRAINAGE DITCH 

SWMU NO. 34/IRP NO. SD-15 
CANNON AFB, NEW MEXICO 

Sample Oil and Purgeable Organic 
Sample Depth Grease Lead 
Number (Ft-BGS) (mg/kg) (mg/kg) 

15A-1 

15A-2 

15A-3 

15B-1 

15B-1a1 

15B-2 

15B-3 

ND 
Ft-BGS 
mg/kg 
ug/kg 

3.0-4.1 <10 

8.5-9.5 <10 

47.5-50.0 <10 

4.0-5.5 99 

4.0-5.5 <10 

9.0-10.5 <10 

52.5-54.0 <10 

= Not detected 
= Feet below ground surface 
= Milligrams per kilogram 
= Micrograms per kilogram 

1 duplicate analysis 

5.8 

2.4 

0.93 

35 

69 

2.7 

1.2 

Compounds (EPA 8010/8020) 
(ugjkg) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Source: Final Report, IRP Phase II (Radian 1986) 
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TABLE 2-2 

""" TOTAL PETROLEUM HYDROCARBON AND 

""' 
TOTAL LEAD CONCENTRATIONS IN SOIL SAMPLES COLLECTED BY 

RADIAN AT AGE DRAINAGE DITCH 

""" SWMU NO. 34/IRP NO. SD-15 
,.. CANNON AFB, NEW MEXICO 

"''I 

Sample Sample Depth TPH1 Total Lead2 

""' Number (Ft-BGS) (mg/kg) (mgjkg) - 1-13 0-1 200 (5.0) 110 (.30) - 1-2 1-2 ND (5.0) 8.6 (.30) - 2-13 0-1 120 (5.0) 500 (.30) ,.., 
2-2 1-2 ND (4.0) 6.6 (.30) 

"""" 
2-2 (dup) 1-2 NA 6.8 (.30) - 3-13 0-1 540 (5.0) 120 (.30) -

"""' 
4-1 0-1 280 (5.0) 26 (.30) 

'10011 
5-1 0-.6 57 (5.0) 67 (.30) 

- 5-2 .6-1.5 ND (4.0) 5.6 (.30) 

- 6-1 0-.75 154 (5.0) 25 (.30) .. 6-2 .75-1.4 ND (4.0) 8.2 (.30) 

,.,. 6-2 (dup) .75-1.4 ND (5.0) 8.4 (.30) - 7-1 0-.6 ND (5.0) 62 (.30) 

- 8-1 0-.6 120 (5.0) 32 (.30) - 9-1 0-.6 120 (5.0) 32 (.30) - 9-2 .6-1.3 ND (5.0) 7.6 (.30) - 10-1 0-.9 910 (5.0) 62 (.30) - 11-13 0-.6 280 (5.0) 80 (.30) - 12-13 0-.6 320 (5.0) 90 (.30) - 13-1 0-.6 150 (5.0) 35 (.30) ---- 22792/89MC114W/R9T.2-2 09-28-92(10:23am)/RPTn Sheet 1 of 2 -
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TABLE 2-2 
(Concluded) 

Sample Sample Depth TPH1 

Number (Ft-BGS) (mg/kg) 

13-2 .6-2.0 ND (5.0) 

15-1 0-1.0 120 (5.0) 

20-1 0-.75 75 (5.0) 

Background 0-.75 300/ND5 (5.0) 

ND = Not detected at specified detection limit 
NA = Not Analyzed 
Ft-BGS = Feet below ground surface 
( ) = Detection limit 
dup = Duplicate sample 
mg/kg = Milligrams per kilogram 

Infrared Spectrophotometry, EPA Method 418.1 

Woodward-Clyde 
Consultants 

Total Lead2 

(mg/kg) 

16 (.30) 

55 (.30) 

45 (.30) 

13.9 (.30) 

2 

3 
Flame Atomic Absorption Spectrophotometry, Method SW -846 3050 
EP-Toxicity analyses run due to high total lead value detected. 
Results of EP-Toxicity analyses shown in Table 2-3. 

4 

5 
Value less than five times detection limit. 
False positive value due to vaporization of acetone bottle resulting in contamination 
of background sample. Rerun of background sample revealed < 5 mg/kg when 
analyzed. 

Source: Soil Removal Investigation Report (Radian 1987) 
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TABLE 2-3 

EP-TOXICITY ANALYTICAL RESULTS IN SOIL SAMPLES COLLECTED BY RADIAN AT 
AGE DRAINAGE DITCH, 

SWMU NO. 34/IRP NO. SD-15 
CANNON AFB, NEW MEXICO 

Sample Number 
[Date Sampled] 

Analytical Parameters/ 1-1 2-1 3-1 11-1 12-1 12-1 (dup) 
(Technique) [03/30/87) [03/30/87) [03/30/87) [03/30/87] [03/30/87) [03/30/87) 

EP-Toxicity Metals (mg/L) 

Silver (ICPES) ND (.007) ND (.007) ND (.007) ND (.007) ND (.007) ND (.007) 

Arsenic (Flame AA) .004 (.004) .004 (.004) ND (.004) .004 (.004) ND (.004) ND (.004) 

Barium (ICPES) 1.3 (.009) 1.4 (.009) 1.3 (.009) 1.7 (.009) 1.7 (.009) 1.6 (.009) 

Cadmium (ICPES) .02 (.003) .02 (.003) .02 (.003) .04 (.003) .04 (.003) .04 (.003) 

Chromium (ICPES) ND (.007) .01 (.01) ND (.007) ND (.007) ND (.007) ND (.007) 

Mercury (Cold Vapor AA) ND (.0005) ND (.0005) ND (.0005) ND (.0005) ND (.0005) ND (.0005) 

Lead (ICPES) ND (.042) ND (.042) .06 (.042) ND (.042) ND (.042) ND (.042) 

Selenium (Hydride AA) ND (.004) ND (.004) ND (.004) ND (.004) ND (.004) ND (.004) 

ICPES = Inductively Coupled Plasma (Atomic) Emission Spectrometry 
AA = Atomic Absorption Spectrophotometry 
ND = Not detected at specified detection limit 
() = Detection limit 

Source: Soil Removal Investigation Report (Radian 1987) 

22792/89MC114W/R9T.2-3 09-28-92(10:35am)/RPTI7 

Background 
[03/30/87) 

ND (.007) 

ND (.004) 

0.6 (.009) 

ND (.004) 

ND (.007) 

ND (.0005) 

ND (.042) 

ND (.004) 
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TABLE2-4 

SUMMARY OF SURFACE SOIL SAMPLING, BOREHOLE DRILLING, AND BOREHOLE SAMPLING CONDUCTED BY WCC AT AGE DRAINAGE DITCH, 

SWMU NO. 34/IRP NO. SD-15 , CANNON AFB, NEW MEXICO 

t 

BOREHOLE DATE(S) NUMBER OF NUMBER OF NUMBER OF NUMBER OF GROUND TOTAL 

I I • I 

NUMBER SAMPLING RIG DIAMETER SAMPLING 
BORING I DRILLING/I DRILL I BOREHOLE I DRILLING/ 

SAMPLING DRILLED/ ANALYTICAL ANALYTICAL SPTSOIL GRADATION ELEVATION DEPTH 
I DATE 

BOREHOLE 

METHOD USED (In) DEPTH FREQUENCY SAMPLED SOIL ONOC SAMPLES ANALYSIS (Ft-MSL) OF GROUTED 

INTERVALS SAMPLES SAMPLES COLLECTED SAMPLES BOREHOLE 

(Ft-BGS) COLLECTED COLLECTED COLLECTED (Ft-BGS) 

(::,. I~~.~ 
NA NA 0 to0.6 0 4300.28 3 12-10-91 

0342 I HSA I B-63 I 6.6 I 0 to 11 I Contlnous I 10-22-91 

<o3of9h < • lisA> · .•• ti#iiii tJ . <> WI@§ < MOil'•~~~f < j2..Jl~"~i < >I> 
6 3 4300.07 I 11 

1
10-22-91 

... c.·· 1~¥~·# >? ••• 39 ) JMQ";.9f 

In Inches 

Ft-BGS Feet Below Ground Surface 

Ft-MSL Feet Mean Sea Level 

SPT Standard Penetration Test 

HSA Hollow Stem Auger 

HT Hand Trowel, Surface Sample 

NA Not Applicable, Surface Sample 

NS Not Sampled 

B-53 
B-61A 

B-61B 

F-10 

CME-76 

OD 

ID 

Mobile B-63 Auger Drill Rig with 6" OD /3. 75" ID Augers and 6.6" Bullet Bit 

Mobile B-6t Auger Drill Rig with 6" OD /3. 76" ID Augere and 6.5" or 8.26" Bullet Bit 

Mobile B-61 Auger Drill Rig with 7.26" OD /4.26" ID Augers and 7.6" Bullet Bit 

Falling F-10 Auger Drill Rig with 8.25" OD /4.25" ID Augers and 8.5" Bullet Bit 

Central Mine Equipment CME-75 Auger Drill Rig with 7.75" OD /4.26" ID Augers and 8.0" Bullet Bit 

Outer Diameter 

Inner Diameter 

( )* The borings that are shaded and In parentheses correspond to either a redrlll or surface resample of the prsvlous boring or aurlaca sample due to laboratory mlsaod holding times. These borings or 

surface rosamples were drilled or collected approximately 1 to 5 feet away from the original boring or surface sample location. 
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TABLE2-5 

SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND QA/QC SAMPLES COLLECTED BY WCC AT AGE DRAINAGE DITCH, 
SWMU NO. 34IIRP NO. SD-15, CANNON AFB, NEW MEXICO 

BORING DEPTH SAMPLE SAMPLE DATE TIME OVA ON ANALYTICAL 
NUMBER INTERVAL IDENTIFICATION TYPE SAMPLED SAMPLED SAMPLE PARAMETERS 

(Ft-BGS) NUMBER (ppm) 

0341 0100.5 CAN034-0341-QOOO A MSIMSD Soil 10-24-91 1555 0 VOC,SV,M,TPH 
Oto 1 CAN034-0341-4000 SPT Soil 12-QS-91 1425 
1to3 CAN034-0341-Q001 A/SPT Soil 12-Q8-91 1430 0 VOC,SV,M,TPH 

CAN034-0341-Q101 A MRD Soil 12-Q8-91 1430 0 VOC,SV,M,TPH 
CAN034-0341-Q151 A AB Water 12-Q8-91 1500 voc 
CAN034-034t..Q181 A ow Water 12-Q8-91 1510 VOC 
CAN034-0341-Q172 A RB Water 12-Q8-91 1640 VOC,SV,M,TPH 

0342 1.510 3 CAN034-0342-Q001 A/SPT Soil 10-22-91 1050 0 VOC,SV,M,TPH 
CAN034-0342-Q161 A FD Soil 10-22-91 1050 0 VOC,SV,M,TPH 

3to5 CAN034-0342-4003 SPT Soil 10-22-91 1055 
5107 CAN034-0342-Q005 A/SPT MSIMSD Soil 10-22-91 1130 0 VOC,SV,M,TPH 
71o9 CAN034-0342-4007 SPT Soil 10-22-91 1135 
91011 CAN034-0342-Q009 A/SPT Soil 10-22-91 1220 0 VOC,SV,M,TPH 

CAN034-0342-4009 GA Soil 10-22-91 1220 

Ft-BGS Feel Below Ground Surface FD Field Duplicate SV Semi Volatile Organic Compounds 
OVA Organic Vapor Analyzer Reading MRD Missouri River Division Duplicate M Metals (TAL) 
ppm Parts per Million AB Ambient Blank TPH Total Petroleum Hydrocarbons 
A Analytical RB Rinsale Blank BTEX Benzene, Toluene, Ethylbenzene, 
SPT Standard Penetration Test ow Decontamination Water Blank Xylene 
GA Gradation Analysis TB Trip Blank TOC Total Organic Carbon 
L Lithology VOC Volatile Organic Compounds (TCL) OL Organic Lead 
MSIMSD Matrix Spike I Matrix Spike PCB Polychlorinated Biphenols, Pesticides PbiCr Lead I Chromium 

Duplicate TCL Target Compound List TAL Target Analyte List 

( )* The borings that are shaded and in parentheses correspond to either a redrill or surface resarnple of the previous boring or surface sample due 
to laboratory missed holding limes. These borings or surface resamples were drilled or collected approximately 1 to Sleet away from the 
original boring or surface sample . 
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Calcium 

Potassium 

Sodium 

Calcium 

Potassium 

Sodium 

mg/kg = 
ND = 

TABLE 2-6 

MINIMUM, MAXIMUM AND MEAN CONCENTRATIONS OF MAJOR ELEMENTS 
MEASURED IN SOIL SAMPLES COLLECTED BYWCC AT VARIOUS SWMUs 

CANNON AFB, CLOVIS, NEW MEXICO 

Common Range Age Drainage Ditch Sludge Weathering Pit Fire Training Area No. 1 

for Soils1 SWMU No. 34 SWMU No. 76 SWMUNo. 78 

(mg/kg) (mg/kg) (mg/kg) (mg/kg) 

Min. Max. Mean Min. Max. Mean Min. Max. 

7,000-500,000 39,200 122,000 70,000 2,600 219,000 123,000 832 151,000 

400-30,000 860 2,140 1,500 592 1,830 1,300 253 2,570 

750-7,500 319 319 320 304 361 330 ND ND 

Engine Test Cell NE Stormwater Drainage Sanitary Sewer Line Offsite Background 

SWMU Nos. 86-90 SWMU No. 95 SWMUNo. 98 OFS 

(mg/kg) (mg/kg) (mg/kg) (mg/kg) 

Min. Max. Mean Min. Max. Mean Min. Max. Mean Min. Max. 

2,000 231,000 59,000 88,900 223,000 142,000 4,900 29,600 120,000 1910 2,840 

803 2,250 1,600 448 2,030 1,200 823 2,770 1,600 1,730 1,930 

ND ND ND 1,170 6,410 2,900 330 532 410 ND ND 

Milligrams per kilogram 
Not detected above the reporting limit. 
Source: Lindsay, W.L., 1979. Chemical Equilibria in Soils. John Wiley and Sons, N.Y., N.Y. 

Mean 

40,000 

1,200 

ND 

Mean 

2,300 

1,800 

ND 
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Boring No. 
Depth 
(Ft-BGS) 

ELEMENT 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

Cadmium 
Calcium 

Chromium 
Cobalt 
Copper 
Iron 

Lead 
Magnesium 
Manganese 

Mercury 

Nickel 

Potassium 
Selenium 
Sliver 

Sodium 
Thallium 
Vanadium 

Zinc 

Ft-BGS 

(1) 
(2) 

(3) 

(4) 
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TABLE 2-7 

BACKGROUND ELEMENTAL CONCENTRATIONS (1) 
IN SOIL SAMPLES COLLECTED BY WCC AT OFFSITE AREAS AND ALONG THE SANITARY SEWER LINE 

CANNON AFB, NEW MEXICO 

OFS-1 OFS-2 9806 

0 0 11 

8870 
6 

1.8 
87.2 
0.49 
0.87 

2220 
8.8 

2.7 
18.3 

7860 

6.7 

1390 
160 

0.11 

6.9 
1760 

0.22 
0.87 

286 
0.22 
17.7 
18.6 

8830 4910 
6 6.1 

1.9 1.1 
62.3 140 
0.44 0.44 

0.87 0.88 
1910 101000 

8.7 6.1 
2.7 2 

16.3 6.6 
8010 3720 

10 3.6 
1410 2460 

172 63.2 
0.11 0.11 

6.7 3.8 

1930 1160 

0.22 0.22 
0.87 0.88 

288 290 
0.22 0.22 

17.6 8.6 
21.4 10.3 

• No value given 
• Feet below ground surface 

9806 
14 

8240 
6.2 
1.4 

1200 
0.64 
0.91 

40600 
7.6 

3.9 
6.8 

6390 
6.6 

4410 

128 
0.11 

6.9 
1890 

0.23 
0.91 

384 
0.23 
19.6 
17.4 

9807 

11 

9370 
6.2 

1.8 
351 

0.46 
0.91 

62100 

8.3 
3.3 
9.3 

7240 

6.8 

4420 
138 

0.11 

8.2 
2100 

0.23 
0.91 

301 

0.23 
20.6 
19.6 

All concentrations are In milligrams per kilogram (mg/kg) 

9819 
12 

9823 
14 

6490 8810 
6.6 6.3 

0.95 1.3 
866 138 

0.47 0.47 
0.95 0.93 

164000 121000 

4.6 6.7 
1.4 3.2 

4 7.2 
2760 6240 

1.6 6.6 
18300 6680 

24.9 64.1 

0.12 0.12 
4.6 6 
986 2060 

0.24 2.3 
0.96 0.93 

313 307 
0.24 0.23 

23.6 18.3 
6.6 13.3 

The range waa established aa (+) or (-)two standard deviations from the mean. 
No range could be calculated. 

USGS 1984 

9826 
16 

8810 
6.2 
1.3 

79.1 
0.46 

1.1 

67700 
8.3 

3 

9.2 
6960 

4.2 
3960 

80.8 

0.11 

6.7 
2080 

0.22 

0.9 

297 
0.22 
17.6 
14.4 

9827 
17 

9828 
14 

9829 
18 

9834 
10 

4280 4810 6120 6180 
6.1 6.2 6.3 6.1 

0.67 0.7 0.86 
111 70.4 231 241 

0.46 0.46 0.46 0.64 
0.89 0.9 0.92 0.89 

78600 61800 167000 89800 

4 4.6 4.1 4.8 
1.3 2.6 2.6 3.1 
2.8 4.1 4.4 7.7 

3~0 6390 4640 4600 

3.9 6.3 4.1 4.6 

3830 3030 4300 4420 
43.3 91 86.7 97.7 

0.11 0.11 0.11 0.11 

4.4 6.8 6.8 7.9 
1300 1360 1670 1710 

0.22 0.23 0.23 0.22 

0.89 0.9 0.92 0.89 
295 297 302 295 

0.22 0.23 0.23 0.22 
16.2 19.7 16.4 20.6 
7.9 11.6 11.3 10.7 

9838 
10 

9841 
08 

9842 
07 

7790 6000 4000 
6.1 6.1 6.2 

0.78 1.2 
14.9 442 87.1 
0. 77 0.66 0.46 
0.89 0.89 0.91 

4900 124000 131000 
8 8.2 4.6 

3 3.1 3.3 
6.4 7 6.6 

7960 6900 4040 

6.8 6.8 6.8 
4080 3070 2680 

71.4 99.2 64.4 

0.11 0.11 0.11 
7.6 8.3 6.9 

2770 1410 1020 

0.22 0.22 0.23 
0.89 0.89 0.91 

816 295 632 

0.22 0.22 0.23 
28.3 19.6 13.6 
18.4 13.4 9.9 

9843 
08 

Mean 
X 

4030 8608.76 
4.9 6.18 
1.3 1.19 

334 276.19 
0.43 0.60 
0.88 0.91 

172000 84346.63 

4.8 6.99 

2.6 2.72 
7 7.60 

3930 6488.26 
6.4 6.20 

2830 4386.00 

62.4 89.13 
0.11 0.11 

6.2 6.03 
888 1622.63 

0.21 0.36 

0.88 0.90 

462 348.81 
0.21 0.22 

12.8 18.00 
9.8 13.20 

Std. 
Dav. 

1989.04 
0.14 

0.38 
313.99 

0.09 
0.06 

64358.32 

1.88 
0.67 
3.92 

1613.67 

1.72 
3768.93 

39.12 

0.00 

1.23 
496.14 

0.60 
0.02 

98.47 

0.01 
4.37 
4.31 
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Statistical 
Range(2) 

Levels in 
Clovis, NM 
Region (4) 

2671-10447 6,000 
4.88-6.44 <1 
0.43-1.96 6.6 

0-903 600 
0.32-0.68 1-2 
0.81-1.01 

0-193082. 790-1800 
2.87-9.31 30 
1.38-4.06 3-7 

0.00-16.44 20 
2239-8683 1 00-1600 
1.78-8.64 16 

0-11903 200-600 
10.89-167 600 

-- - --(3) 0.32 
3.67-8.49 16 
632-2613 1600 

0-1.35 0.16-D.30 

0.86-0.~ 

164-640 700 
0.20-D.24 

9.26-26.74 30-70 
4.68-21.82 46 

' 
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TABLE 2-8 

POLYNUCLEAR AROMATIC HYDROCARBON (PAH) 
CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED BY WCC AT 

AGE DRAINAGE DITCH 

SWMU NO. 34/IRP NO. SD-15 
CANNON AFB, NEW MEXICO 

Boring 0341 Boring 0342 

Compound Sample Depth (Ft-BGS) Sample Depth (Ft-BGS) 

0-0.5 1-3 1.5-3 5-7 

Phenanthrene 2001 3701 380U 370U 

Fluoroanthene 4001 840 380U 370U 

Pyrene 2701 600 380U 370U 

Anthracene 710U 1001 380U 370U 

Chrysene 2001 3701 380U 370U 

Benzo( a )anthracene 1601 3401 380U 370U 

Benzo( a )pyrene 2001 3101 380U 370U 

Benzo(b )fluoranthene 4001 520 380U 370U 

Benzo(k)fluoranthene 710U 2001 380U 370U 

Dibenzo( a,h )anthracene 710U 531 380U 370U 

Benzo(g,h,i)perylene 3001 400U 380U 370U 

Indeno( 1,2,3-cd)pyrene 2401 2501 380U 370U 

Ft-BGS - Feet below ground surface 
1 = Estimated value 
u = Not detected 

All concentrations are in micrograms per kilogram (J.tg/kg). 

22792A/89MCII4 W /R9T .2-8 09-30-92(8:53am)/RPT/12 
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370U 

370U 

370U 

370U 

370U 

370U 

370U 

370U 

370U 

Sheet 1 of 1 

I I 



'II 

--... 
-
.,.~ 

----
II' ---... 
---..,. 
--.. 
----------.... 
--
---

TABLE 2-9 

Woodward .Clyde 
Consultants 

TOTAL PETROLEUM HYDROCARBON CONCENTRATIONS IN SOIL SAMPLES 
COLLECTED BY WCC AT 
AGE DRAINAGE DITCH 

SWMU NO. 34/IRP NO. SD-15 
CANNON AFB, NEW MEXICO 

Boring Number 
Sample Depth 

(Ft-BGS) 

U= 
Ft-BGS = 
mg/kg = 

0341 

0342 

Not detected 

0- 0.5 

1- 3.0 

1.5- 3 

5-7 

9- 11 

Feet below ground surface 
Milligrams per kilogram 

22792A/89MC114W/R9T.2-9 09-28-92/RPT/12 

TPH 
(mg/kg) 

1180 

397 

45.1 u 
44.6 u 
44.9 u 
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TABLE 2-10 -- METAL CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED BY WCC AT 
AGE DRAINAGE DITCH - SWMU NO. 34/IRP NO. SD-15 ,.., CANNON AFB, NEW MEXICO -- Boring 0341 Boring 0342 

Sample Depth (Ft-BGS) Sample Depth (Ft-BGS) Background2 - Element 0-0.5 1-3 1.5-3 5-7 (x + 2u) - Aluminum 4040 8230 12500 9170 2571-10447 - Antimony 5UJ 5.5 UJ 5.2UJ 5.2UJ 4.88-5.4 
Arsenic 1.6J 2.8 J 2J 2J 0.43-1.95 - Barium 148J 161 J 94.8 163J 0-903 - Beryllium 0.43U 0.48 u 0.551 0.49J 0.32-0.68 - Cadmium 1.3 0.96 u 0.9U 0.91U 0.81-1.01 
Calcium 39200 49100 69700 122000 0-193062 - Chromium 12.3 10.4 10.5 8.1 2.67-9.31 - Cobalt 2.8J 2.8 J 4.2J 3.5J 1.38-4.06 - Copper 15 20.7 14U 10.8U 0.00-15.44 
Iron 4680J 6710 J 8920 6450 2239-8683 - Lead 40.7 38.1 6.5 5.1 1.76-8.64 - Magnesium 1530 2330 2810 3320 0-11903 - Manganese 83.9 173 J 120 83.4J 10.88-167 
Mercury 0.11U 0.12 u 0.11U 0.11U - Nickel 7.5U 7.1 J 9.2 7.U 3.57-8.49 - Potassium 860J 1570 2140 1520 632-2613 .. Selenium 2.2J - R -R -R 0.00-1.35 
Silver 0.87U 0.96 u 0.9U 0.91U 0.86-0.94 • Sodium 319J 316 u 298U 299U 154-540 - Thallium 0.22UJ 0.24 UJ 0.23UJ 0.23UJ 0.20-0.24 
Vanadium 11.8 16 18.1 19.1 9.26-26.74 - Zinc 237J 60.3J 22 16.8J 4.58-21.82. -

UJ Estimated as non-detect at instrument detection limit - J Estimated value - u Not detected 
-R Rejected - No range could be calculated 
Ft-BGS = Feet below ground surface -

All concentrations are in milligrams per kilogram (mg/kg). 
2 Background range calculated from values in Table 2-7. -- 22792A/89MC114W/R9T.210 10-01-92/RPT/12 Sheet 1 of 1 
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3.0 
SLUDGE WEATHERING PIT (SWMU NO. 76/IRP NO. WP-14) 

3.1 SWMU DESCRIPTION 

3.1.1 Setting 

The sludge weathering pit is located near Building 396 on the north part of the base and 
was used for weathering sludge from leaded gas tanks (Figure 3-1 ). After the sludge was 
judged to be weathered, it was removed to a landfill for final disposition (USAF 1990). 

3.1.2 History of Use 

This site was used in the 1960s and 1970s for the weathering of fuel tank sludges. The 
quantities of sludges weathered at the site or how often it was used is not known. 
However, the quantities of sludge are estimated to be small based on conversations with 
base personnel. The pit was last used in 1980, at which time it was filled with soil and 
left to revegetate (USAF 1990). 

3.1.3 Past Investigations 

The pit is a well defined area with a depressed ground surface covered with native 
vegetation. A low, subtle berm surrounds the pit. A soil sample was analyzed in 1981 
for lead, and extractable oil and grease. Results for lead were negative and the analysis 
for oil and grease indicated 0.012 g/kg (CH2M Hill 1983). 

3.1.4 Land Use and Demography 

The sludge weathering pit is located in an open field that is not currently being used. 
However, the pit is located adjacent to the east side of the POL bulk storage area where 

fuels are stored. Ground maintenance contractors mow the pit area once per month for 
approximately 5 to 10 minutes, for 6 months of the year. 

22792/89MC114W /R9.3 10-09-92/RPf /1 3-1 
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3.2 FIELD INVESTIGATION 

Woodward.Ciyde 
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This section provides a discussion of the field activities conducted by wee at the Sludge 
Weathering Pit from October 21 through 29, 1991. The activities at this SWMU, as 

outlined in the FSP (Wee 1991c), consisted of collecting 2 surface soil samples for 
chemical analysis, 1 surface soil sample for gradation analysis, drilling 4 soil borings, 
collecting 9 subsurface soil samples for chemical analysis and 3 subsurface soil samples 
for gradation analysis. 

Table 3-1 summarizes the drilling and sampling methods, along with sampling frequency 
conducted at each soil boring and surface sample location during the 1991 wee 
investigation. A complete record of all surface soil, subsurface soil, and associated 
QAjQe samples collected at the Sludge Weathering Pit is presented in Table 3-2. The 
locations of the surface soil samples and soil borings are shown on Figure 3-1. 

3.2.1 Sampling Objectives 

The objective of sampling at the Sludge Weathering Pit was to evaluate the nature and 
extent of potential hazardous contaminants that may be present. The sampling intervals 
were located to provide a cross-sectional profile of the sludge weathering pit. The data 

collected at these boring locations were used to further evaluate the extent of potential 

contamination, if present, and to perform a baseline risk assessment to determine if the 
area poses a risk to human health or the environment. The data may also be utilized 

to evaluate remedial actions if necessary. Presently, there does not appear to be any 
substantial risk to the groundwater, so no hydrogeologic investigation was planned or 
conducted. 

3.2.2 Surface Soil Investigation 

Three surface soil samples were collected from 0 to 0.5 feet BGS near borings 0760, 

0762, and 0763. All three samples were collected using a stainless steel hand trowel. 
The samples from borings 0762 and 0763 were analyzed for TeL VOes, semi-VOes, 
TAL metals, and organic lead. Geotechnical gradation analysis was performed on one 

sample from boring 0760. 

22792/89MC114W /R9.3 10-09-92/RPT /7 3-2 
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3.2.3 Subsurface Soil/Vadose Zone Investigation 
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One soil boring, 0760, was initially drilled near the center of the pit to determine the pit 

bottom/native soil interface. This boring was drilled to a depth of 19 feet BGS, and 

sampled continuously. All soil borings were described lithologically from the split spoon 
samples obtained during drilling. The bottom of the pit was estimated to be between 

6 and 7 feet BGS. All field personnel involved in the drilling of this soil boring were 

suited up in Level e personal protective equipment (PPE). A total of four air samples 

(one ambient air blank, three real-time samples) were collected using continuous flow 

pumps during the drilling of this boring and analyzed for tetraethyllead. The results.of 

the analyses were non-detect for tetraethyllead. Based on these results, the remaining 

three soil borings were drilled in Level D PPE. 

The three other borings, 0761, 0762, 0763, were drilled to depths of 27, 33, and 24 feet 

BGS, respectively. All soil borings were sampled continuously from surface to 20 feet 

BGS and at 5-foot intervals from 20 feet BGS to total depth. The split spoons were 

described lithologically. Subsurface soil samples for chemical analysis were collected at 

4, 10, and 25 feet BGS in boring 0761; at 8, 14, and 31 feet BGS in boring 0762; and at 

8, 18, and 22 feet BGS in boring 0763 for a total of nine subsurface soil samples. The 

subsurface analytical samples were collected with stainless steel split spoons and 

analyzed for TeL VOes, semi-VOes, TAL metals and organic lead. Three subsurface 

soil samples were collected at 2 feet BGS in boring 0761; at 8 feet BGS in boring 0762; 

and at 14 feet in boring 0763 for geotechnical gradation analysis. 

3.3 PHYSICAL CHARACTERISTICS 

This section provides a discussion of the soil, geology and hydrogeology at the Sludge 

Weathering Pit based on the detailed lithologic descriptions of split spoon samples and 

gradation analysis results from the 1991 wee investigation. 

22792/89MC114W /R9.3 10-09-92/RPr /7 3-3 
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3.3.1 Soil 

Woodward-Clyde 
Consultants 

The soils underlying the Sludge Weathering Pit were not characterized because the 

material encountered during the drilling of the four soil borings was determined to be 

backfill used to fill in the pit after it was closed in 1980. 

3.3.2 Geology 

The near surface (upper 33 feet) stratigraphy at the Sludge Weathering Pit consists of 

Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. Geologic cross­

section A-A' (Figure 3-2) was constructed using the lithologic borings from the 1991 

wee field investigation. This cross-section runs northwest-southeast (see Figure 3-1 for 

the cross-section location). Stratigraphic correlations of the various fluvial deposits 

between borings is based primarily on the split spoon lithologic samples collected during 

drilling. 

The SWMU is underlain by Ogallala fluvial deposits consisting primarily of well sorted 

sand, with scattered thin (1 to 4 feet thick) layers of caliche. The total thickness of these 

Ogallala deposits beneath the SWMU is not presently known, but based on regional 

information, may be as thick as 390 feet. 

It would appear from the geologic cross-section and the lithologic descriptions (Appendix 

B-1) that two fairly distinct sand, sand/caliche units are present beneath the SWMU to 

a depth of 33 feet. The lower fluvial deposits shown on the cross-section from 4283 to 

4285 feet MSL consist of very fine- to medium-grained, moderately sorted, 

unconsolidated light red-brown sands. These sands are comprised predominantly of 

subangular to subrounded quartz grains and are relatively clean (i.e., little or no silt/ clay 

sized particles). This unit was only encountered in boring 0762 at approximately 31 feet 

BGS. The thickness of this unit cannot be determined at present due to the fact that 

the unit was not fully penetrated. 

The upper fluvial deposits shown on the geologic cross-section from 4285 to 4310 feet 

MSL consist of very fine- to fine-grained, well sorted, silty, calcareous light to pale brown 

sands. These sands are comprised predominantly of subangular to subrounded quartz 

22792/89MC114W /R93 10-09-92/RPT /7 3-4 
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grains with varying amounts of silt. Occasionally, these sands are moderately to well 
cemented with calcium carbonate. Thin layers of light to medium brown, silty, sandy 
caliche are scattered throughout this unit. In all four soil borings, the upper 5 to 8 feet 
of this unit was heavily stained medium to dark gray, with most of the unit between 5 
and 19 feet BGS also appearing to be contaminated with petroleum residues based on 
OVA readings and visual and odor observations. Two gradation analyses were 
performed on samples collected within this unit, one from the caliche at 8 feet BGS in 
boring 0762 and one from the sand at 14 feet BGS in boring 0763. The results indicate 
that the caliche sample was comprised of approximately 45 percent calcium carbonate 
and/ or day-sized material, 32 percent sand, and 23 percent silt, while the sand sample 
was comprised of approximately 60 percent sand, 26 percent silt, and 14 percent calcium 
carbonated and/ or day-sized material. Based on the cross-section, the thickness of this 
unit is approximately 25 feet at boring 0762. Approximately 6 feet of backfill exists 
above this unit. No groundwater was encountered during the drilling of these borings. 

3.4 NATURE AND EXTENT OF CONTAMINATION 

Two surface soil samples, 0762 and 0763, and nine subsurface soil samples from borings 
0761, 0762, and 0763, were collected (Figure 3-1). Evaluation of the chemical analyses 
(TCL VOCs, semi-VOCs, TAL metals, organic lead) of these samples has been used as 
a basis for characterizing the nature and extent of hazardous contaminants that may be 

present. 

Target analyte list volatile organic compounds and semi-volatile organic compounds were 
not detected above the CRQL in surface and subsurface samples from SWMU No. 76. 
Acetone was reported by the lab to be present in one sample in boring 0763 at a depth 
of 18 feet at a concentration of 210 ,ug/kg. However, the absence of detectable acetone 
in other samples from the same boring and the low concentration of acetone indicates 
acetone probably occurred from laboratory contamination. 

Ethyl benzene and xylenes were also reported at estimated concentrations of 4000J and 
79001 ,ug/kg, respectively, in boring 0763 at 8 to 10 feet bgs, but both compounds were 
below the laboratory reporting limits of 27,000 ,ug/kg for that sample, and hence the 
reported concentrations are uncertain (Table 3-3). The reporting limits for TCL volatile 
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and semi-volatile organic analyses were raised in samples 0761 (4 to 6 feet bgs), 0762 
(8 to 10 feet bgs), and 0763 (8 to 10 feet bgs) because of the sample dilution 
necessitated due to the presence of non-target compounds (Table 3-3). Tentatively 
identified compounds (TICs) from VOC and semi-VOC analyses of the above samples 
revealed a variety of medium molecular weight saturated and unsaturated hydrocarbons. 
The surface samples collected from borings 0762 and 0763 did not have to be diluted for 
the analysis. 

For the subsurface samples at greater than 10 feet bgs, the TIC report indicated very few 
hydrocarbons and at low enough levels that the samples did not require dilution. Ethyl 
benzene and xylenes were not detected above the CRQL in any of the borings below the 
10-foot depth. The presence of non-target compounds at shallow depths may be due to 
the residual petroleum sludge at the bottom of the pit, estimated to be at a depth of 
approximately 6 feet bgs (see Section 3.2.3). 

The results for metals analysis of the two surface soil samples collected at boring 
locations 0762 and 0763 generally indicate that metals were detected at or below 
background concentrations (Table 3-4). The metals beryllium, chromium, cobalt, iron, 
lead, manganese, and zinc, were detected above site background, levels, but below 
concentrations in soils of this region. 

Results for metals analysis of subsurface samples shown in Table 3-4 indicate that the 
metals were detected below background concentrations. Barium was detected above 
background levels at 1060 mg/kg in boring 0761 at 18 feet bgs; however, barium was also 
detected at concentrations below background in all other samples at this SWMU. This 
suggests that this value is either an anomaly or reflects the natural variability of barium 
in the soils due to variability of sand and caliche layers. Mercury was detected above 
the site background range in two samples from boring 0761 at concentrations of 0.13 and 
0.85 mg/kg at 4 and 25 feet bgs respectively; however, no mercury was detected at the 
10-foot depth in the same boring. Silver was detected at low concentrations (11 to 1.5J 
mg/kg in two samples from boring 0761, and 1 sample from boring 0762). The values 
for silver are near background levels for soil at Cannon AFB, and are estimated values; 
therefore, it is not considered to be a contaminant of concern at the SWMU. 
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Organic lead was analyzed in all of the samples because of the known history of the site 

where leaded gas tank sludges were initially treated (Table 3-4). However, there is no 

indication that organic lead is at levels of concern at this site. Since organic lead is 

highly unstable under normal conditions because of its rapid oxidation rates, it is not 

unusual that organic lead is found only at low levels. However, inorganic lead, an 
oxidation product of organic lead, was also detected at concentrations below site 

background levels found in soils of this region. 

In summary, the analytical data suggest the possible presence of residual petroleum tank 

bottom sludge in the pit from a depth of 4 to 6 feet bgs and underlying native soils 

containing petroleum compounds from a depth of 6 to possibly 18 feet bgs, particularly 

in the vicinity of borings 0762 and 0763. Ethyl benzene and xylenes were detected at 

estimated concentrations of 4000 ~g/kg and 7900 ~g/kg, respectively, in boring 0763 at 

a depth of 8 to 10 feet. 

Ethyl benzene and xylene may also be present in samples from 4 to 6 feet in boring 0761 
and 8 to 10 feet in boring 0762 but may be masked by high detection due to laboratory 

dilution of samples because of non-target compounds. 

Mercury appears to be the only metal of concern at this SWMU, with concentrations of 

0.13 mg/kg at 4 feet bgs and 0.85 mg/kg at 25 feet bgs in soil boring 0761. 
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TABLE 3-1 

SUMMARY OF SURFACE SOIL SAMPLING, BOREHOLE DRILLING, AND BOREHOLE SAMPLING CONDUCTED BY WCC AT SLUDGE WEATHERING PIT, 

SWMU NO. 76/IRP NO. WP-14, CANNON AFB, NEW MEXICO 

DRILLING/ DRILL BOREHOLE DRILLING/ BOREHOLE 

SAMPLING RIG DIAMETER SAMPLING SAMPLING 

METHOD USED (In) DEPTH FREQUENCY 

INTERVALS 

(Ft-BGS) 

HSA B-53 6.6 0 to 19 Continuous 

HSA B-61A 6.5 0 to20 Continuous 

20 to27 6' Intervals 

HT NA NA 0 to0.6 NA 

HSA B-61A 8.5 0 to 19 Continuous 

19 to33 6' Intervals 

HT NA NA 0 to0.5 NA 

HSA B-81A 8.6 Oto20 Continuous 

20 to 24 6' Intervals 

~ ~-- ~ -

Inches B-63 

Feet Below Ground Surface B-81A 

Feet Mean Sea Level B-81B 

Standard Penetration Test F-10 

Hollow Stem Auger CME-76 

Hand Trowel, Surface Sample OD 

Not Applicable, Surface Sample ID 

Not Sampled 

DATE(S) NUMBER OF NUMBER OF NUMBER OF NUMBER OF 

DRILLED/ ANALYTICAL ANALYTICAL SPTSOIL GRADATION 

SAMPLED SOIL QNQC SAMPLES ANALYSIS 

SAMPLES SAMPLES COLLECTED SAMPLES 

COLLECTED COLLECTED COLLECTED 

10-21-91 0(3) 0(1) 9 1 

10-28-91 2 1 10 1 
10-28-91 1 1 1 0 

10-23-91 1 0 NA 0 

10-28-91 2 1 10 1 

10-28-91 to 10-29-91 1 1 2 0 

10-23-91 1 2 NA 0 
10-29-91 2 1 10 1 

10-29-91 1 0 1 0 

Mobile B-63 Auger Drill Rig with 8" OD /3.76" ID Augers and 6.6" Bullet Bit 

Mobile B-81 Auger Drill Rig with 6" OD /3.76" ID Augers and 8.6" or 6.26" Bullet Bit 

Mobile B-81 Auger Drill Rig with 7.25" OD /4.26" ID Augers and 7.5" Bullet Bit 

Falling F-10 Auger Drill Rig with 8.25" OD /4.25" ID Augers and 8.5" Bullet Bit 

GROUND 

ELEVATION 

(Ft-MSL) 

4316.06 

4318.08 

4318.02 

4316.87 

Central Mine Equipment CME-76 Auger Drill Rig with 7.75" OD /4.26" ID Augers and e.o• Bullet Bit 

Outer Diameter 

Inner Diameter 

22792N89MC114W/R9T3-1.Wr<1 01-0ct-92/RPT/11 
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TOTAL DATE 

DEPTH BOREHOLE 

OF GROUTED 

BOREHOLE 

(Ft-BGS) 

19 10-21-91 

27 10-30-91 

33 10-30-91 

24 10-30-91 
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SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND QA/QC SAMPLES COLLECTED BYWCC AT SLUDGE WEATHERING PIT, 

SWMU NO. 76/IRP NO. WP-14, CANNON AFB, NEW MEXICO 

BORING DEPTH SAMPLE SAMPLE QA/QC SAMPLE DATE TIME OVA ON ANALYTICAL 
NUMBER INTERVAL IDENTIFICATION TYPE SAMPLES MATRIX SAMPLED SAMPLED SAMPLE PARAMETERS 

(Ft-BGS) NUMBER (ppm) 

0760 0 to0.5 CAN076-0760-6000 A AB Air 10-21-91 0900 OL 
CAN076-0760-4000 GA Soil 10-21-91 1035 

0 to2 CAN076-0760-4000 SPT Soil 10-21-91 1035 
2to4 CAN076-0760-4002 SPT Soil 10-21-91 1040 
4to6 CAN076-0760-4004 SPT Soil 10-21-91 1055 0 

0 to6 CAN076-0760-6002 A Air 10-21-91 1048 OL 

7to9 CAN076-0760-4007 SPT Soil 10-21-91 1107 0 

9to 11 CAN076-0760-4009 SPT Soil 10-21-91 1130 22 
12to 12.5 CAN076-0760-4012 SPT Soil 10-21-91 1150 0 
6to 12.5 CAN076-0760-6001 A Air 10-21-91 1150 OL 
13to 14.6 CAN076-0760-4013 SPT Soil 10-21-91 1216 0 
15to 17 CAN076-0760-4015 SPT Soil 10-21-91 1245 

17to 19 CAN076-0760-4017 SPT Soil 10-21-91 1400 0 
12.5to 19 CAN076-0760-6003 A Air 10-21-91 1425 OL 

0761 0 to2 CAN076-0761-4000 SPT Soil 10-28-91 0820 
2to4 CAN076-0761-4002 SPT/GA Soil 10-28-91 0825 
4to6 CAN076-0761 ~004 AISPT Soil 10-28-91 0835 0 VOC,SV,M,OL 

CAN076-0761~701 A MRD Soil 10-28-91 0835 0 VOC,SV,M,OL 

6to8 CAN076-0761-4006 SPT Soil 10-28-91 0850 
8to 10 CAN076-0761-4008 SPT Soil 10-28-91 0930 0 
10 to 12 CAN076-0761 ~010 A/SPT Soil 10-28-91 0945 0 VOC,SV,M,OL 

12to 14 CAN076-0761-4012 SPT Soil 10-28-91 0955 
14to 16 CAN076-0761-4014 SPT Soil 10-28-91 1015 0 
16to 18 CAN076-0761-4016 SPT Soil 10-28-91 1030 5 
18to20 CAN076-0761-4018 SPT Soil 10-28-91 1040 0 
25to27 CAN076-0761 ~025 AISPT Soil 10-28-91 1115 0 VOC,SV,M,OL 

CAN076-0761~781 A ow Water 10-28-91 1610 VOC,SV,M,PCB, 

TPH,TOC,OL 
CAN076-0761~751 A AB Water 10-29-91 1315 voc 

0762 0 to0.5 CAN076-0762~000 A Soil 10-23-91 1710 VOC,SV,M,OL 

0 to2 CAN076-0762-4000 SPT Soil 10-28-91 1400 

2to4 CAN076-0762-4002 SPT Soil 10-28-91 1405 

4to6 CAN076-0762-4004 SPT Soil 10-28-91 1415 29 
6to8 CAN076-0762-4006 SPT Soil 10-28-91 1430 39 
8to 10 CAN076-0762~008 A/SPT MSIMSD Soil 10-28-91 1450 180 VOC,SV,M,OL 

CAN076-0762-4008 GA Soil 10-28-91 1450 

10 to 12 CAN076-0762-4010 SPT Soil 10-28-91 1505 0 
12to 14 CAN076-0762-4012 SPT Soil 10-28-91 1520 0 
14to 16 CAN076-0762~14 A/SPT Soil 10-28-91 1535 17 VOC,SV,M,OL 

16to 18 CAN076-0762-4016 SPT Soil 10-28-91 1545 0 
18to 18.3 CAN076-0762-4018 SPT Soil 10-28-91 1600 
25to25.5 CAN076-0762-4025 SPT Soil 10-28-91 1630 

31to33 CAN076-0762~031 A/SPT Soil 10-29-91 1345 0 VOC,SV,M,OL 

CAN076-0762~771 A RB Water 10-29-91 1505 VOC,SV,M,OL 

0763 0 to0.5 CAN076-07~000 A MS/MSD Soil 10-23-91 1650 

CAN076-07~762 A FD Soil 10-23-91 1700 

0102 CAN076-0763-4000 SPT Soil 10-29-91 1720 8 VOC,SV,M,OL 

2to4 CAN076-0763-4002 SPT Soil 10-29-91 1750 0 VOC,SV,M,OL 

4to6 CAN076-0763-4004 SPT Soil 10-29-91 

6to6.5 CAN076-0763-4006 SPT Soil 10-29-91 

8to 10 CAN076-07~008 AISPT Soil 10-29-91 

CAN076-07~761 A FD Soil 10-29-91 

10 to 10.8 CAN076-0763-401 0 SPT Soil 10-29-91 
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TABLE3-2 

Woodward .Clyde 
Consultants 

SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND QA/QC SAMPLES COLLECTED AT SLUDGE WEATHERING PIT, 

BORING DEPTH SAMPLE SAMPLE QAJQC SAMPLE DATE TIME OVA ON ANALYTICAL 

NUMBER INTERVAL IDENTIFICATION TYPE SAMPLES MATRIX SAMPLED SAMPLED SAMPLE PARAMETERS 

(Ft-BGS) NUMBER (ppm) 

0763 t2 to 12.2 CAN076-0763-4012 SPT Soil 10-29-91 

14to 16 CAN076-0763-4014 SPTIGA Soil 1D-29-91 1650 
16to 18 CAN076-0763-4016 SPT Soil 1D-29-91 1700 

18 to 20 CAN076-0763-0018 A/SPT Soil 10-29-91 1720 8 VOC,SV,M,Ol 

22to24 CAN-076-0763-0022 A/SPT Soil 10-29-91 1750 0 VOC,M,Ol 

Ft-BGS Feat Balow Ground Surface FD Foeld Duplicate sv Semi Volatile Organic Compounds 

OVA Organic Vapor Analyzer Reading MRD Miesourl River Division Duplicate M Me tale (TAL) 

ppm Parts per Million AB Ambient Blank TPH Total Petroleum Hydrocarbons 

A Analytical R8 Rinsate Blank BTEX Benzene, Toluene, Ethylbenzene, 
SPT Standard Penetration Test ow Decontamination Water Blank Xylene 
GA Gradation Analysis TB Trip Blank TOC Total Organic Carbon 

l Lithology voc Volatile Organic Compounds (TCL) Ol Organic Lead 

MSIMSD Matrix Spike I Matrix Spike PCB Polychlorinated Biphenols, Pesticides PbiCr lead I Chromium 

Duplicate TCL Target Compound List TAL Target Analyte Lie! 
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TABLE 3-3 

ETHYL BENZENE AND XYLENES CONCENTRATIONS IN SOIL SAMPLES COLLECTED BY WCC AT 
SLUDGE WEATHERING PIT 

SWMU NO. 76/IRP NO. WP-14 
CANNON AFB, NEW MEXICO 

Sample Depth Ethyl Benzene 
Boring Number (Ft-BGS) (JLg/kg) 

Xylenes , ::-z.o:J) 
(JLg/kg) 

0761 

0762 

0763 

J 
u 
UJ 
Ft-BGS 

= Estimated value 
= Not detected 

4- 6 
10- 12 
25-27 

0- 0.5 
8- 10 
14- 16 
31- 33 

0- 0.5 
8- 10 
18- 20 
22-24 

= Estimated as non-detect at the CRQL 
= Feet below ground surface 

22792A/89MC114W/R9T.3-3 09-28-92(11 :06am)/RPT/12 

29,000 u 
llU 
12 u 

3 J 
7,300 u 

12 u 
llU 

llU 
4,000 J 

llU 
12 UJ 

29,000 u 
llU 
12 u 

llU 
7,300 u 

12 u 
llU 

11U 
7,900 J 

11U 
12 UJ 
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TABLE 3-4 

METAL CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED BY WCC AT SLUDGE WEATHERING PIT 
SWMU NO. 76/IRP NO. WP-14 

Element 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Lead, 
organic 

Magnesium 

Manganese 

Mercury 

Nickel 

Boring 0761 
Sample Depth (Ft-BGS) 

4 

84401 

5.4U 

1.9U 

1511 

0.521 

0.94U 

164000 

7 

31 

16.2 

6140 

4.9 

1.2U1 

2560 

80.9 

0.13 

7.81 

10 

69901 

5.2U 

1.21 

92.6 

0.511 

0.91U 

121000 

6.1 

2.31 

6.7 

5520 

4.2 

1.1U1 

3540 

65.4 

O.llU 

6.21 

25 

61901 

5.4U 

0.921 

42.51 

0.47U 

0.94U 

113000 

5.5 

2.11 

11.2 

3770 

2.2 

l.lUJ 

11800 

36.8 

0.85 

5.91 

CANNON AFB, NEW MEXICO 

0 

8440 

-R 

1.81 

82.6 

0.821 

0.851 

2600 

9.4 

4.61 

11 

8740 

9.6 

l.lUJ 

1570 

226 

O.llU 

8.41 

Boring 0762 
Sample Depth (Ft-BGS) 

8 

3820 

5.3U 

1.91 

374 

0.47U 

0.93U 

210000 

3.8 

2.51 

8.7 

2990 

2.3 

1.2U1 

3800 

29.2 

0.12U 

71 

14 

53801 

5.3U 

1.11 

77.5 

0.46U 

0.93U 

211000 

4.5 

1.71 

6.7 

3300 

2.6 

1.2UJ 

7880 

41.1 

0.12U 

5.41 

31 

52201 

4.9U 

0.61 

61.2 

0.43U 

0.86U 

38000 

6 

1.51 

4.4U 

4150 

1.6 

l.lU1 

9590 

35.9 

0.11U 

4.41 

Boring 0763 
Sample Depth (Ft-BGS) 

0 8 18 22 

9310 57701 35301 61401 

-R 5.5U 5.8U 5.2U 

1.81 1.61 0.631 0.591 

86.6 680 1060 78.1 

0.721 0.48U 0.5U 0.45U 

0.88U 0.96U 1U 0.91U 

2850 2190001 160000 111000 

10 4.6 3.6 6.2 

4.61 3.51 1.51 1.91 

13.7 5.1U 3.4U 3.5U 

9300 38301 2150 3880 

12.6 2.6 1.6 2.4 

l.lUJ 1.2U1 l.lU1 1.2UJ 

1660 

223 

O.llU 

8.41 

5470 

43.2 

0.12U 

8.31 

8940 

18 

0.13U 

5.61 

8400 

38.2 

O.llU 

5.31 

Background2 

(x + 2 u) 

2571-10447 

4.88-5.4 

0.43-1.95 

0-903 

0.32-0.68 

0.81-1.01 

0-193062 

2.67-9.31 

1.38-4.06 

0.00-15.44 

2239-8683 

1.76-8.64 

NA 

0-11903 

10.88-167 

3.57-8.49 

I I 
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Boring 0761 
Sample Depth (Ft-BGS) 

Element 4 10 25 0 

Potassium 15101 15701 10701 1810 

Selenium 0.23U1 0.23UJ 0.24UJ 0.21U 

Silver 11 0.91U 1.21 0.85U 

Sodium 309U 299U 3121 280U 

Thallium 0.23U1 0.23U1 0.24UJ 0.21U1 

Vanadium 16.3 14.4 11.21 20 

Zinc 15 12.6 7.7 22.21 

UJ = Estimated as non-detect at the instrument detection limit 
1 = Estimated value 
u = Not detected 
-R = Rejected 

No range could be calculated 
Ft-BGS = Feet below ground surface 
NA = Not analyzed in background samples 

1 All concentrations are in milligrams per kilogram (mg/kg). 
2 Background range calculated from values in Table 2-7. 

22792A/89MC114W/R9T.3-4 09-28-92(11 :09am)/RPT/14 
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TABLE 3-4 
(Concluded) 

Boring 0762 
Sample Depth (Ft-BGS) 

8 14 

9511 10301 

0.23U1 0.23U1 

1.11 0.93U 

307U 307U 

0.23U1 0.23U1 

10 11.8 

7.9 9.2 

I i I I I J t I I I I I I ' l • I I 

Boring 0763 
Sample Depth (Ft-BGS) Background2 

31 0 8 18 22 (x + 2 u) 

1240 1830 1470 5921 11301 632-2613 

0.21UJ 0.22U 2.4UJ 0.25U1 2.3U1 0.00-1.35 

0.86U 0.88U 0.96U 1U 0.91U 0.86-0.94 

3041 289U 315U 330U 3611 154-540 

0.21U1 0.22U1 0.24U1 0.25UJ 0.23U1 0.20-0.24 

13.3 19.8 15.5 16.9 16.4 9.26-26.74 

10.9 24.9 15 9.3 10.2 4.58-21.82 
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4.0 
FIRE DEPARTMENT TRAINING AREA N0.1 (SWMU NO. 78/IRP NO. Ff-6) 

4.1 SWMU DESCRIPTION 

4.1.1 Setting 

The Fire Department Training Area No. 1 is located in the northeast comer of the base, 
south of the railroad tracks and northeast of Perimeter Road (Figure 4-1). The facility 

now appears as an open field covered with prairie grass. The general configuration of 
the fire training area can be discerned since vegetative cover is more sparse than the 
surrounding surface. Additionally, there is abundant aluminum slag on the ground 
surface. 

4.1.2 History of Use 

The site was used to conduct fire department training exercises from 1959 to 1968. 
Approximately 300 gallons of waste oils, recovered fuels, and spent solvents were used 

to create training fires at the site during each exercise, twice per month (USAF 1990). 

In some instances, the ground may have been presaturated with water prior to pouring 

the waste products onto the ground. 

4.1.3 Past Investigations 

During 1985, two deep soil borings ( 6A and 6B) were drilled by Radian Corporation in 

the area to evaluate the extent of potential contamination and to define subsurface 

conditions. Soil analysis. results shown in Table 4-1 indicate the presence of oil and 
grease, and lead at this SWMU (Radian 1986). 

It was found that these soil borings did not describe the potential vertical extent of 

contaminant migration since a "no detection" depth was reached. Likewise, the 
horizontal extent was not adequately defined in that there are no staked locations or 

surveyor's notes to show where the 1985 borings were located. 

22792A/89MC114W /R9.4 10-09-92/RPT /19 4-1 
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Fire training Area No. 1 is located in an open field which is currently vacant and not in 
use. Ground maintenance contractors mow the area once per month for approximately 
5 to 10 minutes, for 6 months of the year. 

4.2 FIELD INVESTIGATION 

This section provides a discussion of the field activities conducted by wee at Fire 
Department Training Area No. 1 from October 12 through 14, 1991 and from 
December 7 through 16, 1991. The activities at this SWMU, as outlined in the FSP 
(WCC 1991c), consisted of collecting 6 surface soil samples for chemical analysis, 1 
surface soil sample for gradation analysis, drilling 2 soil borings, and collecting 21 
subsurface soil samples for chemical analysis and 5 subsurface soil samples for gradation 
analysis. The resampling phase of the field program, which became necessary due to 
laboratory missed holding times, consisted of recollecting 6 surface soil samples for 
chemical analysis, redrilling 1 soil boring, and recollecting 9 subsurface soil samples for 
chemical analysis. 

Table 4-2 summarizes the drilling and sampling methods, along with sampling frequency 
conducted at each soil boring and surface sample location during the 1991 wee 
investigation. A complete record of all surface soil, subsurface soil, and associated 

QAjQC samples collected at Fire Department Training Area No. 1 is presented in 

Table 4-3. The locations of the surface soil samples and soil borings are shown on 
Figure 4-1. 

4.2.1 Sampling Objectives 

The objective of sampling at Fire Department Training Area No. 1 was to evaluate the 

nature and extent of potential hazardous contaminants that may be present. The surface 

soil and subsurface soil sampling programs were designed to supplement previous 
investigations. The data collected at these two soil boring and four surface soil sample 
locations were used to further evaluate the extent of potential contamination, if present, 

and to perform a baseline risk assessment to determine if the area poses a risk to human 

22792A/89MC114W /R9.4 10-09-92/RPf /19 4-2 
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health or the environment. The data may also be utilized to evaluate remedial actions 
if necessary. Presently, there does not appear to be any substantial risk to the 
groundwater, so no hydrogeologic investigation was planned or conducted. 

4.2.2 Surface Soil Investigation 

Six surface soil samples were collected from 0 to 0.5 feet BGS near soil borings 0781 and 
0782, at surface soil locations 0783, 0784, and 0785 within the S boundary, and at surface 
soil location 0786, outside of the SWMU boundary. These samples were located in areas 
with sparse vegetation, noticeable debris, or visual staining. These samples were 
collected using a stainless steel hand trowel and analyzed for TCL VOCS, semi-VOCs, 
TAL metals, PCBS, pesticides, and TPH. In addition, the sample from boring 0781 was 
used for geotechnical gradation analysis. 

During the resampling phase, six additional surface soil samples, 0787, 0788, 0789, 7810, 
7811, and 7812 (resamples of the surface soil samples from soil borings 0781 and 0782, 
and surface soil locations 0783, 0784, 0785, and 0786), located approximately 1 to 3 feet 
away from the original soil boring/ surface soil sample locations, were collected because 
the laboratory missed holding times for the TCL VOC and/or TPH analyses on the 
original samples. These samples were analyzed for TCL VOCs and/or TPH, depending 

on which holding times were missed for each sample. 

4.2.3 Subsurface Soil/Vadose Zone Investigation 

Two soil borings, 0781 and 0782, were drilled to depths of 101.5 and 102 BGS, 
respectively, in areas of sparse vegetation within the SWMU boundary. Each soil boring 
was sampled continuously to a depth of 20 feet BGS and at 5-foot intervals from 20 feet 

BGS to total depth. All soil borings were described lithologically from the split spoon 
samples obtained during drilling. Subsurface samples for chemical analysis were 

collected at 4, 10, 20, 30, 40, 50, 60, 70, 75, 80, 90, and 100 feet BGS in boring 078 1; 
and at 4, 10, 20, 30, 40, 50, 60, 75, and 100 feet BGS in boring 0782 for a total of 21 

subsurface soil samples. The subsurface analytical samples were collected with stainless 
steel split spoons and analyzed for TCL VOCS, semi-VOCs, TAL metals, PCBS, 
pesticides, and TPH, with the exception of the samples collected at 80 and 90 feet BGS 
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in boring 0781, which were only analyzed for total organic carbon (TOe). In addition 

to these analyses, nine of the samples collected at 4, 10, 20, 30, 40, 50, 50, 70, and 75 

feet BGS in boring 0781 were also analyzed for TOe. Five subsurface samples were 

collected at 35 and 75 feet BGS in boring 078 1, and at 14, 55, and 90 feet BGS in 

boring 0782 for geotechnical gradation analysis. 

During the resampling phase, one additional soil boring, 0788 (a redrill of boring 0782), 

located approximately 5 feet northwest of the original boring, was drilled to a depth of 
102 feet BGS and sampled at the same intervals where analytical subsurface soil samples 

were collected in the original boring. Nine additional subsurface soil analytical samples 

were collected at 4, 10, 20, 30, 40, 50, 60, 75, and 100 feet BGS because the laboratory 

missed holding times for the TeL voe and/ or TPH analyses on the original samples. 

These samples were analyzed for TeL VOes and/or TPH, depending on which holding 

times were missed on each sample. 

4.3 PHYSICAL CHARACfERISTICS 

This section provides a discussion of the soil, geology and hydrogeology at Fire 

Department Training Area No. 1 based on the detailed lithologic descriptions of split 

spoon samples and gradation analysis results from the 1991 wee investigation, and the 

review of lithologic boring logs from the previous 1984-1985 Radian field investigation. 

4.3.1 Soil 

The soils underlying the Fire Department Training Area No. 1 area consist of sandy 

loam and loamy sand of the Amarillo Soil Group with a total thickness of approximately 

4 feet. The soils consist primarily of fine-grained, well sorted, silty, clayey, 

unconsolidated orange to brown-orange to brown sands. The sands are generally dry to 

slightly moist at depth. One gradation analysis was performed on a sample collected 

within this unit at 0.5 feet BGS in boring 0781. The results indicate that this soil sample 

was comprised of approximately 59 percent sand, 22 percent silt, and 19 percent clay. 
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The near surface (upper 102 feet) stratigraphy at Fire Department Training Area No. 
1 consists of Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. 
Geologic cross-section B-B' (Figure 4-2) was constructed using information from the 
lithologic boring logs of the 1991 wee field investigation along with one boring log, 6B, 
from the 1984-1985 Radian field investigation. This cross-section runs southwest­
northeast (see Figure 4-1 for the cross-section location). Stratigraphic correlations of the 
various fluvial deposits between borings is based primarily on the split spoon lithologic 
samples collected during drilling. 

The SWMU is underlain by Ogallala fluvial deposits consisting primarily of well sorted 
sand, with scattered thin (1 to 11 feet thick) layers of caliche. The total thickness of 
these Ogallala deposits beneath the SWMU is not presently known, but based on 
regional information, may be as thick as 390 feet. 

It would appear from the geologic cross-section and the lithologic descriptions (Appendix 
B-1) that three fairly distinct sand, sand/caliche units are present beneath the SWMU 
to a depth of 102 feet. The lowermost fluvial deposits shown on the geologic cross­
section from 4218 to 4246 feet MSL consist of fine- to medium-grained, well sorted, 
unconsolidated fight to medium orange sand deposits. These sand deposits are 
comprised predominantly of subrounded to subangular quartz grains with minor amounts 

(3-5% each) of orange and dark colored grains. These sands are relatively clean (i.e., 
little or no silt/ clay sized particles). Overall, these sands are non-calcareous, however, 
there are occasional thin layers and pockets of calcareous sands. Two gradation analyses 

were performed on samples collected within this unit at 75 feet BGS in boring 0781 and 

at 90 feet BGS in boring 0782. The results indicate that these two samples were 
comprised of approximately 89 to 92 percent sand, 2 to 4 percent silt, and 6 to 7 percent 
clay. This unit was encountered in both of the wee borings at approximately 70 feet 
BGS. The thickness of this unit is unknown at present due to the fact that the unit was 
not fully penetrated, but is at least 32 feet thick at this SWMU. 

The middle fluvial deposits shown on the geologic cross-section from 4246 to 4260 feet 
MSL consist of fine-grained, well sorted, slightly silty, pale orange to orange sands. 
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These sands are comprised predominantly of subangular to subrounded quartz grains 
with minor amounts (1-5%) of dark colored grains. These sands are non-calcareous and 
become siltier toward the northeast near boring 0781. One gradation analysis was 
performed on a sample collected within this unit at 55 feet BGS in boring 0782. The 
results indicate that this sample was comprised of approximately 86 percent sand, 7 
percent silt, and 7 percent clay. This unit was encountered between 52 feet BGS in 
boring 0782 and 56 feet BGS in boring 0781. Based on the cross-section, the thickness 
of this unit ranges from approximately 13 feet thick in 0781 to 18 feet thick in 0782. 

The upper fluvial deposits shown on the geologic cross-section from 4260 to 4312 feet 
MSL consist of fine-grained, well sorted, silty, calcareous, medium to pale orange to tan­
orange sands. These sands are comprised predominantly of subangular to subrounded 
quartz grains with varying amounts of silt and calcium carbonate. Occasionally, these 
sands are moderately to well cemented with calcium carbonate. Thin layers (ranging 
from a few inches to several feet in thickness) and small pockets or nodules of tan­
orange, silty, sandy, clayey caliche are scattered throughout this unit. Two gradation 
analyses were performed on samples collected within this unit at 35 feet BGS in boring 
0781 and at 14 feet BGS in boring 0782. The results indicate that these samples were 
comprised of approximately 52 to 70 percent sand, 16 to 24 percent silt, and 14 to 24 
percent calcium carbonate and/ or clay-sized material. Based on the cross-section, the 
thickness of this unit ranges from 48 feet thick in 0782 to 52 feet thick in 0781. 
Approximately 4 feet of native topsoil exists above this unit. No groundwater was 
encountered during the drilling of these borings. 

4.4 NATURE AND EXTENT OF CONTAMINATION 

Six surface samples, five within the SWMU boundary (0781 through 0785) and one 
outside the SWMU boundary (0786), were collected in order to evaluate the lateral 
extent of contamination. Subsurface samples were collected from two soil borings, 0781 
and 0782, at 10-foot intervals between 4 and 100 feet bgs (Figure 4-1). Evaluation of 
the chemical analyses (TCL VOCS, semi-VOCs, TAL metals, PCBs/pesticides, TPH) of 
these samples has been used to characterize the nature and extent of contamination. 
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None of the target analyte list volatile organic compounds, except acetone, were detected 
above the CRQL in surface and subsurface samples from SWMU No. 78. Acetone was 
detected in five samples from boring 0788 (resample of boring 0782) at depths of 10, 50, 
60, 75, and 100 feet, at concentrations of 35, 370, 100, 94, and 93 jag/kg, respectively. 
The occurrence of acetone as previously discussed is probably laboratory contamination. 

None of the target analyte list of semi-volatile organic compounds except phthalate, was 
detected above the CRQL in surface and subsurface samples from SWMU No. 78. 
Bis(2ethylhexyl) phthalate was detected at a concentration of 460 mg/kg in the surface 
sample from boring 0781. Di-n-butylphthalate was detected at an estimated 
concentration (flagged with a J) in five samples from boring 0782 (10, 20, 50, 60, and 75 
feet bgs). The concentration range was 361 to 85J p.g/kg. Phthalates were not detected 
at the 4, 30, 40, and 100 feet depths. 

Phthalates are common plasticizers and, as with acetone, occur ubiquitously as laboratory 
contaminants. Therefore, phthalates are not considered a chemical of concern at this 
site. 

The pesticide 4,4-DDD was detected in all surface samples inside the SWMU boundary 
but not in surface sample · 0786 outside of the SWMU (Table 4-4 and Figure 4-4 ). 

Concentrations of 2000 and 660 mg/kg were present at sample locations 0783 and 0784, 
respectively. Concentrations of 150, 91, and 160 Kg/kg were present at sample locations 
0781) 0782, and 0785, respectively. In the subsurface, 4,4-DDD was detected at depths 
up to 12 feet in boring 0781, but was not found in boring 0782 deeper than the surface 
sample. The pesticide 4,4-DDE was also detected in surface samples at locations 0781, 

0784, and 0785 at a concentration of 57J (estimated), 58J (estimated), and 110 p.g/kg, 
respectively (Table 4-4 ). It is possible that the pesticides were present in fuel mixtures 

used for past fire training exercises or pesticides were applied at the SWMU to ward off 
pests during the active life of this fire training area. 

Total petroleum hydrocarbon (TPH) concentration of surface soil samples 0781 through 

0785 were at elevated levels ranging from 980 to 4080 mg/kg (Table 4-5). A TPH 
concentration of 95 mg/kg was also detected at 4 feet bgs in boring 0781. Tentatively 
identified compounds from semi-volatile organic compounds analyses of surface samples 
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0781 through 0785 consisted of a variety of high molecular weight unsaturated 
hydrocarbons, oxygenated, and polynuclear aromatic hydrocarbons. The TICs provide 
a estimation of possible TPH components at this site. 

All five surface soil samples, 0781 through 0785, collected within the SWMU boundary 
indicated high concentrations of cadmium, chromium, copper, lead, and zinc above site 
background levels (Table 4-6). At soil sample location 0786, located outside the SWMU 
boundary, lead and chromium were also detected at levels above background soil 
conditions at Cannon AFB. Chromium was detected within the SWMU boundary at 
concentrations ranging from 39.6 mg/kg at soil boring location 0781 to 13.4 mg/kg at soil 
sample location 0784, while the surface soil sample at location 0786 (outside the 
SWMU) had a chromium concentration of 12.1 mg/kg. However, the above results are 
below values for chromium common in soils of this area (Table 2-7) and therefore is not 
a metal of concern at this SWMU. Lead and zinc were detected in surface soil samples 
at concentrations ranging from 194 mg/kg to 529 mg/kg and 126 mg/kg to 829 mg/kg, 
respectively, within the S boundary. The soil sample collected outside the SWMU 
boundary had a lead concentration of 25.6 mg/kg and an estimated zinc concentration 
of 33.3 mg/kg. These results suggest that lead and zinc are potential metals of concern 
in the surface soil at this SWMU. 

In addition, iron and manganese were detected in surface soil samples at boring 
locations 0781 and 0782 at concentrations above background levels; however, these 
metals were also detected at above background concentrations at boring location 0786, 
outside of the SWMU boundary, and therefore may reflect natural soil conditions in this 
area. Aluminum-4 arsenic, and nickel were detected at estimated concentrations in the 
surface soil at several of the boring locations within and outside the SWMU boundary. 
These three metals are estimated concentrations, and at values below that which is 
naturally occurring in soils in this area of New Mexico, and are not considered to be of 
concern at this site. 

In general, metals in subsurface soil samples down to 30 feet bgs were detected at 
concentrations approaching background levels (Table 4-7). However, of potential 
concern is the detection of lead at 4 feet bgs of 16.3 mg/kg in boring 0781 and at 20 feet 
bgs of 25.0 mg/kg in boring 0782. At depths greater than 40 feet, no metals were 
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detected at concentrations above background. Figure 4-3 illustrates the vertical extent 
of lead in subsurface soils on a cross-sectional diagram. The results of the present 
investigation are consistent with the initial Phase H IRP investigation of 1985. The 
analytical results of the past study (see Table 4-1) indicated a concentration range of 
1.8 mg/kg to 28 mg/kg for lead down to a depth of 48 feet bgs (Radian boring 6B). 

In summary, organic chemicals of concern at this SWMU consist of the pesticides, 4,4-
DDD and 4,4-DDE, and TPH. Analytical data suggest that these chemicals of concern 
occur in surficial soils throughout the SWMU. It does not appear that soils below 4 to 
6 feet have been significantly impacted, although a minor concentration (14 / Ag/kg) of 
4,4-DDD was reported at 10 to 12 feet in boring 0781. For pesticides, the high 
soil/water partition coefficient (EPA 1979) indicates that the compounds are retained 
on soil particles, thus retarding migration into deeper soils. Lead and zinc are potential 
metals of concern in the surficial soils throuyghout this SWMU. In addition, lead is also 
of potential concern at depths of 4 feet and 20 feet bgs in borings 0781 and 0782, 
respectively. 
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ANALYI'ICAL RESULTS OF SOIL SAMPLES COLLECTED BY RADIAN AT 
FIRE DEPARTMENT TRAINING AREA NO. 1 

SWMU NO. 78/IRP NO. FT-6 
CANNON AFB, NEW MEXICO 

Oil and Purgeable Organic 
Sample Sample Depth Grease Lead Compounds (EPA 8010/8020) 
Number (Ft-BGS) (mg/kg) (mg/kg) (ug/kg) 

6A-1 3.8-4.8 2000 4.5 ND 

6A-2 9.6-10.6 2800 3.2 ND 

6A-3 47.5-48.6 1700 28 ND 

6B-1 3.5-4.5 520 3.8 ND 

6B-2 9.5-10.5 140 23 ND 

6B-3 47.5-48.0 310 1.8 ND 

Ft-BGS = Feet below ground surface 
mgjkg = Milligrams per kilogram 
ug/kg = Micrograms per kilogram 
ND = Not detected 

Source: Final Report, IRP Phase II (Radian 1986) 
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TABLE4-2 

SUMMARY OF SURFACE SOIL SAMPLING, BOREHOLE DRILLING, AND BOREHOLE SAMPLING CONDUCTED BYINCC AT FIRE DEPARTMENT TRAINING AREA NO. 1, 
SWMU NO. 78/IRP NO. FT -8, CANNON AFB, NEW MEXICO 

• 

BORING I DRILLING/ I DRILL I BOREHOLE I DRILLING/ BOREHOLE DATE(S) I NUMBEROFI NUMBEROFI NUMBEROFI NUMBER 
RIO DIAMETER SAMPLING SAMPLING DRILLED/ 

METHOD I USED (In) DEPTH FREQUENCY SAMPLED SOIL 
INTERVALS 

(Ft-BGS) 

0781 I HT INA INA I 0 to0.5 NA 
HSA F-10 8.5 0 to22 Continuous 

In Inches B-53 
Ft-BGS Feet Below Ground Surface B-81A 
Ft-MSL Feet Moan Sea Level B-81B 
SPT Standard Penetration Test F-10 
HSA Hollow Stem Auger CME-75 
HT Hand Trowel, Surface Sample OD 
NA Not Applicable, Surface Sample ID 
NS Not Sampled 

SAMPLES 

COLLECTED COLLECTED COLLECTED 

10-12-91 to 10-13-9t 1 1 NA 1 
10-12-91 3 2 11 0 

Mobile B-53 Auger Drill Rig with 8" OD /3.75" ID Augers and 8.5" Bullet Bit 
Mobile B-81 Auger Drill Rig with 8" OD /3.75" ID Augers and 8.5" or 8.26" Bullet Bit 
Mobile B-81 Auger Drill Rig with 7.25" OD /4.25" ID Augers and 7.6" Bullet Bit 
Falling F-10 Auger Drill Rig with 8.26" OD /4.26" ID Augers and 8.5" Bullet Bit 

4318.83 

Central Mine Equipment CME-76 Auger Drill Rig with 7.76" OD /4.26" ID Augers and 8.0" Bullet Bit 
Outer Diameter 

Inner Diameter 

(Ft-BGS) 

101.5 

I I 

I 
110-13-91 

( )* The borings that are ehaded and In parentheses correspond to either a redrlll or surface resample of tho previous boring or surface sample due to laboratory mlued holding times. Theoe borings or 
surface reaamplea were drilled or collected approximately 1 to 5 feet away from the original boring or ourfaco oample location. 

22792A/89MCt 14W/R9T4-2.W<1 01-0ct-92/RPT/11 

' I I 

Shoot 1 of 1 



-

--

-----
----
---
-
-
-
-
-

TABLE4-3 

Woodward-Clyde 
Consultants 

SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND QA/QC SAMPLES COLLECTED BYWCC AT FIRE DEPARTMENT TRAINING AREA NO.1, 
SWMU NO. 78 /IRP NO. FT -6, CANNON AFB, NEW MEXICO 

BORING DEPTH 
NUMBER INTERVAL 

(Ft-BGS) 

0781 Oto0.5 

0 to2 

2to4 

4to6 

BloB 
8 to 10 
10 to 12 

121014 

14 to 16 
18to 18 

18 to 20 

20 to 22 

25 to 25.6 
30 to30.5 
351036 

401041.5 

45to47 

50 to 51 
55 to 57 
60 to62 

65to67 

70 to 72 
75ton 

BOtoBt 
85 to87 
90 to92 

95 to 97 

SAMPLE 

IDENTIFICATION 

NUMBER 

SAMPLE 

TYPE 

CAN078-0781-0000 A 
CAN078-0781-0B01 A 
CAN078-0781-4000 GA 
CAN078-0781-4000 SPT 
CAN078-0781-4002 SPT 
CAN078-0781-4881 A 
CAN078-07Bt-0004 AJSPT 
CAN078-0781-4006 SPT 
CAN07B-0781-4008 SPT 
CAN078-0781-0010 AJSPT 
CAN078-0781-4012 SPT 
CAN078-0781-4014 SPT 
CAN078-0781-40t6 SPT 
CAN078-0781-4018 SPT 
CAN078-0781-0020 AJSPT 
CAN078-078t-4025 SPT 
CAN078-0781-0030 AJSPT 
CAN078-0781-4035 SPT/GA 
CAN07B-0781-0040 AJSPT 
CAN07B-0781-4045 SPT 
CAN078-0781-0050 AJSPT 
CAN078-0781-4055 SPT 
CAN07B-0781-0060 AJSPT 
CAN078-0781-4065 SPT 
CAN078-0781-0070 AJSPT 
CAN078-0781-0075 AJSPT 
CAN078-0781-4075 GA 
CAN078-0781-0080 AJSPT 
CAN078-0781-4085 SPT 
CAN078-0781-0090 AJSPT 
CAN078-0781-4095 SPT 

CAN078-07Bt-0851 A 

QA/QC SAMPLE DATE TIME OVA ON 
SAMPLES MATRIX SAMPLED SAMPLED SAMPLE 

(ppm) 

MRD 

ow 

Soil 
Soil 
Soil 
Soil 

Soil 

Water 
EPA Soil 

Soil 
Soil 

MSIMSD Soil 

EPA 

EPA 

AB 

Soil 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

Soil 
Soil 
Soil 
Soil 
Soil 

Soil 
Soil 
Soil 
Soil 

Water 

10-13-91 

10-13-91 
10-12-91 

10-12-91 
10-12-91 

10-12-91 
10-12-91 
10-12-91 

10-12-91 
10-12-91 

10-12-91 

10-12-91 
10-12-91 

10-12-91 
10-12-91 

10-12-91 

10-12-91 
10-12-91 

10-12-91 

10-12-91 
10-12-91 
10-12-91 

10-12-91 
10-12-91 

10-12-91 
10-13-91 

10-13-91 

10-13-91 
10-13-91 
10-13-91 

10-13-91 

10-13-91 

0945 

0945 
1330 

1330 
1335 

1335 
1345 

1400 
1408 
1417 

1436 

1441 

1458 
1510 

1525 
1542 

1605 
1640 

1700 

1733 
1815 

1920 

2000 

2015 

2035 

0730 
0730 
0830 
0850 

0920 

0945 

0955 

0 
0 

0 

0 

0 

0.6 

0 

0 

0 

8 

0 
0 

0 

0 

ANALYTICAL 
PARAMETERS 

VOC,SV,M,PCB,TPH 
VOC,SV,M,PCB,TPH 

voc 
VOC,SV,M,PCB,TPH 

VOC,SV,M,PCB,TPH,TOC 

VOC,SV,M,PCB,TPH,TOC 

VOC,SV,M,PCB,TPH,TOC 

VOC,SV,M,PCB,TPH,TOC 

VOC,SV,M,PCB.TPH,TOC 

VOC,SV,M,PCB,TPH,TOC 

TOC 
VOC,SV,M,PCB,TPH,TOC 

TOC 

Toe 

bn'H"'~ ~~~~~~\ ,. CAN078-0781-0100 AJSPT Soil 10-13-91 1050 0 VOC,SV,M,PCB,TPH 

i0ffr':\ ).?;;· .. > •.···. ~~~~~S .... • ....•... ~ i·u ~. ) ~~~? V:D ~~~!::!! :: .·.• ... • ...•.•... · .•. ·• .• • ... ! ~ .. vvvoc ...•..•... ocac•.·.·•· .. · .. · .. ··· ...•. • ....•. ·.•.• ... • ...•. • •. • .. • ... • .•.•.•. • ...•. • ... •.·.·.············.··.· ... • .. • .. • ... • ..•.. ···.····.······.•.i .••... · .• • .•. • ...•..•..•.•... •.•• .. •.• .. • .. • .•••..••.•••.••••••.•••• ) . H < c::ANQ78~f87--lla8i I A < . . ow • y.;..~~ i~--~~~ > < ~~ I < 
0782 Oto0.5 

o to2 

2104 

4to6 

6to8 

Bto 10 

tOto 12 

12to 14 
14to 16 

18to 18 

18 to20 

20 to21.5 

25to27 

30to31 

35to36 

40 to42 

45 to47 

CAN078-0782-0000 

CAN078-0782~000 

CAN078-0782-4002 
CAN078-0782-0004 

CAN078-0782-4006 
CAN078-0782-4008 
CAN078-0782-0010 

CAN078-0782-0861 
CAN078-0782-0802 
CAN07B-0782-4012 
CAN078-0782-4014 

CAN078-0782-4016 
CAN078-0782-4018 
CAN078-0782-0020 

CAN078-0782-4025 

CAN078-0782-0030 

CAN078-0782-4035 

CAN078-0782-0040 
CAN078-0782-0871 
CAN078-0782-4045 

A 

SPT 

SPT 

AJSPT 

SPT 

SPT 

AJSPT 

A 

A 

SPT 

SPT/GA 

SPT 

SPT 

AJSPT 

SPT 

AJSPT 

SPT 

AJSPT 

A 
SPT 
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EPA 

FD 

MRD 

RB 

Soil 

Soil 

Soil 

Soil 
Soil 

Soil 

Soil 

Soil 

Soil 

Soil 
Soil 
Soil 
Soil 
Soil 

Soil 

Soil 
Soil 

Soil 
Water 

Soil 

10-13-91 

10-13-91 

10-13-91 

10-13-91 

10-13-91 

10-13-91 

10-13-91 

10-13-91 

10-13-91 

10-13-91 

10-13-91 

10-13-91 

10-13-91 
10-13-91 

10-13-91 

10-13-91 

10-13-91 

10-13-91 

10-13-91 

10-13-91 

0830 

1415 

1422 

1430 
1500 

1505 

1515 

1500 

1515 

1530 
1545 

1600 

1620 
1635 

1640 

1700 
1730 
1800 

1810 

1815 

0 

0 

0 

0 
0 

0 

0 

0 

VOC,SV,M,PCB,TPH 

VOC,SV,M,PCB,TPH 

VOC,SV,M,PCB,TPH 
VOC,SV,M,PCB,TPH 

VOC,SV,M,PCB,TPH 

VOC,SV,M,PCB,TPH 

VOC,SV,M,PCB,TPH 

VOC,SV,M,PCB,TPH 
VOC,SV,M,PCB,TPH 
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TABLE4-3 

Woodward .Clyde 
Consultants 

SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND QA/QC SAMPLES COLLECTED BY WCC AT FIRE DEPARTMENT TRAINING AREA NO. 1, 
SWMU NO. 78 /lAP NO. FT -6, CANNON AFB, NEW MEXICO 

BORING 

0782 

Ft-BGS 

OVA 

ppm 

A 

SPT 
GA 
L 

MS/MSO 

o· 

DEPTH SAMPLE SAMPLE 
INTERVAL IDENTIFICATION TYPE 
(Ft-BGS) NUMBER 

601061 CAN07~782-oD60 AISPT 
661067 CAN078-Q782-4066 SPT/GA 
eo to82 CAN078-Q782-Q080 AISPT 
86to87 CAN07~782-40&6 SPT 
70 to72 CAN07~782-4070 SPT 
76to78.6 CAN07~782-oD76 AISPT 
80 to82 CAN078-Q782-4080 SPT 
86to88 CAN078-Q782-4085 SPT 
901081.6 CAN078-Q782-4090 SPT/GA 
86to87 CAN078-Q782-4086 SPT 
100 to 102 CAN078-Q782-Q100 AISPT 

Feet Below Ground Surface FD 
Organic Vapor Analyzer Reading MRD 
Parts per Million AB 
Analytical RB 
Standard Penetration Test ow 
Gradation Analysis TB 
Lithology VOC 
Matrix Spike I Matrix Spike PCB 
Duplicate TCL 

Soil 
Soil 
Soil 
Soil 

Soil 

Soli 
Soil 
Soli 

Soil 

Soil 
Soil 

Field Duplicate 

DATE 

SAMPLED 

10-13-81 

10-13-81 
10-13-81 
10-14-81 

10-14-81 

10-14-81 
10-14-81 

10-14-81 
10-14-81 

10-14-81 

10-14-81 

Missouri River Division Duplicate 

Ambient Blank 
Rinsate Blank 

Decontamination Water Blank 
Trip Blank 

Volatile Organic Compounds (TCL) 
Polychlorinated Biphenols, Pesticides 
Target Compound Ust 

TIME OVAON ANALYTICAL 
PARAMETERS SAMPLED SAMPLE 

(ppm) 

1830 0 
1846 
1820 0 
0546 

oeoo 
0700 0 VOC,SV,M,PCB,TPH 
0716 
0735 
0800 

0830 

0825 0 VOC,SV,M,PCB.TPH 

sv Semi Volatile Organic Compounds 
M Metals (TAL) 
TPH Total Petroleum Hydrocarbons 
BTEX Benzene, Toluene, Ethylbenzene, 

Xylene 
TOC Total Organic Carbon 
OL Organic Lead 
Pb/Cr Lead I Chromium 
TAL Target Analyte List 

The borings that are shaded and in parentheses correspond to either a red rill or surface resarnple of the previous boring or surface sample due 
to laboratory missed holding times. These borings or surface resamples were drilled or collected approximately 1 to 5 feet away from the 
original boring or surface sample. 
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TABLE 4-4 

Woodward .Clyde 
Consultants 

PESTICIDE CONCENTRATIONS IN SOIL SAMPLES 
COLLECTED BY WCC AT 

FIRE DEPARTMENT TRAINING AREA NO. 1 

SWMU NO. 78/IRP NO. FT-6 
CANNON AFB, NEW MEXICO 

Boring Sample Depth 4,4-DDD 4,4-DDE 
Number (Ft-BGS) (J.Lg/kg) (J.Lg/kg) 

0781 0-0.5 150 57J 
4-6 23 3.7U 

10-12 14 3.6U 
20-22 3.7U 3.7U 

All samples below 22 feet Not detected Not detected 
above CRQL above CRQL 

0782 0-0.5 91 14U 
4-6 3.5UJ 3.5UJ 

10-12 3.7UJ 3.7UJ 
20-22 3.7UJ 3.7U 

All samples below 22 feet Not detected Not detected 
above CRQL above CRQL 

0783 0-0.5 2,000 330U 

0784 0-0.5 660 58J 

0785 0-0.5 160 110 

0786 0-0.5 4.3U l.lJ 

J = Estimated value 
u = Not detected at CRQL 
UJ = Estimated as non-detect at the CRQL 
Ft-BGS = Feet below ground surface 
ugjkg = Micrograms per kilogram 

22792A/89MC114WIR9T.4-4 09·28-92(11:15am.)/RPT/12 Sheet 1 of 1 
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TABLE 4-5 

Woodward .Clyde 
Consultants 

TOTAL PETROLEUM HYDROCARBON CONCENTRATIONS 
IN SOIL SAMPLES COLLECTED BY WCC AT 
FIRE DEPARTMENT TRAINING AREA NO. 1 

SWMU NO. 78/IRP NO. Ff-6 
CANNON AFB, NEW MEXICO 

Boring Number Sampling Depth TPH 
(Redrill Boring Number) (Ft-BGS) 

Ft-BGS 
mg/kg 
ND 
J 
u 

0781 0-0.5 
(0787) 4-6 

All samples deeper than 6 
feet 

0782 0-0.5 
(0788) 4-6 

All samples deeper than 6 

0783 
(0789) 

0784 
(7810) 

0785 
(7811) 

0786 
(7812) 
= Feet below ground surface 
= Milligrams per kilogram 
= Not detected 
= Estimated value 
= Not detected 

feet 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

(mg/kg) 

2,200 
95 

ND 

(1,970) 
42.2U 

ND 

(4,080) 

(980) 

(12,5001) 

(45.5U) 

( ) = The values in parentheses are results from samples collected from the 
redrill borings due to laboratory missed holding times 

22792A/89MC114W/R9T .4-5 10-06-92/RPT/12 Sheet 1 of 1 
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TABLE 4-6 

METAL CONCENTRATIONS1 IN SURFACE SOIL SAMPLES COLLECTED BY WCC AT 
FIRE DEPARTMENT TRAINING AREA NO.1 

SWMU NO. 78/IRP NO. FT-6 
CANNON AFB, NEW MEXICO 

Boring Number Background2 

Element 
0781 0782 0783 0784 0785 0786 

(X + 2u) 

Aluminum 260001 107001 102001 91101 142001 139001 2571-10447 

Antimony -R -R -R -R -R 6.1R 4.81-5.44 

Arsenic 1.91 21 1.81 1.61 1.71 2.51 0.43-1.95 

Barium 1651 1421 1151 1321 2201 83.51 0-903 

Beryllium 0.44U 0.491 0.41U 0.531 0.42U 0.53U 0.32-0.68 

Cadmium 21.6 10.5 3.3 7.7 4.1 1.1U 0.81-1.01 

Calcium 2540 1950 1450 1290 8321 12200 0-193062 

Chromium 39.6 16.7 14.2 13.4 29.1 12.1 2.67-9.31 

Cobalt 21 41 3.31 2.51 1.91 4.51 1.38-4.06 

Copper 710 112 52 84.7 385 13U 0.00-15.44 

Iron 7100 9230 8950 7500 6580 11400 2239-8683 

Lead 336 292 194 271 529 25.6 1.76-8.64 

Magnesium 1170 1410 1390 1290 9681 2020 0-11903 

Manganese 225 171 99.5 74.6 51.1 198 10.89-167 

22792A/89MCII4W/R9T.4-6 09-28-92(11:30am)/RPT/12 Sheet 1 of 2 
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TABLE 4-6 
(Concluded) 

Boring Number Background2 

Element 
0781 0782 0783 0784 0785 0786 

(X+ 2u) 

Mercury 0.11U 0.11 0.12 0.1U 0.1U 0.13U 

Nickel 8.81 7.81 6.81 5.61 5.91 8.81 3.57-8.49 

Potassium 1450 19001 18801 17101 11101 25701 632-2613 

Selenium 0.22U1 0.22U1 0.2U1 0.2U1 0.21U1 0.27U1 0.00-1.35 

Silver 0.88U 0.87U 0.81U 0.81U 0.83U 1.1U 0.86-0.94 

Sodium 289U 288U 268U 269U 275U 352U 154-540 

Thallium 0.22U1 0.22U1 0.2U1 0.2U1 0.21U1 0.27U1 0.20-0.24 

Vanadium 14.4 18.7 19.2 15.4 14.1 24.3 9.26-26.74 

Zinc 829 214 126 154 614 33.31 4.58-21.82 

U1 = Estimated as non-detect at the instrument detection limit 
1 = Estimated value 
u = Not detected 
-R = Rejected 

= No range could be calculated 

1 All concentrations are in milligrams per kilogram (mg/kg) 
2 Background range calculated from values in Table 2-7 

22792A/89MC114W/R9T.4-6 09-28-92(11 :30am)/RPT/12 Sheet 2 of 2 
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Element 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 
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TABLE 4-7 

METAL CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED BY WCC FROM BORINGS 0781 AND 0782 AT 
FIRE DEPARTMENT TRAINING~AREA NO. 1 

Boring ()781 Depth (Ft-BGS) 

4 10 20 30 40 50 60 

260001 132001 105001 64601 63401 48601 41901 19401 

-R -R -R -R -R -R -R -R 

1.91 2.7 2.11 21 11 0.761 0.191 0.171 

1651 1111 3921 6031 101 52.51 19.11 6.11 

0.44U 0.591 0.51 0.44U 0.47U 0.42U 0.43U 0.41U 

21.6 0.9U 0.9U 0.88U 0.94U O.&SU O.&SU 0.83U 

2540 27400 73500 43800 132000 38900 29600 5920 

39.6 113 8.1 5.3 9.9 3.7 4.2 1.91 

21 5.31 3.61 21 1.61 1.11 1.41 lU 

710 12.6 7 431 5.11 31 5.11 3.11 

7100 11300 7880 4750 3340 3540 3650 1710 

336 163 6.1 5 2.6 2.5 4.2 2 

1170 2640 4370 4220 20700 5010 6430 1640 

225 214 153 73.1 42 34.5 52.1 17.2 

O.llU 0.11U O.IIU 0.11U 0.12U 0.11U 0.11U O.IU 

8.81 11.6 8.81 6.21 6.11 3.5J 4.41 2.11 

1450 20701 1890 1650 10201 10201 9961 3661 

SWMU NO. 78/IRP NO. FT-6 
CANNON AFB, NEW MEXICO 

75 100 

16601 14101 

-R -R 

0.671 -.691 

15.61 27.51 

0.42U 0.41U 

0.84U 0.81U 

8390 3350 

2.1 1.61 

lU lU 

2.11 231 

1900 2000 

1.8 1.4 

1100 8271 

203 29.5 

O.IU O.IU 

2.21 1.4U 

3131 m1 

Boring ()782 Depth (Ft-BGS) 

4 10 20 30 40 50 60 15 100 

Back­
ground1 

(X+ 2 •) 

101001 62401 65101 19401 95301 39501 44901 21901 14201 13501 2571-10447 

-R -R -R -R -R -R -R -R -R -R 4.88-5.44 

21 1.81 131 1.91 1.61 0.831 0.731 0.891 0.611 0.&51 0.43-1.95 

1421 1581 1011 4981 61.21 13.41 66.41 12.41 36.11 1331 0-903 

0.491 0.42U 0.44U 0.45U 0.46U 0.42U 0.43U 0.43U 0.42U 0.41U 032-0.68 

10.5 0.84U 0.89U 0.9U 0.91U O.&SU O.&SU O.&SU 0.84U 0.83U 0.81-1.01 

1950 96400 151000 98100 109000 13700 36600 6950 49500 5780 0-193062 

16.7 5.8 5.6 10.4 33 4.6 21 3.5 131 2.67-931 

41 2.21 2.21 1.11 1.11 1.11 1.11 l.IU l.IU 1U 138-4.06 

112 8.9 6 5.9 4.61 2.11 331 3.11 2.51 3.21 0.00-15.44 

9230 5060 4660 5140 4820 3120 3320 1800 1470 2000 2239-8683 

292 6.8 3.8 25 3.1 2.7 3.6 2.2 2.8 1.76-8.64 

1410 2490 4290 4900 18800 3610 5180 2510 1200 8231 0-11903 

l7l 66 55.5 59.4 33.6 58.6 43 18.8 22.5 30.5 10.89-167 

0.11 0.11U O.llU 0.11U O.llU 0.11 U 0.11 U 0.11 U O.IIU O.IU 

7.81 5.81 7.4J 5.91 6.11 3.51 41 231 1.5U 1.81 3.57-8.49 

19001 1110 1420 1520 1600 8411 8641 3691 2531 2611 632-2613 

0.22U1 0.23U1 0.22U1 0.22UJ 0.24UJ 0.21 UJ 0.21 UJ 0.21U1 0.21 U1 0.2UJ 0.22U1 0.21UJ 0.22UJ 0.23UJ 0.23UJ 0.21U1 0.21UJ 0.21UJ 0.21UJ 0.21U1 0.00-135 

0.88U 0.9U 0.9U 0.88U 0.94U O.&SU O.&SU 0.83U 0.84U 0.81U 0.87U 0.84U 0.89U 0.9U 0.91U O.&SU O.&SU O.&SU 0.84U 0.83U 0.86-0.94 

289U 299U 296U 292U 312U 280U 282U 274U 276U 269U 288U 278U 294 U 298U 301U 280U 282U 281U 278U 274U 154-540 

t J 
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Boring 0781 Depth (Ft-BGS) 

Element 
4 10 20 30 40 

Thallium 0.22UJ 0.23UJ 0.22U1 0.22UJ 0.24U1 0.21UJ 

Vanadium 14.4 23.4 25 18.1 19.7 10.1J 

Zinc 829 33.7 21.4 12.4 9.2 9.7 

U1 ~ Estimated as non-detect at the instrument detection limit 
J ~ Estimated value 
u ~ Not detected 
-R ~ Rejected 

No range could be calculated 
Ft-BGS ~ Feet below ground surface 

1 All concentrations are in milligrams per kilogram (mg/kg) 
1 Background range calculated from values in Table 2-7 

22792A/89MCII4W/R9T.4-7 09-28-92(2:40pm)/RPT/12 
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0.21U1 
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60 75 100 

0.21UJ 0.21U1 0.2UJ 

151 5.11 5.21 

4.8 4.7 5 
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TABLE 4-7 
(Concluded) 

Boring 0782 Depth (Ft-BGS) Back-
ground1 

4 10 20 30 40 50 60 75 100 (x + 2 •) 

0.22U1 0.21U1 0.22U1 0.23UJ 0.23U1 0.21U1 0.21U1 0.21U1 0.21U1 0.21U1 0.20-0.24 

18.7 16.4 15.2 19.7 27.1 9.41 12.8 9.21 4.11 4.91 9.26-26.74 

214 18 13.7 13.7 113 7.9 9.7 5.8 4.2 5 458-21.82 
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5.0 
SOLVENT DISPOSAL SITE (SWMU NO. 81/IRP NO. DP-16) 

5.1 SWMU DESCRIPTION 

5.1.1 Setting 

The Solvent Disposal Site is located on the northeast part of the base between Landfill 
No.2 and Fire Training Area No. 1 (Figure 5-1). The site is in an open field covered 
with prairie grass. 

5.1.2 History of Use 

This unit was first identified in 1983 by eH2M Hill as containing two drums, labeled 

'Trichloroethylene", on the ground, opened, and positioned so as to drain into a shallow 
surrounding pit. Each drum had rust holes in the top, suggesting they had been there 
for several years (eH2M Hill 1983). 

5.1.3 Past Investigations 

Although the unit was first identified in 1983, it was not permanently marked. During 

the RF A in 1987, there was apparently no evidence of the site. The site was recently 

located by USAF personnel for the wee RI effort, although no visual indications of the 
site location were observed. 

5.1.4 Land Use and Demography 

The solvent disposal area is located in an open field adjacent to Fire Training Area 

No. 1. The land here is not currently being used. Ground maintenance contractors mow 

the area once per month for approximately 5 to 10 minutes, for 6 months of the year. 

22792f89MC114W /R9.5 10-09-92/RPT /7 5-1 
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This section provides a discussion of the field activities conducted by wee at the 

Solvent Disposal Site from October 11 through 12, 1991, November 6 through 7, 1991, 

and from November 24 through December 16, 1991. The a~vities at this SWMU, as 

outlined in the FSP (Wee 1991c), consisted of collectin& lo s~ace soil samples for 

chemic~;:n~ysis, 2 surface soil samples for gradation analy-srs:drilling 10 soil borings, 

collecti~ ~bsurface soil samples for chemical analysis and 8 subsurface soil samples 
for gradaffon analysis. Based on elevated OVA readings detected from the soil samples 

collected at the targeted bottom of two soil borings, it was decided to drill 2 additional 

borings approximately 5 feet deeper than the Qriginal borings to evaluate the potential 

vertical extent of contamination. A total o( 3 ,~dditional subsurface soil samples for 

chemical analysis and 1 subsurface soil samPr~ for gradation analysis were collected. 

The resampling phase of the field program, which became necessary due to laboratory 

missed holding times, consisted of recollecting 1 surface soil sample for chemical 

analysis, redrilling 1 soil boring, and recollecting'i subsurface soil sample for chemical 
, I 

analysis. 

Table 5-1 summarizes the drilling and sampling methods, along with sampling frequency 

conducted at each soil boring and surface sample location during the 1991 wee 

investigation. A complete record of all surface soil, subsurface soil, and associated 

QAjQe samples collected at the Solvent Disposal Site is presented in Table 5-2. The 

locations of the surface samples and soil borings are shown on Figure 5-1. 

5.2.1 Sampling Objectives 

The objective of sampling at the Solvent Disposal Site was to evaluate the nature and 

extent of potential hazardous contaminants that may be present in the soil. The soil 

borings were located at 10 nodal sampling locations based on a 10-foot by 10-foot grid 

system. The grid was laid out over the SWMU as a 4-by-4 grid square, for a total 

effective area of coverage of 160 square feet (40 feet by 40 feet). Initially, nine sampling 

locations were located, with the tenth location being located near a boring which showed 

elevated OVA readings. These sample locations were designed to allow for a systematic 

sampling approach in the area surrounding and including the reported location of the 

22792/89MC114W /R95 10-09-92/RPf /7 5-2 
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solvent spill at this SWMU. The data collected at these boring locations were used to 

further evaluate the extent of potential contamination, if present, and to perform a 

baseline risk assessment to determine if the area poses a risk to human health or the 

environment. The data may also be utilized to evaluate remedial actions if necessary. 

Presently, there does not appear to be any substantial risk to the groundwater, so no 

hydrogeologic investigation was planned or conducted. 

5.2.2 Surface Soil Investigation 

{ Te:~ace soil samples were collected from 0 to 0.5 feet below ground surface (BGS) 

'',nearb6rings 8101 through 8110. These samples were collected using a stainless steel 

hand trowel and analyzed for TCL VOCs. In addition, two samples, one from boring 

8101 and one from boring 8106, were sent out for geotechnical gradation analysis. 

During the resampling phase, one additional surface soil sample, 8114 (a resample of the 

surface soil sample from boring 8106), located approximately 1 foot south of the original 

surface sample location, was collected because the laboratory missed the holding time 

for the TCL VOC analysis on the original sample. This sample was analyzed for TCL 

VOCs . 

5.2.3 Subsurface Soil/Vadose Zone Investigation 

'(fens~ borings, 8101 through 8110, were drilled to a depth of 6 feet BGS at the Solvent 

lJtsvosaf Site at the 10 nodal sampling locations discussed above. Each soil boring was 

sampled continuously and described lithologically from the split spoon sa~!es-ol;?Jained 

during drilling. Subsurface samples for chemical analysis were collecte~ at 4 fe~GS 
in all borings for a total of ten subsurface soil samples. The subsurf'iice--a-nalytical 

samples were collected with stainless steel split spoons and analyzed for TCL VOCs. 

Eight subsurface samples were collected for geotechnical gradation analysis. Four of the 

samples were collected at 2 feet BGS in borings 8102, 8104, 8107, and 8109, while the 

other four samples were collected at 4 feet BGS in borings 8103, 8105, 8108, and 8110. 

Based on elevated OVA readings of the subsurface soil samples collected in borings 

8102 and 8107, two additional soil borings, 8111 (a deeper redrill of boring 8102), 
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located approximately 1 foot southeast of the original soil boring, and 8112 (a deeper 

redrill of boring 8107), located approximately 1 foot northeast of the original boring, 

/we:re-:;·lled to a depth of 9.5 and 9.4 feet BGS, respectively, and sampled continuously. 
: Three a ditional subsurface soil samples were collected at 5 and 9 feet BGS in boring 
\ 
''8Ulvahd at 5 feet BGS in boring 8112, to evaluate the vertical extent of potential 
contamination below the depth of the original borings. These samples were analyzed 
for TCL VOes. One additional geotechnical gradation analysis sample was collected at 
5 feet BGS in boring 8112. 

During the resampling phase, one additional soil boring, 8113 (a redrill of boring 8107), 

located approximately 2 feet north of the original boring, was drilled to a depth of 6 feet 
BGS. One additional sample was collected at the same interval where the analytical 
subsurface soil sample was collected in the original boring ( 4 feet BGS) because the 
laboratory missed the holding time for the TCL voe analysis on the original sample. 
This sample was analyzed for TeL VOes. 

5.3 PHYSICAL CHARACTERISTICS 

This section provides a discussion of the soil, geology and hydrogeology at the Solvent 

Disposal Site based on a review of the detailed lithologic descriptions of split spoon 
samples and gradation analysis results from the 1991 wee investigation. 

5.3.1 Soil 

The soils underlying the Solvent Disposal Site consist of sandy loam and loamy sand of 

the Amarillo Soil Group . The soils consist primarily of fine-grained, well sorted, silty, 

clayey, unconsolidated orange-red to brown-red to brown sands. The sands are generally 

slightly moist with trace amounts of clay. Six gradation analyses were performed on soil 

samples collected within unit at 0.5 feet BGS in borings 8101 and 8106, and at 2 feet 

BGS in borings 8102, 8104, 8107, and 8109. The results indicate that the soil samples 

collected at 0.5 feet BGS were comprised of approximately 57 to 58 percent sand, 25 

percent silt, and 17 to 18 percent clay, while the soil samples collected at 2 feet BGS 

were comprised of approximately 33 to 36 percent sand, 30 to 33 percent silt, and 31 to 

36 percent clay. The total thickness of the soil zone is approximately 2 to 5 feet. 
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The near surface (upper 9.5 feet) stratigraphy at the Solvent Disposal Site consists of 
Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. Stratigraphic 
correlations of the various fluvial deposits between borings is based primarily on the split 
spoon lithologic samples collected during drilling. 

The SWMU is underlain by Ogallala fluvial deposits consisting primarily of well sorted 

sand. The total thickness of these Ogallala deposits beneath the SWMU is not presently 
known, but based on regional information, may be as thick as 390 feet. The fluvial 
deposits shown on the boring logs from 4304 to 4310 feet MSL consist of fine- to very 
fine-grained, well sorted, silty, calcareous medium to light orange and brown sands 
(Appendix B-1 ). These sands are comprised predominantly of subangular to subrounded 
quartz grains with varying amounts of silt, calcium carbonate, and very minor amounts 
of clay. Scattered throughout this unit is tan to tan-orange caliche pockets or nodules. 
Five gradation analyses were performed on samples collected within this unit at 4 feet 
BGS in borings 8103, 8105, 8108, and 8110, and at 5 feet BGS in boring 8112. The 
results indicated that these samples were comprised of approximately 30 to 45 percent 

sand, 17 to 19 percent silt, and 38 to 51 percent calcium carbonate and for clay-sized 

material. The thickness of this unit is unknown at present due to the fact that the unit 

was not fully penetrated. Approximately 2 to 5 feet of native topsoil exists above this 

unit. No groundwater was encountered during the drilling of these borings. 

5.4 NATURE AND EXTENT OF CONTAMINATION 

Surface and subsurface soil samples were collected from each of ten soil borings, 8101 
through 8110, and two redrill soil borings, 8111 and 8112 (Figure 5-1). Evaluation of the 
chemical analyses (TCL VOCs) of these samples has been used to describe the nature 

and extent of contamination. 

Due to the history of the site, all samples were analyzed for Target Compound List 

volatile organic compounds. Acetone and toluene were the only target compounds 

detected above the CRQL and their concentrations are summarized in Table 5-3. 
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Toluene was present in a concentration of 13-17 J.£g/kg at the surface in borings 8102, 

8104, 8105, and 8110, but was not present above the CRQL in any of the subsurface 

samples. Acetone was reported as present in concentrations ranging from 30 to 910 

J.£g/kg at 4 to 6 feet bgs at all ten boring locations. 

The reporting limits for TCL volatile organic analyses were raised in samples 8101 ( 4 

to 6 feet bgs), 8102 (4 to 6 feet bgs), 8104 (4 to 6 feet bgs), and 8108 (0 to 0.5 feet bgs) 

because of the sample dilution necessary due to target compounds. The concentration 

of acetone usually exceeded the calibration range and therefore, the samples were 

reanalyzed at dilution. 

In summary, analytical results indicate that only acetone and toluene were detected at 

the SWMU above the CRQL. Acetone, which is a common laboratory contaminant, can 

be dismissed as a chemical concern at low concentrations in several borings. However, 

the elevated acetone concentrations at borings 8101, 8102, 8104, 8107, and 8108 (400 

J.£g/kg, 160 J.£g/kg, 910 J.£g/kg, 210 J.£g/kg, and 1300 J,£g/kg, respectively) may indicate 

possible contamination from solvent disposal practices. Elevated acetone concentrations 

occur in the western portion of the SWMU at the 4 to 6 foot interval in borings 8101, 

8102, 8104, 8107, and 8108 (Figure 5-1). However, based on the results from the two 

deeper redrill borings completed in that area, it appears that acetone is restricted to the 

4 to 6 foot interval. Acetone concentrations in borings 8111 (redrill of 8102) and 8112 

(redrill of boring 8107) at the 9 to 9.5 foot interval were non-detect at 22U J.£g/kg and 

15U J.£g/kg, respectively. Therefore, the vertical extent of acetone in the soil in the 

western portion of the SWMU appears to lie between 4 to 6 feet and does not extend 

below 9 feet bgs. The low concentrations of toluene (i.e., less than 17 J.£g/kg) detected 

at the site indicate that toluene is not a chemical of concern. 
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TABLE 5-1 

SUMMARY OF SURFACE SOIL SAMPLING, BOREHOLE DRILL! NO, AND BOREHOLE SAMPLING CONDUCTED BY WCC AT SOLVENT DISPOSAL SITE, 
SWMU NO. 81/IRP NO. DP-16, CANNON AFB, NEW MEXICO 

BORINO I DRILLING/ I DRILL I BOREHOLE I DRILLING/ BOREHOLE 
SAMPLING 
FREQUENCY 

NUMBER ISAMPLINOI RIO 
METHOD USED 

DIAMETER 
(In) 

8101 HT 
HSA 

··(::::,f ·I.·~~··········· 
8103 

8104 

8105 

HT 
HSA 

HT 
HSA 

HT 
HSA 

8106 I HT 
HSA 

(8114t< 

8107 HT 

NA I NA 
B-63 8.6 

NA INA 
B-53 8.5 

aJ.i8 
NA NA 
B-63 I 8.6 

NA NA 
B-63 I 8.6 

NA NA 
B-63 I 8.6 

NA INA 
B-63 8.6 
N;.>. 

NA 

SAMPLING 
DEPTH 

INTERVALS 
(Ft-BOS) 

0 to0.6 
0 toS 

NA 
Continuous 

0 to0.6 INA 
0 to 8 Continuous 
ot1>.9!s /./ i:;Qntlri.@us·· 

0 to0.6 
0 toS 

0 to0.6 
0 to6 

0 to0.6 
0 to6 

NA 
Continuous 

NA 
Continuous 

NA 
Continuous 

... ~ .. :.: ... ~ .. ·~ ·.1 ~:"..t.ln~~u~ 
:•:0 fc>.O;&·······: NA: :··:· :• 

0 to0.6 NA 

{::~~:: I ~E<I!~!~t::iL 1::;:.4 /1~.1~s~tF 
8108 

8109 

8110 

HT 
HSA 

HT 
HSA 

HT 

HSA 

NA NA 
B-53 I 8.6 

NA NA 
B-63 I 6.6 

NA NA 
B-53 I 8.6 

0 to0.6 
0 to6 

0 to0.6 
Oto6 

0 to0.6 
0 to6 

22792A/89MC114W/R9T6-1.WK1 01-0ct-92/RPT/11 

NA 
Continuous 

NA 
Continuous 

NA 
Continuous 

DATE(S) 
DRILLED/ 
SAMPLED 

10-11-91 
10-12-91 

10-11-91' 
10-12-91 

10-11-91 
10-12-91 

10-11-91 
10-12-91 

10-11-91 
10-12-91 

10-11-91 
10-12-91 

10-11-91 
10-12-91 

10-11-91 
10-12-91 

10-11-91 
10-12-91 

NUMBEROFI NUMBEROFI NUMBEROFI NUMBEROFI OROUND I TOTAL 

ANAL YTICALI ANAL YTICALI SPT SOIL 
SOIL QAJQC SAMPLES 

GRADATION I ELEVATION I DEPTH 
ANALYSIS (Ft-MSL) OF 

SAMPLES I SAMPLES I COLLECTED! SAMPLES 
COLLECTED COLLECTED COLLECTED 

BOREHOLE 
(Ft-BOS) 

" \0 ' { v ~ rv 
~~· 

t; \ 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 ·+> 
f 

NA 
3 

NA 
3 

NA 
3 

NA 
3 

NA 
3 

NA 
3 

NA 
3 

NA 
3 

NA 
3 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

4314.40 6 

4314.49 6 

4314.32 6 

4314.67 6 

4314.43 6 

4314.40 I 6 

4314.49 

4314.51 6 

4314.37 6 

4314.45 6 

• l 

DATE 
BOREHOLE 
GROUTED 

10-12-91 

10-12-91 

10-12-91 

10-12-91 

10-12-91 

10-12-91 

10-12-91 

10-12-91 

10-12-91 

t i 
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TABLE 6-1 

SUMMARY OF SURFACE SOIL SAMPLING, BOREHOLE DRILLING, AND BOREHOLE SAMPLING CONDUCTED BY WCC AT SOLVENT DISPOSAL SITE, 

SWMU NO. 81/IRP NO. DP-18, CANNON AFB, NEW MEXICO 

Inches 
Feet Below around Surface 

Feet Mean Sea Level 

Standard Penetration Teat 

Hollow Stem Auger 

Hand Trowel, Surface Sample 

Not Applicable, Surface Sample 

Not Sampled 

B-53 

B-61A 

B-81B 

F-10 

CME-75 

OD 

ID 

Mobile B-63 Auger Drill Rig with 6" OD /3.76" ID Augers and 8.6" Bullet Bit 

Mobile B-6t Auger Drill Rig with 6" OD /3.76" ID Augers and 6.6" or 8.26" Bullet Bit 

Mobile B-61 Auger Drill Rig with 7.25" OD /4.26"1D Augers and 7.6" Bullet Bit 

Falling F-10 Augar Drill Rig with 8.26" OD /4.26" ID Augers and 8.6" Bullet Bit 

Central Mine Equipment CME-76 Auger Drill Rig with 7.76" OD /4.26" ID Augers and 8.0" Bullet Bit 

Outer Diameter 

Inner Diameter 

j l i l 

( )' The borings that are shaded and In brackets correspond to a deeper redrlll of the previous boring based on elevated OVA readings and/or odors detected from the soli sample collected at the targeted 

bottom of the original boring. These borings were drilled approximately 1 to Sleet away from the original boring. 

( )' The borings that are shaded and In parentheses correspond to either a redrlll or surface resample of the previous boring or surface sample due to laboratory missed holding times. These borings or 

surface resamples were drilled or collected approximately 1 to 6 foot away from tho original boring or surface oample. 
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BORING 
NUMBER 

8101 

8102 

8103 

8104 

8105 

8106 

TABLE 5-2 

Woodward .Clyde 
Consultants 

SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND QA/QC SAMPLES COLLECTED BY WCC AT SOLVENT DISPOSAL SITE, 

SWMU NO. 81/IRP NO. DP-16, CANNON AFB, NEW MEXICO 

DEPTH 

INTERVAL 

(Ft-BGS) 

Oto0.5 

o to2 

2to4 

4to6 

Oto0.5 

Oto2 

2to4 

4to6 

Oto0.5 

Oto2 

2to4 

4to6 

0 to0.5 

0 to2 

2to4 

4to6 

Oto0.5 

0 to2 

2to4 

4to6 

0 to0.5 

o to2 

2to4 

4to6 

SAMPLE 

IDENTIFICATION 

NUMBER 

SAMPLE QA/QC DATE 

TYPE SAMPLES MATRIX SAMPLED 

CAN081-8101-0000 

CAN081-8101-0901 
CAN081-8101-4000 
CAN081-810 1-4000 
CAN081-8101-4002 

CAN081-8101-0004 

A 
A 

GA 
SPT 

SPT 

AISPT 

CANo81-8102-0000 A 

CAN081-8102-0981 A 

CAN081-8102-4000 SPT 

CAN081-8102-4002 SPT/GA 

CAN081-8102-0004 AISPT 

CAN081-81 03-0000 

CAN081-81 03-4000 

CAN081-8103-4002 

CAN081-8103-0004 

CAN081-8103-0902 

CAN081-8103-4004 

A 

SPT 

SPT 

AISPT 

A 

GA 

CAN081-8104-0000 A 

CAN081-8104-4000 SPT 

CAN081-8104-4002 SPT/GA 

MRD 

ow 

MRD 

CAN081-8104-0004 AISPT MS/MSD 

CAN081-8105-0000 

CAN081-8105-0962 

CAN081-8105-4000 

CAN081-8105-4002 

CAN081-8105-0004 

CAN081-8105-4004 

CAN081-81 06-0000 

CAN081-8106-0951 

CAN081-8106-4000 

CAN081-8106-4000 

CAN081-8106-4002 

CAN081-8106-0004 

A 

A 

SPT 

SPT 

AISPT 

GA 

A 

A 

GA 

SPT 

SPT 

AISPT 

FD 

AB 

Soil 

Soil 
Soil 
Soil 
Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 
Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 
Soil 

Soil 

10-11-91 

10-11-91 
10-11-91 
10-12-91 

10-12-91 

10-12-91 

10-11-91 

10-11-91 

10-12-91 

10-12-91 

10-12-91 

10-11-91 

10-12-91 

10-12-91 

10-12-91 

10-12-91 

10-12-91 

10-11-91 

10-12-91 

10-12-91 

10-12-91 

10-11-91 

10-11-91 

10-12-91 

10-12-91 

10-12-91 

10-12-91 

10-11-91 

10-11-91 

10-11-91 

10-12-91 

10-12-91 

10-12-91 

TIME OVAON 

SAMPLED SAMPLE 

(ppm) 

1843 

1843 
1845 
0826 

0835 

0845 

1861 

1853 

0900 

0910 

0925 

1855 

0940 

0945 
1000 

1000 

1000 

1858 

1015 

1025 

1035 

1902 

1930 

1050 

1105 

1110 

1110 

1907 

1910 

1918 

1130 

1140 

1155 

0 
0 

0 

0 

0 

11.3 

0 

0 

0 

0 

0 

2.1 

0 

0 

0.1 

0.1 

0 

0 

0 

voc 
voc 

voc 

voc 
VOC 

voc 

voc-

voc. 
voc 

voc 

voc 

voc 
voc 

voc 

voc 
voc 

voc 

ANALYTICAL 

PARAMETERS 
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BORING 

NUMBER 

8108 

8109 

8110 

Ft-BGS 

OVA 

ppm 

A 

SPT 

GA 

L 

MSIMSD 

[ ]• 

o· 

TABLE 5-2 

Woodward .Clyde 
Consultants 

SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND QA/QC SAMPLES COLLECTED BY WCC AT SOLVENT DISPOSAL SITE, 

SWMU NO. 81/IRP NO. DP-16, CANNON AFB, NEW MEXICO 

DEPTH SAMPLE SAMPLE QA/QC SAMPLE DATE TIME OVA ON ANALYTICAL 
INTERVAL IDENTIFICATION TYPE SAMPLES MATRIX SAMPLED SAMPLED SAMPLE PARAMETERS 
(Ft-BGS) NUMBER (ppm) 

0 to0.5 CAN081-9 108-QOOO A Soil 10-11-91 1915 0 voc 
0102 CAN081-9 108-4000 SPT Soil 10-12-91 1300 0 
2to4 CAN081-9 108-4002 SPT Soil 10-12-91 1315 0 
4to6 CAN081-9 108-Q004 AISPT Soil 10-12-91 1326 0 voc 

CAN081-9108-Q961 A FD Soil 10-12-91 1325 0 voc 
CAN081-9108-4004 GA Soil 10-12-91 132S 0 

OtoO.S CAN081-9 109-QOOO A Soil 10-11-91 1920 0 voc 
Oto2 CAN081-9 109-4000 SPT Soil 10-12-91 1335 0 
2to4 CAN081-9 109-4002 SPT/GA Soil 10-12-91 1355 0 
4to6 CAN081-9 109-Q004 AISPT Soil 10-12-91 1410 0 voc 

0 to0.6 CAN081-9 110-QOOO A MSIMSD Soil 10-11-91 1930 0 voc 
Oto2 CAN081-9 110-4000 SPT Soil 10-12-91 1430 0 
2to4 CAN081-9 110-4002 SPT Soil 10-12-91 1435 0 
4to6 CAN081-9 110-Q004 AISPT Soil 10-12-91 1445 0 VOC 

CAN081-9 110-4004 GA Soil 10-12-91 1445 0 

Feet Below Ground Surface FD Field Duplicate sv Semi Volatile Organic Compounds 
Organic Vapor Analyzer Reading MRD Missouri River Division Duplicate M Melals (TAl) 
Parts per Million AB Ambient Blank TPH Total Petroleum Hydrocarbons 
Analytical RB Rinsate Blank BTEX Benzene, Toluene, Ethylbenzene, 
Standard Penetration Test ow Decontamination Water Blank Xylene 

Gradation Analysis TB Trip Blank TOC Total Organic Carbon 
lithology voc Volatile Organic Compounds (TCL) OL Organic Lead 
Matrix Spike I Matrix Spike PCB Polychlorinated Biphenols, Pesticides Pb/Cr Lead I Chromium 
Duplicate TCL Target Compound List TAL Target Analyte List 

The borings that are shaded and in brackets correspond to a deeper redrill of the previous boring based on elevated OVA readings and/or odors 

detected from the soil sample collected at the targeted bottom of the original boring. These borings were drilled approximately 1 to Sleet away 

from the original boring. 

The borings that are shaded and in parentheses correspond to either a redrill or surface resample of the previous boring or surface sample due 

to laboratory missed holding times. These borings or surface resamples were drilled or collected approximately 1 to Sleet away from the 

original boring or surface sample. 
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TABLE 5-3 

VOLATILE ORGANIC COMPOUND CONCENTRATIONS IN SOIL SAMPLES COLLECTED BY WCC AT 
SOLVENT DISPOSAL SITE 

SWMU NO. 81/IRP NO. DP-16 
CANNON AFB, NEW MEXICO 

Boring Number Sample Ethyl 
(Redrill Boring Depth Acetone Toluene 1,1,1 TCA Benzene TCE Xylenes 2-Butanone 

Number) (Ft-BGS) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) 

8101 0-0.5 lOU 101 21 1J 21 31 lOU 
4-6 400 21U 21 21U 21U 21U 1J 

8102 0-0.5 301 17 21 21 21 61 1J 
[8111] 4-6 160 54U 54U 54U 54U 54U 54U 

9qf'l [22U] [llU] [llU] [llU] [llU] [llU] [llU] ·' .. ·:·:·· .. ·:-: .. ··:·:·:·:·:·:·:·:·:·:·:·:· 

8103 0-0.5 21 81 11U llU 1J 31 llU 
4-6 90 lOU lOU lOU lOU lOU lOU 

8104 0-0.5 21 13 21 lOU 21 31 lOU 
4-6 910 53U 53U 534 53U 53U 53U 

8105 0-0.5 llU 14 21 21 21 51 llU 
4-6 190 11U llU 11U 11U 11U llU 

8106 0-0.5 (41) (11U) (llU) (llU) (llU) (llU) (llU) 
(8114) 4-6 130 lOU lOU lOU lOU lOU lOU 

8107 - 0-0.5 [16U] [llU] [llU] [llU] [llU] [llU] [llU] 
[8112] - 4-6 tw:i~' (llU) (llU) (llU) (llU) (llU) (llU) 
(8113). ~t~f:~ [15U] [llU] [11U] [llU] [llU] [llU] [31] 
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Boring Number Sample 
(Redrill Boring Depth Acetone 

Number) (Ft-BGS) (ug/kg) 

8108 

8109 

8110. 

Ft-BGS = 
ugfkg = 
1 = 
u = 

0-0.5 1300 
4-6 57 

0-0.5. llU 
4-6 140 

0-0.5 11U1 
4-6 150 

Feet below ground surface 
Micrograms per kilogram 
Estimated concentration 
Not detected 

Toluene 
(ug/kg) 

11 
llU 

31 
lOU 

13 
llU 

U1 = Estimated as non-detect at the CRQL 

TABLE 5-3 
(Concluded) 

Ethyl 
1,1,1 TCA Benzene TCE Xylenes 

(ug/kg) (ug/kg) (ug/kg) (ug/kg) 

llU llU llU llU 
llU llU llU llU 

llU llU llU llU 
lOU lOU lOU lOU 

21 11 2J 41 
llU llU llU llU 

[ ] = The values in brackets are results from samples collected from the deeper redrill borings. 

2-Butanone 
(ug/kg) 

llU 
llU 

llU 
lOU 

11U1 
llU 

( ) = The values in parentheses are results from samples collected from the redrill borings due to laboratory missed 
holding times. 
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6.0 

ENGINE TEST CELL AREA (SWMU NOS. 86-90/IRP NO. SD-11) 

6.1 SWMU DESCRIPTION 

6.1.1 Setting 

This unit was an enclosed tank with dimensions of approximately 50 feet by 10 feet by 

20 feet high. The cell rested on a concrete slab located near a taxiway in the southeast 

part of Cannon AFB. Aircraft engines were cleaned with steam (Figure 6-1 ). It has also 

been reported that when engines were tested, water was sprayed on the exhaust to buffer 

the noise. Today, all physical structures used to secure the engine for cleaning and 

testing have been removed, leaving only a concrete pad. 

6.1.2 History of Use 

The unit was active from 1965 to 1988, during which effluent was handled in several 

ways. Initially, it was discharged only to an overflow pit (SWMU No. 87). Then an oil/ 

water separator (SWMU No. 90) was added with discharge to a leach field (SWMU 

No. 88). Finally, the effluent was routed through the oil/water separator to an 

evaporation pond (SWMU No. 89). The evaporation pond was constructed in the area 

of the former leach field. These separate units received potential contaminants from a 

single operation: the steam cleaning and testing of aircraft engines. Potential 

contaminants of concern are the same for all units. 

6.1.3 Past Investigations 

During 1984-1985, a Phase II IRP investigation was conducted by Radian Corporation 

at the Engine Test Cell Area. Two boreholes were drilled to depths of 35 and 50 feet, 

respectively (Figure 6-1). One borehole (llB) was located within the leachfield and 

another (llA) was located in a depression which had collected overflow from the 

oil/water separator. Five soil samples taken from the borehole were analyzed for 

purgeable halocarbons and aromatics, oil and grease, and lead. Only lead was found at 
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detectable levels; however, no sample had a lead concentration exceeding 5 ug/ g (ppm) 

(Table 6-1). (Radian 1986) 

A Phase IV IRP investigation was conducted in 1989 (Walk, Haydel, and Associates 

1990). Four boreholes (Figure 6-1), one on each side of the evaporation pond, were 

drilled to a depth of 30 feet. A fifth borehole was drilled to a depth of 60 feet adjacent 

to the oil/water separator. A total of 45 soil samples were analyzed for VOCs, 

base/neutral extractables, and total metals using EPA SW 846 methodologies. Results 

shown in Table 6-2 indicate very low levels of phenol, 2,2'-methylene bis [6- (1,1-

dimethylethyl)-4-ethyl-] or antioxidant 425 in boreholes B-1 and B-4 at concentrations 

below 1 ppm. Silver was the only metal detected at levels exceeding background 

(Table 6-3). (Walk, Haydel and Associates 1990) However, the distribution of silver 

was considered by Lee Wan and Associates (1990) to be naturally occurring. 

Based on the findings of Phase II and Phase IV investigations, only the area of the 

Engine Test Cell remained to be investigated. Staining on the pad indicates that rinse 

waters may have existed beneath the walls of the test cell. 

6.1.4 Land Use and Demography 

The Engine Test Cell Area is located in a sparsely populated portion of the base. The 

area's primary function is to test jet engines. The structures present are an office 

building (No. 2330), a large warehouse, and facilities to test jet engines north of the 

area . 

There are 30 to 40 workers in the area for 8 hours per day. Building 2330 north of the 

test cell is occupied daily and the large warehouses south of the test cell are sporadically 

occupied. People are estimated to be in the abandoned area approximately 1 to 2 hours 

per week. 

6.2 FIELD INVESTIGATION 

This section provides a discussion of the field activities conducted by WCC at the Engine 

Test Cell Area from October 10 through 11, 1991, and on November 6 and 24, 1991. 
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The activities at this SWMU, as outlined in the FSP (WCC 1991c), consisted of 

collecting 5 surface soil samples for chemical analysis, 2 surface soil samples for 

gradation analysis, drilling 5 soil borings, and collecting 15 subsurface soil samples for 

chemical analysis and 2 subsurface soil samples for gradation analysis. Based on 

elevated OVA readings and odors detected from the soil sample collected at the 

targeted bottom of one soil boring, it was decided to drill 1 additional soil boring 

approximately 15 feet deeper than the original boring to evaluate the potential vertical 

extent of contamination. A total of 4 additional subsurface soil samples for chemical 

analysis were collected. The resampling phase of the field program, which became 

necessary due to laboratory missed holding times, consisted of recollecting 4 surfacce soil 

samples for chemical analysis, redrilling 4 soil borings, and recollecting 8 subsurface soil 

samples for chemical analysis. 

Table 6-4 summarizes the drilling and sampling methods, along with sampling frequency 

conducted at each soil boring and surface sample location during the 1991 wee 
investigation. A complete record of all surface soil, subsurface soil, and associated 

QA/QC samples collected at the Engine Test Cell area is presented in Table 6-5. The 

locations of the surface samples and soil borings are shown on Figure 6-1. 

6.2.1 Sampling Objectives 

The objective of sampling in the area of the Engine Test Cell was to evaluate the nature 

and extent of potential hazardous contaminants that may be present. The surface soil 

and subsurface soil sampling programs were designed to supplement previous 

investigations by performing soil sampling in those areas not previously sampled. The 

data collected at these boring locations were used to further evaluate the extent of 

potential contamination, if present, and to perform a baseline risk assessment to 

determine if the area poses a risk to human health or the environment. The data may 

also be utilized to evaluate remedial actions if necessary. Presently, there does not 

appear to be any substantial risk to the groundwater, so no hydrogeologic investigation 

was planned or conducted. 
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Five surface soil samples were collected from 0 to 0.5 feet BGS near soil borings 0861 

through 0865. These samples were collected using a stainless steel hand trowel and 

analyzed for TCL VOCs and TAL metals. Geotechnical gradation analysis was 

performed on two samples from borings 0861 and 0865. 

During the resampling phase, four additional surface soil samples, 0867 through 8610 

(resamples of the surface soil samples from soil borings 0861 through 0864), located 

approximately 1 to 3 feet away from the original soil boring/ surface soil sample 

locations, were collected because the laboratory missed holding times for the TCL VOC 

analysis on the original samples. These samples were analyzed for TCL VOCs only. 

6.2.3 Subsurface Soil/Vadose Zone Investigation 

Five soil borings, 0861 through 0865, were drilled to depths of 10 feet BGS near the 

Engine Test pad and the old oil/water separator. Each soil boring was sampled 

continuously and described lithologically from the split spoon samples obtained during 

drilling. Subsurface samples for chemical analysis were collected at 2, 4, and 8 feet BGS 

in all borings for a total of fifteen subsurface soil samples. The subsurface analytical 

samples were collected with stainless steel split spoons and analyzed for TCL VOCs and 

TAL metals. Two subsurface samples for geotechnical gradation analysis were collected 

at 8 feet BGS in boring 0862 and at 2 feet BGS in boring 0863. 

Based on elevated OVA readings as well as visual evidence of contamination in the soils 

at boring 0861, one additional soil boring, 0866, located approximately 2 feet north of 

the original boring, was drilled to a depth of 25 feet BGS and sampled at approximately 

5-foot intervals below 10 feet BGS, the total depth of the original boring. Four 

additional subsurface soil samples were collected at 10, 13, 18, and 23 feet BGS for 

chemical analysis to evaluate the vertical extent of any contamination below the depth 

of the original boring. These samples were analyzed for TCL VOCs and TAL metals. 

During the resampling phase, four additional soil borings, 0867 through 8610 (redrills of 

borings 0861 through 0864 ), located 1 to 3 feet away from the original soil boring, were 
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drilled to depths of 10, 6, 10, and 6 feet BGS, respectively, and sampled at the same 

intervals where analytical subsurface soil samples were collected in the original borings. 

Eight additional subsurface soil samples were collected at 8 feet BGS in boring 0867, at 

2 and 4 feet BGS in boring 0868, at 2, 4, and 8 feet BGS in boring 0869, and at 2 and 

4 feet BGS in boring 8610 because the laboratory missed holding times for the TCL 

VOC analysis on the original samples. These samples were analyzed for TCL VOCs 

only. 

6.3 PHYSICAL CHARACfERISTICS 

This section provides a discussion of the soil, geology and hydrogeology at the Engine 

Test Cell Area based on the detailed lithologic descriptions of split spoon samples and 
gradation analysis results from the 1991 wee investigation, and the review of lithologic 

boring logs from the previous 1987 Walk, Haydel, and Associates field investigation. 

6.3.1 Soil 

The soils underlying the Engine Test Cell Area consist of sandy loam and loamy sand 

of the Amarillo Soil Group with a total thickness of approximately 2 to 3 feet. The soils 

consist primarily of very fine- to fine-grained, well sorted, silty, calcareous, clayey, 

unconsolidated brown sands. The sands are generally dry to slightly moist at depth. 

Three gradation analyses were performed on samples collected from within unit at 0.5 

feet BGS in borings 0861 and 0865, and at 3 feet BGS in boring 0863. The results 

indicate that these soil samples were comprised of approximately 57 to 63 percent sand, 

16 to 20 percent silt, and 20 to 23 percent clay. 

6.3.2 Geology 

The near surface (upper 30 feet) stratigraphy at the Engine Test Cell Area consists of 

Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. Geologic cross­

section C-C' (Figure 6-2) was constructed using information on the lithologic boring logs 

from the 1991 wee field investigation along with one boring log , B-1, from the 1987 

Walk, Haydel, and Associates field investigation. This cross-section runs west-east (see 

Figure 6-1 for the cross-section location). Stratigraphic correlations of the various fluvial 
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deposits between borings is based primarily on the split spoon lithologic samples 

collected during drilling. 

The SWMU is underlain by Ogallala fluvial deposits consisting primarily of well sorted 

sand, with scattered thin (1 to 10 feet thick) layers of caliche. The total thickness of 

these Ogallala deposits beneath the SWMU is not presently known, but based on 

regional information, may be as thick as 390 feet. 

It would appear from the geologic cross-section and the lithologic descriptions (Appendix 

B-1) that only one sand, sand/caliche unit is present beneath the SWMU to a depth of 

30 feet. The fluvial deposits shown on the geologic cross-section from 4238 to 4266 feet 

MSL consist of fine- to very fine-grained, well sorted, silty, calcareous light to medium 

brown and red-brown sands. These sands are comprised predominantly of subrounded 

to subangular quartz grains with varying amounts of silt and calcium carbonate. 

Occasionally, these sands are moderately to well cemented with calcium carbonate. Thin 

layers (ranging from a few inches to several feet in thickness) and small pockets or 

nodules of pale brown, silty, sandy, clayey caliche are scattered throughout this unit. 

One gradation analysis was performed on a sample collected within this unit at 8 feet 

BGS in boring 0862. The results indicate that this sample was comprised of 

approximately 44 percent sand, 24 percent silt, and 32 percent calcium carbonate and/ or 

clay-sized material. The thickness of this unit is unknown at present due to the fact that 

the unit was not fully penetrated. Approximately 2 to 3 feet of native topsoil exists 

above this unit. No groundwater was encountered during the drilling of these borings. 

6.4 NATURE AND EXTENT OF CONTAMINATION 

Five soil borings, 0861 through 0865, were drilled, and surface and subsurface samples 

were collected from each boring (Figure 6-1 ). Evaluation of the chemical analyses (TCL 

VOCs, TAL metals) of these samples provided the basis for characterizing the nature 

and extent of contamination. 

None of the target analyte list of volatile organic compounds, except acetone and 

toluene, were detected above the CRQL in surface and subsurface soil samples at the 

SWMU. The concentrations for acetone and toluene are summarized in Table 6-6. 

22792/89MC114W /R9.6 10-09-92/RPf /1 6-6 
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Toluene was present in two surface samples, 0863 and 0865, at concentrations of 29 and 
100 ~g/kg, respectively. Acetone was detected above the CRQL in only one surface 
sample (i.e., sample 0864 at 17 ~g/kg). Acetone was detected in nearly all subsurface 
samples at all five boring locations with concentrations ranging from 68 ~g/kg to 
5700 ~g/kg. 

The reporting limits for TCL volatile organic analyses were raised in samples 0862 (1 
to 3 feet bgs and 8 to 10 feet bgs), 0864 (4 to 6 feet bgs), and 0865 (1 to 2 feet bgs) 
because of the sample dilution necessitated due to high concentrations of target 
compounds, particularly acetone. The concentration of acetone usually exceeded the 
calibration range and therefore, the samples were reanalyzed at dilution. In samples 
0861 (8 to 10 feet bgs and 18 to 20 feet bgs), the reporting limits were raised due to the 
presence of non-target compounds. Tentatively identified compounds (TICs) from VOC 
analyses indicated that a variety of saturated and polynuclear aromatic hydrocarbons may 
be present. The presence of hydrocarbons is supported by the OVA readings and 
observed staining obtained from samples in this boring during the field sampling event. 

A variety of metals were detected in soil borings 0861 through 0865. Vanadium was 
detected at concentrations of 18-25 mg/kg, slightly higher than background levels . 
However, the distribution of vanadium was uniform throughout surface and subsurface 
samples and therefore, could be considered to be naturally occurring. Heavy metals 
detected at elevated levels are antimony, barium, cadmium, chromium, cobalt, copper, 
lead, manganese, nickel, and zinc. The reported concentrations are summarized in Table 
6-7. Other metals, including iron, aluminum, potassium, and mercury were detected 
infrequently and at concentrations near or below site background or regional levels . 

In summary, acetone and toluene were the only volatile organic compounds detected 
above the CRQL at this SWMU. It should be noted that toluene was detected at 
100 ~g/kg in the background boring 0865 located west of the SWMU, and all other 
detections at the SWMU were significantly less than this concentration. With raised 
detection limits for certain samples, toluene may be present up to the detection limits 
shown on Table 6-6 for samples 0861-0018, 0861-0008, 0863-0004, 0864-0004, and 
0865-0002. For example, toluene may be present in sample 0861-0018 up to a 
concentration of 2800 ~g/kg. It does not appear that toluene is present below 20 feet 
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in boring 0861; 6 feet in boring 0863, and 4 feet in boring 0865. Toluene may be present 

below 10 feet (i.e., depth of boring) at location 0862. Similarly, acetone does not appear 

to be present at an arbitrary cutoff of 100 J..£g/kg below 20 feet at boring 0861; 6 feet at 

boring 0863; 6 feet at boring 0864; and 6 feet at boring 0865. Acetone in concentrations 

greater than 100 J..£g/kg may extend deeper than 10 feet (i.e., total depth of boring) at 

location 0862. The results of the risk assessment will be important in establishing 

whether or not toluene or acetone pose an unacceptable risk at this SWMU. 

Petroleum hydrocarbons appear to be present from 10 to 20 feet bgs in boring 0861, 

drilled near the oil/water separator. The lateral extent of petroleum hydrocarbons is not 

known to a great degree of certainty, but is probably limited to the boring 0861 area 

around the northern side of the oil/water separator. No petroleum staining was noted 

in boring 0863, located southeast of the oil/water separator. 

Metals concentrations above background were detected in the upper four feet in all 

borings at this SWMU, with the higher concentrations generally being present in surface 

soil. Borings 0861 and 0863, located near the oil/water separator, showed lower 

concentrations of heavy metals in surface samples compared to borings 0862 and 0864, 

located near the concrete pad of the former engine test cell. Boring 0865, located west 

of the entrance road to the engine test cell area, indicates lower levels of metal 

concentrations compared to the other borings. 

The analytical results of the present investigation do not compare well with the analytical 

results of boring B 1 of the previous Phase IV IRP investigation in 1989 (Figure 6-1 ). A 

low concentration of Antioxidant 425 [2.2' methylenebis (6-t-butyl-4-ethylphenol)] was 

reported by Walk, Haydel and Associates (1990) as a tentatively identified compound 

in the base treated organic analysis. Silver was the only metal detected above 

background levels, which was considered by Walk, Haydel and Associates (1990) to be 

naturally occurring. 
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ANALYTICAL RESULTS OF SOIL SAMPLES COLLECTED BY RADIAN AT 
ENGINE TEST CELL AREA 

SWMU NOS. 86-90/IRP NO. SD-11 
CANNON AFB, NEW MEXICO 

Oil and 
Sample Sample Depth Grease Lead 
Number (Ft-BGS) (mg/kg) (mg/kg) 

11A-1 

11A-2 

QA-11 

11B-1 

11B-2 

11B-3 

ND 
Ft-BGS 
mg/kg 
ugjkg 

1.0-2.0 ND 

5.0-7.0 ND 

5.0-7.0 ND 

2.0-4.0 ND 

5.5-7.0 ND 

46.5-47.5 ND 

= not detected 
= Feet below ground surface 
= Milligrams per kilogram 
= Micrograms per kiligram 

1 duplicate of 11A-2 

1.5 

4.0 

4.3 

4.8 

2.0 

2.0 

Source: Final Report, IRP Phase II (Radian 1986) 

22792/89MC114W/R9T.6-1 09-28-92(12:38pm)/RPTn 

Purgeable Organic 
Compounds (EPA 8010/8020) 

(ug/kg) 

ND 

ND 

ND 

ND 

ND 

ND 
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ORGANIC COMPOUND CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED 
BY RADIAN AT ENGINE TEST CELL AREA 

Sample 
Depth 

(Ft-BGS) 

0-1.5 

2.5-4.0 

5-6.5 

7.5-9 

10-11.5 

15-16.5 

20-21.5 

25-26.5 

30-31.5 

45-46.5 

60-61.5 

SWMU NOS. 86-90/IRP NO. SD-11 
CANNON AFB, NEW MEXICO 

Compound 

Acetone 

Acetone 

Antioxidant-4252 

Acetone 

Antioxidant -4252 

Acetone 

Bis (2-ethylhexyl) 
phthalate 

B1 

400 

NS 

B2 

NS 

Boring Number 

B3 B4 

AR 

NS 

790 

NS 

B5 

340 

214 

209 

158 

NS 

NS 

NS = 
AR = 

No sample collected in accordance with scope of services/sampling plan 
Auger refusal prevented completion to 30 feet. 

1 All concentrations are in micrograms per kilogram (ug/kg) 
2 Phenol, 2,2'-Methylene Bis (6-(1,1-Dimethylethyl)-4-Ethyl-) 
3 Detected in rinsate at 640 ug/L. 

Source: Final Report, Phase II IRP (Radian 1986) 
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TABLE 6-3 

SILVER CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED BY WALK, 
HAYDEL, AND ASSOCIATES AT ENGINE TEST CELL AREA 

SWMU NOS. 86-90/IRP NO. SD-11 
CANNON AFB, NEW MEXICO 

Sample Boring Number 
Depth 

B1 B2 B3 B4 B5 (Ft-BGS) 

0-1.5 6 7.3 7.6 

2.5-4 7.3 12.2 12.6 

5-6.5 5.3 6.2 

7.5-9 4.3 7.8 

10-11.5 19 4.1 4.2 6.4 

15-16.5 19 5.3 4.7 7.7 5.8 

20-21.5 6 6.1 NS 

25-26.5 9 NS 

30-31.5 11 8.2 AR 4.1 8.6 

45-46.5 NS NS NS NS 

60-61.5 NS NS NS NS 

NS = No sample collected m accordance with Scope 
Services/Sampling Plan 

AR = Auger refusal prevented completion to 30 feet. 

1 All concentrations are in milligrams per kilogram ( mg/kg) 

of 

Source: Final Report, RPT Phase IV-A- New Addition (Walk, Haydel & 
Associates, Inc. 1990) 
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SUMMARY OF SURFACE SOIL SAMPLING, BOREHOLE DRILLING, AND BOREHOLE SAMPLING CONDUCTED BY WCC AT ENGINE TEST CELL AREA, 

SWMU NOS. 86-90 /IRP NO. SD-11, CANNON AFB, NEW MEXICO 

BORING I DRILLING/ I DRILL I BOREHOLE I DRILLING/ BOREHOLE 

NUMBER SAMPLING RIO DIAMETER SAMPLING SAMPLING 

METHOD USED (In) DEPTH FREQUENCY 

INTERVALS 

(Ft-BOS) 

0861 I HT INA INA I Oto0.6 NA I 

0865 I HT NA 

HSA Continuous 

In Inches B-63 

Ft-BOS Feet Below Ground Surface B-61A 

Ft-MSL Feet Mean Sea Level B-61B 

SPT Standard Penetration Test F-10 

HSA Hollow Stem Auger CME-76 

HT Hand Trowel, Surface Sample OD 

NA Not Applicable, Surface Sample ID 

NS Not Sampled 

DATE(S) NUMBER OF NUMBER OF NUMBER OF NUMBEROFI GROUND I TOTAL 
DRILLED/ ANALYTICAL ANALYTICAL SPTSOIL GRADATION ELEVATION DEPTH 
SAMPLED SOIL OAJQC SAMPLES ANALYSIS (Ft-MSL) 

10-10-91 

10-11-91 

10-11-91 

I 

SAMPLES 

COLLECTED 

1 I 

3 

SAMPLES 

COLLECTED 

1 

1 

0 

I 

COLLECTED 

NA 

NA 

6 

SAMPLES 

COLLECTED 

1 

0 

Mobile B-53 Auger Drill Rig with 6" OD /3.76"1D Augers and 6.6" Bullet Bit 

Mobile B-61 Auger Drill Rig with 6" OD /3.76" ID Augers and 6.6" or 8.26" Bullet Bit 

Mobile B-61 Auger Drill Rig with 7.26" OD /4.26" ID Augers and 7.6" Bullet Bit 

Falling F-10 Auger Drill Rig with 8.25" OD /4.25" ID Augers and 8.5" Bullet Bit 

4269.19 

Central Mine Equipment CME-75 Auger Drill Rig with 7.75" OD /4.25" ID Augers and 8.0" Bullet Bit 

Outer Diameter 

Inner Diameter 

10 

I • 

10-11-91 

( I" The borings that are ehaded and In brackets correspond to a deeper redrlll of the previous boring based on elevated OVA readings and/or odors detected from the soli sample collected at the targeted 

bottom of the original boring. These borings were drilled approximately 1 to 6 feet away from the original boring. 

( )" The borings that are shaded and In parentheses correspond to either a redrlll or surface resample of the previous boring or surface sample due to laboratory missed holding times. These borings or 
surface resamples were drilled or collected approximately 1 to 6 feet away from the original boring or surface sample. 
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SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND QAJQC SAMPLES COLLECTED BY IIIICC AT ENGINE TEST CELL AREA, 

SWMU NOS. 86 - 90 /IRP NO. SD-11, CANNON AFB, NEW MEXICO 

BORING DEPTH 

NUMBER INTERVAL 

0861 

0862 

0863 

(Ft-BGS) 

Oto0.5 

Oto2 

2to4 

4to6 

8to8 

8to tO 

OtoO.S 

o to2 

2to4 

4to6 

8108 

8to 10 

0 to0.5 

o to2 

2to4 

4to6 

6to8 

8to 10 

SAMPLE 

IDENTIFICATION 

NUMBER 

CAN086-0861-0000 

CAN086-0861-0263 

CAN086-0861-4000 

CAN086-0861-4000 

CAN086-0861-0002 

CAN086-0881-0004 

CAN086-0881-4006 

CAN086-0861-0008 

CAN086-0861-0281 

CAN086-0863-0000 

CAN086-0863-0202 

CAN086-0863-4000 

CAN086-0863-0002 

CAN086-0863-4002 

CAN086-0863-0004 

CAN086-0863-4006 

CAN086-0863-0008 

22792A/89MC114W/R9T6-S.\W:.1 01-0ct-92/RPT/11 

SAMPLE QAJQC SAMPLE DATE TIME OVA ON 

TYPE 

A 
A 

GA 

SPT 
NSPT 
NSPT 
SPT 

NSPT 
A 

A 

A 

SPT 

FD 

ow 

MAD 

NSPT MSIMSD 

NSPT 
A 

SPT 

NSPT 
A 

GA 

A 
A 

SPT 

NSPT 
GA 

NSPT 
SPT 

NSPT 

FD 

AB 

MS/MSD 

MAD 

MATRIX SAMPLED SAMPLED SAMPLE 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

Water 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

Water 

Soil 

Soil 

Soil 
Soil 
Soil 
Soil 

Soil 
Soil 
Soil 

10-10-91 

10-10-91 
10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-11-91 

10-10-91 

10-11-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-11-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

1100 

1100 

1100 

0930 
0945 

1005 

1015 

1025 

0730 

1100 

1020 

1115 

1130 

1200 

1150 

1208 

1215 

1700 

1220 

1435 
1030 

1445 

1500 

1500 

1525 

1540 
1550 

(ppm) 

0 

11 

19 

21 

0 
0 

22 

0 

0 

0 

0 

0 
0 
0 

0 

0 

0 
0 

ANALYTICAL 

PARAMETERS 

VOC,M 
VOC,M 

VOC,M 
VOC,M 

VOC,M 
VOC,SV,M,PCB, 

VOC,M 
VOC,M 

VOC,M 
VOC,M 
VOC,M 

VOC 
voc 

VOC,M 
VOC,M 

VOC,M 

VOC,M 

VOC,M 
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TABLE6-5 

Woodward .Clyde 
Consultants 

SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND QAJQC SAMPLES COLLECTED BY WCC AT ENGINE TEST CELL AREA, 
SWMU NOS. 86- 90 /IRP NO. S0-11, CANNON AFB, NEW MEXICO 

DEPTH SAMPLE QAJQC SAMPLE DATE TIME OVA ON 
NUMBER INTERVAL 

SAMPLE 

IDENTIFICATION 

NUMBER 

TYPE SAMPLES MATRIX SAMPLED SAMPLED SAMPLE 
ANALYTICAL 

PARAMETERS 

0864 

(Ft-BGS) 

0 to0.5 

Oto2 
2to4 

4to6 

6to8 

8 to 10 

CAN086-0864-0000 
CAN086-0864-0264 
CAN086-0864-4000 
CAN086-0864-0002 

CAN086-0864-0004 

A 
A 

SPT 
AISPT 

AISPT 

CAN086-0864-4006 SPT 

FD 

Soil 10-10-91 1620 

Soil 10-10-91 1620 
Soil 10-10-91 1640 
Soil 10-10-91 1630 

Soil 10-10-91 1700 

Soil 10-10-91 1705 
CAN086-0864-0008 AISPT Soil 10-10-91 1715 

(ppm) 

0 

0 

0 

0 

VOC,M 
VOC,M 

VOC,M 

VOC,M 

I (81$1~~)"< II ~ti>!J¥> < I: ',c.AN08&:::8&io::;:oooo.·.· }::::>IIi,.· · ·,., '''SOii ,.,, · ., .,.,f '24:.:&1 :::::: ::>>1300>, '" 

CAN08a;.8~:t~ A / SQii •.•. , ••...•• , ••.• ,•:·'.• ·, .. , •• ,,.,','·.···','.!,•'.t1·····:='•'.,'.·~.f-9 ... · .. ', ....•. ~.,~ .•.• ,. 1:l()C) / ~#Wo~/ ~} >SOil • < 1536 
F<<)<)>J'4)to~>> >I cAti10~6-i~04 N~~"''''''''"'' <J &;I/ ~'14~· HS4s <""·, .. , .. ,,,, .. , .. , .. , 

0865 

Ft-BGS 
OVA 

ppm 

A 
SPT 

GA 

L 
MS/MSD 

I J• 

o· 

0 to0.5 CAN086-0865-0271 A RB Water 10-11-91 0900 VOC,M 
CAN086-0865-0000 A Soil 10-11-91 0925 0 VOC,M 
CAN086-0865-4000 GA Soil 10-11-91 0925 0 

0 to2 CAN086-0865-4000 SPT Soil 10-11-91 0930 
2to4 CAN086-0865-0002 AISPT Soil 10-11-91 1005 0 VOC,M 
4to6 CAN086-0865-0004 AISPT Soil 10-11-91 1435 0 VOC,M 
6to8 CAN086-0865-4006 SPT Soil 10-11-91 1445 
8to 10 CAN086-0865-0008 A/SPT Soil 10-11-91 1500 0 VOC,M 

Feet Below Ground Surface FD Field Duplicate sv Semi Volatile Organic Compounds 
Organic Vapor Analyzer Reading MRD Missouri River Division Duplicate M Metals (TAL) 
Parts per Million A8 Ambient Blank TPH Total Petroleum Hydrocarbons 
Analytical RB Rinsate Blank BTEX Benzene, Toluene, Ethylbenzene, 
Standard Penetration Test OW Decontamination Water Blank Xylene 
Gradation Analysis TB Trip Blank TOC Total Organic Carbon 
Lithology voc Volatile Organic Compounds (TCL) OL Organic Lead 
Matrix Spike I Matrix Spike PCB Polychlorinated Biphenols, Pesticides Pb/Cr Lead I Chromium 
Duplicate TCL Target Compound List TAL Target Analyte List 

The borings that are shaded and in brackets correspond to a deeper red rill of the previous boring based on elevated OVA readings and/or odors 
detected from the soil sample collected at the targeted bottom of the original boring. These borings were drilled approximately 1 to 5 feet away 
from the original boring. 

The borings that are shaded and in parentheses correspond to either a redrill or surface resample of the previous boring or surface sample due 
to laboratory missed holding times. These borings or surface resamples were drilled or collected approximately 1 to 5 feet away from the 
original boring or surface sample. 
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u 
J 
UJ 

[ ] 
() 

Feet below ground surface 
Micrograms per kilogram 
Not detected 
Estimated value 

TABLE 6-6 
(Concluded) 

Estimated as non-detect at the CRQL 

Woodward-Clyde 
Consultants 

The values in brackets are results from samples collected from the deeper redrill borings. 
The values in parentheses are results from samples collected form the redrill borings due 
to laboratory missed holding times. 
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TABLE 6-7 

HEAVY METAL CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED BY WCC AT 
ENGINE TEST CELL AREA 

SWMU NOS. 86-90/IRP NO. SD-11 
CANNON AFB, NEW MEXICO 

Boring Sample Depth ole~ tSG2Q:) -ca. 23ZJ LS:~ '3\30 t.tOO -os-qo t S<.:>O '26'500 

Number (Ft-BGS) Antimony Barium Cadmium Chromium Cobalt Copper Lead Manganese Nickel Zinc 

0861 0-0.5 5.4UJ 1,950 2.3 11.1 4.1J 9.8 48.1J 752 7.7J 1,320 

2-4 5.1UJ 147 1.9J 9.8 3.9J 46.8 32.7 152 7.8J 41.1 

4-6 5.4UJ 154 0.94U1 11.7 5.0J 10.4 12.9 132 11.4 25.6 

8-10 5.2UJ 298 0.9U1 5.3 2.4J 3U 5.1 64.5 6.51 11.1U 

0862 0-0.5 2.3J 390 4.9 67.8 18.7 56.4 236J 383 103 3,000 

2-4 5.2UJ 128 0.9U 10 5.1J 10 8.5 293 9.5 51.9 

4-6 5UJ 78.1 0.88U1 9.7 4.1J 7.5 5.3 86.3 9 19U 

0863 0-0.5 4.7UJ 207 1.6 14.6 4.41 14.5 13.5J 187 10.5 249J 

2-4 5.7UJ 80.6 0.99U 11.4 5.1J 8.5 7.9 219 9.7J 26.2 

4-6 5.1UJ 49.9 0.88U 8.9 3.91 7 6.3 131 8.2J 17.6U 

8-10 5.2UJ 96.1 0.9U 6.9 3.31 6.9 4.2 97.5 5.4J 14.7 

0864 0-0.5 87.41 503 8.8 113 15.2J 4701 224 229 54.4J 2,9001 

2-4 5.3UJ 82.8 0.92U 12 5.61 8.7 9.8 219 10.1 37.8 

4-6 5.2UJ 88 0.91U 10.1 3.81 7.9 4.3 110 8.81 19.9U 

8-10 5.4UJ 65.4 0.94U1 8.3 3.51 7.4 6.5 123 8.81 18.6 

22792A/89MCll4W/R9T.6-7 09-28-92(1:42pm)/RPT/l8 Sheet 1 of 2 
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Boring sample o0th 
Antimony Number (Ft-B S) 

0865 0-0.5 4.9U1 

2-4 5.3U1 

4-6 5.4U1 

8-10 5.4U1 

Background2 4.88-5.44 
x + 2u 

Ft-BGS = Feet below ground surface 

Barium 

126 

214 

71.7 

87 

0-903 

Cadmium 

0.85U 

0.93U1 

0.93U1 

0.95U1 

0.81-1.01 

TABLE 6-7 
(Concluded) 

Chromium 

12 

8.8 

11.5 

7.7 

2.67-9.31 

U1 = Estimated as non-detect at the instrument detection limit 
1 
u 

2 

= Estimated value 
= Not detected 

All concentrations are in milligrams per kilogram (mg/kg) 
Background range calculated from values in Table 2-7 

22792A/89MC114W/R9T.6-7 09-28-92(1:42pm)/RPT/18 

Cobalt Copper Lead 

2.81 8.91 13.21 

3.81 7.4U 7.3 

3.51 8.2U 7.1 

3.41 6.5U 6 

1.38- 0.00- 1.76-
4.06 15.44 8.64 

Manganese 

210 

148 

111 

86.7 

10.89-167 

Nickel 

6.91 

8.51 

11.2 

7.71 

3.57-
8.49 

Zinc 

49.41 

20.9 

23.7 

16.5 

4.58-
21.82 
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7.0 
NE STORMWATER DRAINAGE AREA (SWMU NO. 95) 

7.1 SWMU DESCRIPTION 

7.1.1 Setting 

This unit is an open drain which receives water from several oil/water separators and 
runoff water from runways and storm water drains in the east-central portion of the base 
(Figure 7-1). The ditch, about 40 feet wide, begins near the end of the northeast 
Runway 4/22 and extends under a road to a field. The northwest end of the ditch is 
marked by a concrete culvert and is surrounded by heavy vegetation. 

7.1.2 History of Use 

The ditch started receiving runoff from the runways in 1953. The oil/water separators 
presumably began discharging to the area when they were installed in 1969 (USAF 
1990). 

7.1.3 Past Investigations 

A remedial investigation was conducted by Walk, Haydel and Associates at this site 
under the Installation Restoration Program. Eleven soil borings were installed in and 
near the mouth of the drainage ditch. Detectable levels of long-chain organics were 
detected within the upper 3 feet of sediment and oil at the mouth of the drainage ditch 
(Lee Wan and Associates 1990b) (Table 7-1). Barium and selenium were present at 
concentrations above background (Table 7-2). However, these metals are naturally 
occurring in soils and sediments, and are known to accumulate in soils in arid climates. 
Lee Wan and Associates (1990b) attribute barium and selenium to natural sources. 

Review of other IRP data, as well as data from other sources, suggests that the 
concentrations of these metals in soils may be highly variable within a small area (Walk, 
Haydel and Associates 1990). 

12792/89MC114W /R9.7 10-09-92/RPf /7 7-1 
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Due to the very low quantities of organic contaminants present, and in consideration of 

the lack of migration once the organics enter the soil, Walk, Haydel, and Associates 

(1990) concluded that "no adverse impact to health or the environment" was expected 

from site conditions. 

7.1.4 Land Use and Demography 

The NE stormwater drainage ditch is the only facility in use at this location. No 
buildings or other structures exist in this area. The primary facility near this site is the 

active northeast-southwest runway located northwest of the unit. 

Since this SWMU is in a remote part of the base, it is not frequented by base personnel. 
The vegetation is not mowed as other portions of the base are mowed. Three or four 

vehicles per day use a northeast-southwest road that crosses the southeastern end of the 

ditch. 

7.2 FIELD INVESTIGATION 

This section provides a discussion of the field activities conducted by wee at the NE 

Stormwater Drainage Area from October 14 through 15, 1991, and from December 7 

through 8, 1991. The activities at this SWMU, as outlined in the FSP (Wee 1991c), 

consisted of collecting 1 surface soil sample for chemical analysis, 1 surface soil sample 

for gradation analysis, drilling 2 soil borings, and collecting 6 subsurface soil samples for 

chemical analysis and 1 subsurface soil sample for gradation analysis. The resampling 

phase of the field program, which became necessary due to laboratory missed holding 

times, consisted of recollecting 1 surface soil sample for chemical analysis, redrilling 2 

soil borings, and recollecting 6 subsurface soil samples for chemical analysis. 

Table 7-3 summarizes the drilling and sampling methods, along with sampling frequency 

conducted at each soil boring and surface sample location during the 1991 wee 

investigation. A complete record of all surface soil, subsurface soil, and associated 

QAjQe samples collected at the NE Stormwater Drainage area is presented in Table 

7-4. The locations of the surface samples and soil borings are shown on Figure 7-1. 

22792/89MC114W /R9. 7 10-09-92/RPT /7 7-2 
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The objective of sampling in the NE Stormwater Drainage Area was to provide 

additional information regarding the nature and extent of potential hazardous 

contaminants near the upstream end of ditch. The surface soil and subsurface soil 

sampling programs were designed to supplement previous investigations by performing 

soil sampling in those areas and depths not previously sampled. The data collected at 

these boring locations were used to further evaluate the extent of potential 

contamination, if present, and to perform a baseline risk assessment to determine if the 

area poses a risk to human health or the environment. The data may also be utilized 

to evaluate remedial actions if necessary. Presently, there does not appear to be any 

substantial risk to the groundwater, so no hydrogeologic investigation was planned or 

conducted. 

7 .2.2 Surface Soil Investigation 

Two surface soil samples were collected from 0 to 0.5 feet BGS near soil borings 0951 

and 0952. These samples were collected using a stainless steel hand trowel and analyzed 

for TCL VOCs, semi-VOCs, TAL metals, and TPH. Geotechnical gradation analysis was 

performed on one sample from boring 0951. 

During the resampling phase, one additional surface soil sample, 0953 (a resample of the 

surface soil sample from soil boring 0951 ), located approximately 3 feet away from the 

original soil boring/ surface soil sample location, was collected because the laboratory 

missed the holding time for the TCL VOC analysis on the original sample. This sample 

was analyzed for TCL VOCs only. 

7.2.3 Subsurface Soil/Vadose Zone Investigation 

Two soil borings, 0951 and 0952, were drilled to depths of 10 feet BGS at the norhtwest 

end of the NE Stormwater Drainage Area, near the culvert east of the runway and near 

the confluence of the two drainages, respectively. Each soil boring was sampled 

continuously and described lithologically from the split spoon samples obtained during 

drilling. Subsurface samples for chemical analysis were collected at 2, 4, and 8 feet BGS 

22792/89MC114W /R9.7 10-09-92/RPf/7 7-3 
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in both borings for a total of six subsurface soil samples. The subsurface analytical 

samples were collected with stainless steel split spoons and analyzed for TeL VOes, 

semi-VOCs, TAL metals, and TPH. One subsurface sample for geotechnical gradation 

analysis was collected at 6 feet BGS in boring 0952. 

During the resampling phase, two additional soil borings, 0953 and 0954 (redrills of 

borings 0951 and 0952), located approximately 3 to 4 feet west-northwest (upstream) of 

the original borings, were drilled to depths of 10 feet BGS and sampled at the same 

intervals where analytical subsurface soil samples were collected in the original borings. 

Six additional subsurface soil samples were collected at 2, 4, and 8 feet BGS in each 

boring because the laboratory missed holding times for the TeL voe, semi-voe and 

TPH analyses on the original samples. These samples were analyzed for TeL VOes, 

and/ or semi-voes, and/ or TPH, depending on which holding times were missed on 

each sample. 

7.3 PHYSICAL CHARACTERISTICS 

This section provides a discussion of the soil, geology and hydrogeology at the NE 

Stormwater Drainage Area based on the detailed lithologic descriptions of split spoon 

samples and gradation analysis results from the 1991 wee investigation, and the review 

of lithologic boring logs from the previous 1987 Walk, Haydel and Associates field 

investigation . 

7.3.1 Soil 

The soils underlying the NE Stormwater Drainage Area consist of sandy loam and loamy 

sand of the Amarillo Soil Group. The soils consist primarily of very fine- to fine­

grained, well sorted, silty, clayey, light brown sands. The sands are generally wet to very 

moist at depth, due to the constant drainage, pooling, and infiltration of the two 

drainages. One gradation analysis was performed on a sample collected within this unit 

at 0.5 feet BGS in boring 0951. The results indicate that this soil sample was comprised 

of approximately 48 percent sand, 23 percent silt, and 29 percent clay. The upper 2 to 

3 feet of this soil unit is stained black to dark gray. The total thickness of the soil zone 

is approximately 4 to 5 feet. 

22792/89MC114W /R9.7 10-09-92/RPf /7 7-4 
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The near surface (upper 61 feet) stratigraphy at the NE Stormwater Drainage Area 

consists of Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. 

Geologic cross-section D-D' (Figure 7-2) was constructed using information on the 

lithologic boring logs from the 1991 wee field investigation along with one boring log, 

B-1, from the 1987 Radian field investigation. This cross-section runs northwest­

southeast (see Figure 7-1 for the cross-section location). Stratigraphic correlations of the 
various fluvial deposits between borings is based primarily on the split spoon lithologic 

samples collected during drilling. 

The SWMU is underlain by Ogallala fluvial deposits consisting primarily of well sorted 
sand. The total thickness of these Ogallala deposits beneath the SWMU is not presently 

known, but based on regional information, may be as thick as 390 feet. 

It would appear from the geologic cross-section and the lithologic descriptions that two 

fairly distinct sand units are present beneath the SWMU to a depth of 61 feet BGS 

(4220 feet MSL). The lower fluvial deposits shown on the geologic cross-section from 

4220 to 4237 feet MSL consist of fine-grained, well sorted, light to medium orange sands. 

These sands are comprised predominantly of subrounded to subangular quartz grains 

with varying amounts of calcareous nodules. These sands are also relatively clean. This 

unit was only encountered in boring B-1 at approximately 44 feet BGS. The thickness 

of this unit is unknown at present due to the fact that the unit was not fully penetrated. 

The upper fluvial deposits shown on the geologic cross-section from 4237 to 4281 feet 

MSL consist of very fine- to fine-grained, well sorted, silty, calcareous light to pale brown 

sands. These sands are comprised predominantly of subangular quartz grains with slight 

to moderate amounts of silt and calcium carbonate. One gradation analysis was 

performed on a sample collected within this unit at 6 feet BGS in boring 0952. The 

results indicate that this sample was comprised of approximately 51 percent sand, 15 

percent silt, and 34 percent calcium carbonate and/ or clay-sized material. Based on the 

cross-section, the thickness of this unit probably ranges from 40 to 41 feet thick. 

Approximately 4 to 5 feet of native topsoil exists above this unit. No groundwater was 

encountered during the drilling of these borings. 
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One surface and three subsurface soil samples were collected from two soil borings, 0951 

and 0952 (Figure 7-1). Evaluation of the chemical analyses (TCL VOCs, semi-VOCs, 

TAL metals, TPH) of these samples has been used as the basis to characterize the 

nature and extent of contamination. 

None of the target analyte list of volatile and semi-volatile organic compounds, except 

acetone, were detected above the CRQL (adjusted for sample size or dilutions) in 

samples from SWMU No. 95. Acetone was detected infrequently and in low 

concentrations (i.e., in boring 0951 at 2 and 8 feet BGS and in boring 0952 at 2 feet 

BGS at concentrations of 22 ug/kg, 17 ug/kg, and 21 ug/kg, respectively). The highest 

concentration was an estimated value of 140J J.£g/kg (Table 7-5). Its reported presence 

most likely results from laboratory contamination. 

In addition to acetone, three volatile organic compounds (2-butanone, methylene 

chloride, toluene) and three semi-volatile organic compounds (2-methylnaphthalene, 

bis(2-ethylhexyl phthalate, butyl benzyl phthalate) were detected in six samples (Table 

7-5) at estimated concentrations ranging from 2J ug/kg to 1700J ug/kg. Since all of 

these compounds, except for 2-methylnaphthalene, are common lab comtaminants they 

can be dismissed as chemicals of concern at low concentrations. 2-methylnaphthalene, 

detected at an estimated concentration of 1300J ug/kg in the surface soil sample at 

boring 0951, may be associated with the total petroleum hydrocarbons and TICs detected 

in that sample as discussed below. 

Total petroleum hydrocarbon concentrations of surface soil samples 0951 and 0952 were 

at levels of 1260 and 285 mg/kg, respectively (Table 7-5). Tentatively identified 

compounds for the semi-VOC analysis consisted of a variety of medium molecular weight 

saturated hydrocarbons for the two surface soil samples. In addition, the reporting limits 

for those two samples were raised because of the sample dilution necessary due to the 

TICs. TPH was not detected in samples collected below 2 feet. 

A variety of metals were detected in surface samples 0951 and 0952 (Table 7-6). At 

surface sample location 0951, the concentration of heavy metals described below 

22792/89MC114W /R9.7 10.00-92/RPT /7 7-6 



I II 

--
---------
·----
·-
-
-----
------
---

Woodwarci.Ciyde 
Consultants 

exceeded background levels. The metals of potential concern and their concentrations 
were barium (3820 mg/kg), cadmium (1.8 mg/kg), chromium (1151 mg/kg), cobalt 
(12.6 mg/kg), copper (59 mg/kg), iron (41,200 mg/kg), lead (147 mg/kg), mercury 
(0.38 mg/kg), nickel (49.1 mg/kg), and zinc (4671 mg/kg). At surface sample location 
0952, lead (31.6 mg/kg) and zinc ( 62.6 mg/kg) were detected in concentrations 
exceeding background levels. In deeper subsurface soil samples, the heavy metals 
concentrations were below or near background levels in soils at Cannon AFB. 

In summary, no volatile or semi-volatile organic compounds of concern were found at 
this SWMU. However, hydrocarbon contamination is present in soils around boring 
0951, at the upstream end of the ditch, with diminishing concentrations to the southwest 
in the direction of flow. TPH contamination is supported by detections at borings 0951 
and 0952 and the occurrence of long-chain saturated hydrocarbon concentrations ranging 
from 49 to 73 mg/kg for boring B 1 of the previous Phase IV IRP investigation conducted 
in 1989. This suggests that the TPH contamination may extend laterally throughout the 
drainage ditch with the highest concentrations near its mouth. This pattern of elevated 
values is consistent with the main use of the ditch which is to receive water from several 
oil-water separators and runoff water from the runways. The TPH contamination 
appears to be surficial (i.e., less than 2 feet bgs ). 

Only the heavy metals described above are of potential concern in the surficial soils at 
this SWMU. No heavy metals of concern were identified in the subsurface samples. 
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TABLE 7-1 

Woodward .Clyde 
Consuftants 

ORGANIC COMPOUND CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED 
BY WALK, HAYDEL AND ASSOCIATES AT NE STORMWATER DRAINAGE 

AREA 

Sample Depth 
(Ft-BGS) 

0-1 

2-3 

SWMU NO. 95/IRP NO. SD-20 
CANNON AFB, NEW MEXICO 

Compound 

2,5,9-Trimethyl-decane 

7-Methyl-tridecane 

2, 7,10-Trimethyl-dodecane 

2,6-Dimethyl-heptadecane 

2,6, 7-Trimethyl-decane 

Ethylbenzene 

Total Xylene 

4-Propyl-heptane 

2,5,9-Trimethyl-decane 

7 -methyl-tridecane 

2,7,10-Trimethyl-dodecane 

2,6-Dimethyl-heptadecane 

Ft-BGS = Feet below ground surface 

Boring Number 

B1 B8 

73,000 340 

56,000 

60,000 

49,000 

73,000 

37 

70 

52,000 

70,000 

74,000 

37,000 

70,000 

1 All concentrations are in micrograms per kilogram (JLg/kg) 

Source: Final Report, IRP Phase IV (Walk, Haydel and Associates Inc. 1990) 
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TABLE 7-2 

SELENIUM AND BARIUM CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED BY 
WALK, HAYDEL AND ASSOCIATES AT NE STORMWATER DRAINAGE AREA 

SWMU NO. 95/IRP NO. SD-20 
CANNON AFB, NEW MEXICO 

-
Sample Boring Number 
Depth 

B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 Bll 
(Ft-BGS) 

0-1 149.1 61.8 NS NS NS NS NS NS 

0-1.5 NS NS NS NS NS 80.2 54.2 105 153.9 68.2 

2-3 174.1 150.6 131.3 NS NS NS NS NS NS 
(1,499) 

2.5-4 NS NS NS NS NS 162.3 94.9 175.2 149.4 94.6 
(4,294.6) 

4-5 185.9 149.7 273 71.4 68.9 NS NS NS NS NS NS 

5-6.5 NS NS NS NS NS 120.6 53.3 75.3 174.4 76.6 

7.5-9 NS NS NS NS NS 81.2 78.6 129.5 140.8 57.1 

10-11.5 NS NS NS NS NS 124.7 132.4 

15-16.5 NS NS NS NS NS 142.1 75.8 74.1 

20-21.5 NS NS NS NS NS 138.6 130.5 106.8 NS 

25-26.5 NS NS NS NS NS 100.6 111.2 106.2 83.3 NS 

30-31.5 NS NS NS NS NS 101.2 106.3 

45-46.5 NS NS NS NS NS NS NS NS NS NS 

60-61.5 NS NS NS NS NS NS NS NS NS NS 

22792/89MC114W/R9T. 7-2 09-30-92(9: 15am)/RPT/7 Sheet 1 of 2 
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Ft-BGS = 
NS = 
() = 

Feet Below ground surface 

TABLE 7-2 
(Concluded) 

Sample not collected in accordance with Scope of Services/Sampling Plan 
The values in parentheses are for barium, all other values are for selenium 

All concentrations are in milligrams per kilogram (mg/kg) 

Source: Final Report, IRP Phase IV (Walk, Haydel and Associates, Inc. 1990) 
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TABLE 7-3 

SUMMARY OF SURFACE SOIL SAMPLING, BOREHOLE DRILLING, AND BOREHOLE SAMPLING CONDUCTED BY VIICC AT NE STORMWATER DRAINAGE AREA, 

SWMU NO. 95/IRP NO. SD-20, CANNON AFB, NEW MEXICO 

BOREHOLE DATE(S) NUMBER OF NUMBER OF NUMBER OF NUMBER OF GROUND 

i • j I 1 I 

TOTAL 

NUMBER SAMPLING RIG DIAMETER SAMPLING 
BORING I DRILLING/ I DRILL I BOREHOLE I DRILLING/ 

SAMPLING DRILLED/ ANALYTICAL ANALYTICAL SPTSOIL GRADATION ELEVATION DEPTH 
I DATE 

BOREHOLE 

METHOD USED (In) DEPTH FREQUENCY 

INTERVALS 

(Ft-BGS) 

0961 I HT NA NA 0 to0.6 NA 

HSA B-53 6.6 0 to 10 Continuous 

(0963l" . .· • tit \ till('" .(fl(;6;6.,''···.·· tiiA<•::··· 
·>.-:::..:-:. i!.tci1c)< , ••• , •• ,. ~~ ~~f~waut .. ·. HSA: ..... ·. B~iB 

0962 

I ,~i~ >I :2~9 I.~::>> I i:i~t. << 

NA 

I Continuous 

(d&s4)~'· il~ieiii~ >. 

In Inches B-63 

Ft-BGS Foot Below Ground Sur lace B-81A 

Ft-MSL Fool Moan Sea Level B-81B 

SPT Standard Penetration Test F-10 

HSA Hollow Stem Auger CME-76 

HT Hand Trowel, Surlace Sample OD 

NA Not Applicable, Surface Sample ID 

NS Not Sampled 

SAMPLED SOIL QA/QC SAMPLES ANALYSIS 

SAMPLES SAMPLES COLLECTED SAMPLES 

COLLECTED COLLECTED COLLECTED 

10-14-91 1 0 NA I 1 

10-16-91 3 3 6 0 

'' .• 12.Q7-9f 
., ' ,·, '<12~7;::8f 

10-14-91 

10-16-91 

W..Oii~M 

Mobile B-63 Auger Drill Rig with 8" OD /3.76" ID Augers and 8.6" Bullet Bit 

Mobile B~1 Auger Drill Rig with 8" OD /3.76'' ID Augers and 8.6" or 8.26" Bullet Bit 

Mobile B-61 Auger Drill Rig with 7.26" OD /4.26" ID Augers and 7.6" Bullet Bit 

Falling F-10 Auger Drill Rig with 8.26" OD /4.26" ID Augers and 8.6" Bullet Bit 

(Ft-MSL) 

I 4279.88 

Central Mine Equipment CME-76 Auger Drill Rig with 7.76" OD /4.26"1D Augers and 8.0" Bullet Bit 

Outer Diameter 

Inner Diameter 

OF GROUTED 

BOREHOLE 

(Ft-BGS) 

I 10 I 10-16-91 

( )• The borings that ars shaded and In parentheses correspond to either a redrlll or surface resample of the previous boring or surface sample due to laboratory missed holding IImas. These borings or 

surface resamples ware drilled or collected approximately 1 to 6 feet away from the original boring or surface sample location. 
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TABLE7-4 

Woodward .Clyde 
Consultants 

SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND QAJQC SAMPLES COLLECTED BT WCC AT NE STORMWATER DRAINAGE AREA, 

SWMU NO. 95 IIRP NO. SD-20, CANNON AFB, NEW MEXICO 

BORING 

NUMBER 

0951 

0952 

Ft-BGS 

OVA 

ppm 
A 

SPT 

GA 

L 

MSIMSD 

o· 

DEPTH SAMPLE SAMPLE DATE TIME OVA ON ANALYTICAL 
INTERVAL IDENTIFICATION TYPE SAMPLED SAMPLED SAMPLE PARAMETERS 
(Ft-BGS) NUMBER (ppm) 

Oto0.5 CAN095-0951-0000 A Soil 10-14-91 1615 0 VOC,SV,M,TPH 
CAN095-0951-4000 GA Soil 10-14-91 1615 

Oto2 CAN095-0951-4000 SPT Soil 10-15-91 1145 
2to4 CAN095-0951-0002 A/SPT Soil 10-15-91 1155 41 VOC,SV,M,TPH 

CAN095-0951-0301 A MRD Soil 10-15-91 1215 41 VOC,SV,M,TPH 
4to6 CAN095-0951-0004 AISPT Soil 10-15-91 1215 0 VOC,SV,M,TPH 
6to8 CAN095-0951-4006 SPT Soil 10-15-91 1230 
8 to 10 CAN095-0951-0008 A/SPT Soil 10-15-91 1255 0 VOC,SV,M,TPH 

CAN095-0951-0371 A RB voc 

Oto0.5 CAN095-0952-0000 A Soil 10-14-91 1600 0 VOC,SV,M,TPH 
Oto2 CAN095-0952-4000 SPT Soil 10-15-91 0830 
2to4 CAN095-0952-0002 A/SPT Soil 10-15-91 0840 0 VOC,SV,M,TPH 
4to6 CAN095-0952-0004 A/SPT Soil 10-15-91 0855 0 VOC,SV,M,TPH 
6to8 CAN095-0952-4006 GAISPT Soil 10-15-91 0910 
8to 10 CAN095-0952-0008 A/SPT Soil 10-15-91 0920 0 VOC,SV,M,TPH 

CAN095-0952-0381 A ow Water 10-15-91 0930 voc 

Feet Below Ground Surface FD Field Duplicate sv Semi Volatile Organic Compounds 
Organic Vapor Analyzer Reading MRD Missouri River Division Duplicate M Metals (TAL) 
Parts per Million A8 Ambient Blank TPH Total Petroleum Hydrocarbons 
Analytical RB Rinsate Blank BTEX Benzene, Toluene, Ethylbenzene, 
Standard Penetration Test ow Decontamination Water Blank Xylene 
Gradation Analysis TB Trip Blank TOC Total Organic Carbon 
Lithology VOC Volatile Organic Compounds (TCL) OL Organic Lead 

Matrix Spike I Matrix Spike PCB Polychlorinated Biphenols, Pesticides PbiCr Lead I Chromium 
Duplicate TCL Target Compound List TAL Target Analyte List 

The borings that are shaded and In parentheses correspond to either a red rill or surface resample of the previous boring or surface sample due 

to laboratory missed holding times. These borings or surface resamples were drilled or collected approximately 1 to 5 feet away from the 

original boring or surface sample. 

22792A/89MC1t4WIR9T7-4.1MC1 01-0ct-92/RPTI11 Sheet 1 of 1 



II l t lj ll I I lJ t J II I I~ it I II I I I I I J I I It II i 

TABLE 7-5 

TOTAL PETROLEUM HYDROCARBON, VOLATILE AND 
SEMI-VOLATILE ORGANIC COMPOUND CONCENTRATIONS IN SOIL SAMPLES COLLECTED BY WCC AT 

NE STORMWATER DRAINAGE AREA 

Boring Number 
(Redrill Boring Sample Depth TPH Acetone 

Number) (Ft-BGS) (mg/kg) (ug/kg) 

0951 0 to 0.5 1260 (140J) 
(0953) 

2-4 (48.5U) (22) 

4-6 (46.4U) llJ 

8- 10 (46.5U) 17 

0952 0- 0.5 285 12U 
(0954) 

2-4 (49U) (21) 

4-6 (49.9U) 37U 

8- 10 48.5U (12UJ) 

22792A/89MC114W/Rl2-95T.7-5 10-0l-92(9:28run)/RPT/22 

SWMU NO. 95/IRP NO. SD-20 
CANNON AFB, NEW MEXICO 

Volatile Organics' 

Methylene 
2-Butanone Chloride Toluene 

(ug/kg) (ug/kg) (ug/kg) 

(23J) (57UJ) (57U) 

(12U) (2J) (12U) 

llU llU llU 

llU llU llU 

12UJ 12U 3J 

(12J) (3J) (12U) 

12U 12U 12U 

(12UJ) (2UJ) (12UJ) 

Semi-Volatile Organics' 

2-M ethyl bis(2-Ethylhexyl) Butyl benzyl 
naphthalene phthalate phthalate 

(ugjkg) (ug/kg) (ug/kg) 

1300J 1700J 7500U 

390U 350J 390U 

380U 380U 380U 

{380U) (45J) (240J) 

8200U 8200U 8200U 

(400U) (400U) (120J) 

410U 410U 410U 

400U 190J 400U 

Sheet 1 of 2 
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Ft-BGS = 
mg/kg 
ugjkg 
u 
J 
UJ 
() 
I 

I j l j I J l I 

Feet below ground surface 
Milligrams per kilogram 
Micrograms per kilogram 
Not detected 
Estimated value 

I J 

Estimated as non-detect at the CRQL 

I j I j j I I 

TABLE 7-5 
(Concluded) 

l I i I t I l I I i t 

The values in parentheses are results from samples collected from the redrill borings due to laboratory missed holding times. 

i. I I J 

Only the volatile and semi-volatile organic compounds listed were detected (or estimated) in soil samples. All values are in ugjkg (micrograms per 
kilogram). All other volatile and semi-volatile organic compounds were not detected. For a complete list of all VOCs and Semi-VOCs concentrations see 
Appendix C-1, Analytical Database Printout. 
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TABLE 7-6 

METAL CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED BY WCC AT 
NE STORMWATER DRAINAGE AREA 

SWMU NO. 95/IRP NO. SD-20 
CANNON AFB, NEW MEXICO 

Boring 0951 Boring 0952 
Sample Depth (Ft-BGS) Sample Depth (Ft-BGS) Background2 

Element 
0-0.5 2-4 4-6 8-10 0-0.5 2-4 4-6 8-10 x + 2u 

Aluminum 2180 4560 9840 7840 6320 4160 4760 5240 2571-10447 

Antimony 5.1U1 5.4V1 5.2U1 5.2U1 5.8U1 5.6V1 5.6V1 5.5V1 4.81-5.44 

Arsenic 3.9 1.51 2.3 1.31 2.21 1.91 1.81 1.91 0.43-1.95 

Barium 3820 255 188 50.9 184 74.3 82.7 239 0-903 

Beryllium 0.44U 0.47U 0.541 0.541 0.51U 0.48U 0.49U 0.48U 0.32-0.68 

Cadmium 1.8 0.94U 0.91U 0.9U 1U 0.97U 0.97U 0.97U 0.81-1.01 

Calcium 144000 223000 88900 109000 137000 146000 127000 160000 0-193062 

Chromium 1151 4.2 7.6 6.6 26.81 4.41 4.31 4.41 2.67-9.31 

Cobalt 12.6 2.71 4.31 31 3.51 1.51 2.41 3.11 1.38-4.06 

Copper 59 4.3U 6.1U 4.5U 14U 4.7U 4U 4.3U 0.00-15.44 

Iron 41200 2660 6530 4730 6310 3810 3880 3800 2239-8683 

Lead 147 1.6 4.8 3.1 31.6 3.6 3.3 2.9 1.76-8.64 

Magnesium 2740 3910 4500 4340 2610 2360 2290 3450 0-11903 

Manganese 443 115 103 57.2 165 106 99.9 113 10.89-167 

22792A/89MC114 W /R9T. 7-6 09-30-92(9 :23am)/RPT/22 Sheet 1 of 2 
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TABLE 7-6 
(Concluded) 

Boring 0951 
Sample Depth (Ft-BGS) 

Element 0-0.5 2-4 4-6 8-10 0-0.5 

Mercury 0.38 0.12U O.llU O.llU 0.13U 

Nickel 49.1 5.61 9.6 6.81 8.11 

Potassium 4481 8141 2030 1680 11301 

Selenium 0.22U1 2.3U1 2.3U1 2.2U1 2.5U1 

Silver 0.88U 1J 0.91U 0.9U 1U 

Sodium 6410 5570 3140 1170 1850 

Thallium 0.22U1 2.3UJ 2.3UJ 0.22UJ 0.25U1 

Vanadium 15.5 9.41 20.7 14.3 13.8 

Zinc 4671 7.6 17.4 11.3 62.61 

Ft-BGS = Feet below ground surface 
UJ = Estimated as non detect at the instrument detection limit 
J = Estimated value 
u = Not detected 

= No range could be calculated 

1 All concentrations are in milligrams per kilogram (mg/kg) 
2 Background range calculated from values in Table 2-7 

22792A/89MC114 W /R9T. 7 ·6 09-30-92(9:23am)/RPT/22 

Boring 0952 
Sample Depth (Ft-BGS) Background2 

2-4 4-6 8-10 x + 2u 

0.12U 0.12U 0.12U 

4.71 4.61 4.91 3.57-8.49 

9821 11101 11101 632-2613 

2.4U1 2.4U1 2.4U1 0.00-1.35 

0.97U 0.97U 0.97U 0.86-0.94 

1410 1800 1420 154-540 

0.24U 0.24U 0.24UJ 0.20-0.24 

12.5 11.5J 11.61 9.26-26.74 

9 8.8 9.31 4.58-21.82 
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8.0 
OLD ENTOMOLOGY RINSE AREA (SWMU NO. 96/IRP NO. SD-17) 

8.1 SWMU DESCRIPTION 

8.1.1 Setting 

The Old Entomology Rinse Area (ERA) was located behind pesticide storage 

Building 2160 which was abandoned during October 1983, and demolished in September 

1984 (Figure 8-1). The location is on the east-central part of the base north of the 

wastewater lagoons and west of perimeter road. During its use, pesticide and herbicide 

application equipment and containers were rinsed in a sink in Building 2160. The sink 

drained to a 3-feet-square and 2-feet-deep open pit in the rear of the building. The 

bottom of the pit was open to the soil (USAF 1990). 

8.1.2 History of Use 

Start-up on this unit is suspected to have been in 1968, although it could have been 

earlier. 

8.1.3 Past Investigations 

Three soil borings (17A, B, and C) were drilled by Radian Corporation to depths of 62.5, 

63.0 and 58.0 feet, respectively (Figure 8-1). Ten soil samples were collected and 

analyzed for arsenic, mercury, herbicides, pesticides, and purgeable halocarbons and 

aromatics (Table 8-1). No organophosphate pesticides, purgeable halocarbons or 

aromatics were detected in the samples. Low total organic carbon (TOC) concentrations 

and metal concentrations within normal soil ranges were detected. Analytical results 

from boring 17A indicated the presence of the herbicide 2, 4-D at depths of 5-10 feet 

and at 63 feet, and the presence of minor concentrations of pesticides at depths of 2-4 

feet. Boring 17C contained 0.406 ppm 2,4-D at a depth of 62 feet. 

22792/89MC114W /R9.8 10-09-92/RPf /7 8-1 



I II 

-
---

-

--
-
-

-
-

-
-

Woodward .Clyde 
Consultants 

In November and December 1986, Walk, Haydel and Associates conducted a 

Phase IV-A investigation involving soil borings, surface sediments, sewage lagoon 

sediment and water, and groundwater sampling and analyses. 

Eight soil borings were drilled by Walk, Haydel and Associates during the Phase IV 

investigation of the ERA. Also, one 356-foot-deep monitoring well was installed 

downgradient of the ERA (Figure 8-1 ). The borings were sampled at designated 

intervals from 0 to 10 feet, and at 10-foot intervals from 10 to 50 feet. Four of the 

deeper borings (total depth = 100 feet) were also sampled every 10 feet from 50 to 

100 feet. The pesticides 4,4-DDE, 4,4-DDD, 4,4-DDT and chlordane were present at 

almost all boring locations at the 0.5-foot sample depth, with concentrations decreasing 

with depth (Table 8-1). The highest concentration detected was 2.6 ppm in boring B1 

at a depth of 0.5 feet BGS. Most borings only showed contamination to a depth of 

1.0 foot, except for boring B8, located near the open pit adjacent to building 2160. This 

boring showed pesticides to a depth of 6.0 feet. No herbicides were detected in any of 

the samples collected during this investigation. Based on this data, Walk, Haydel and 

Associates concluded the conditions at this site were not conducive to downward 

contaminant migration. 

8.1.4 Land Use and Demography 

Current use of the land around this SWMU is minimal. The closest facility to this unit 

is the wastewater lagoons, which are about 150 feet to the south. The area is fenced and 

has a locked gate. Two workers pass through the area daily to check the wastewater 

lagoons pump station. 

8.2 FIELD INVESTIGATION 

This section provides a discussion of the field activities conducted by Wee at the Old 

Entomology Rinse Area on October 24, 1991 and on November 13, 1991. The activities 

at this SWMU, as outlined in the FSP (Wee 1991c), consisted of collecting 1 surface 

soil sample for chemical analysis, 1 surface soil sample for gradation analysis, measuring 

the static water level, evacuating and sampling 1 monitoring well, and collecting 1 

groundwater sample for chemical analysis. The groundwater sampling was conducted 
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in accordance with SOPs No.2- Water Level Measurement and No.3- Monitoring Well 
Sampling Using a Bailer contained in the QAPP (WCC 1991b). The monitoring well 
was evacuated with a 3-inch OD PVC bailer attached to a nylon rope using a tripod well 
sampler. The actual groundwater sample was collected with a 1.6-inch OD Teflon bailer 
attached to a nylon rope. 

Table 8-2 summarizes the surface soil sampling, while a summary of the monitoring well 
evacuation and sampling during the 1991 WCC investigation is provided in Table 8-3. 
A complete record of all surface soil, groundwater, and associated OA/OC samples 
collected at the Old Entomology Rinse Area is presented in Table 8-4. The locations 
of the surface soil sample and monitoring well are shown on Figure 8-1. 

8.2.1 Sampling Objectives 

The objective of additional sampling in the area of the Old Entomology Rinse Area is 
to provide additional information regarding the nature and extent of potential hazardous 
contaminants in the surface soil near the site of the old 2160 building and in the 
groundwater downgradient of that building for risk assessment purposes. The data 
collected at these boring locations were used to further evaluate the extent of potential 
contamination, if present, and to perform a baseline risk assessment to determine if the 
area poses a risk to human health or the environment. The data may also be utilized 
to evaluate remedial actions if necessary. 

8.2.2 Surface Soil Investigation 

One surface soil sample, 0961, was collected from 0 to 0.5 feet BGS at the approximate 

location of the sink rinse pit behind building 2160. This sample was collected using a 
stainless steel hand trowel and analyzed for PCBs and pesticides. Geotechnical 
gradation analysis was also performed on this sample. 

8.2.3 Groundwater Investigation 

One monitoring well, 096K, was evacuated and sampled. Prior to any well evacuation 
or sampling activity, the static water level (SWL) and total depth to the bottom of the 
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casing was measured. The groundwater level and monitoring well casing depths were 

recorded to the nearest hundredth of a foot using an electrical water level indicator (well 

sounder). This information, along with the inside diameter of the well casing, was used 

to calculate the volume of water in the well casing under static conditions. The volume 

of water in the well casing was approximately 16 gallons. 

During the evacuation process, the field parameters pH, specific conductance, 

temperature, and color of the removed groundwater were monitored and recorded. 

Almost two well casing volumes (31 gallons) were evacuated from the well before it was 

bailed dry. Based on the stable field parameters that were observed at this well, (i.e. pH 

and specific conductance varied by less than 10 percent) it was determined that all of the 

stagnant water in the well casing had been removed. The SWL in the well was allowed 

to recover to approximately 90 percent before it was sampled. One groundwater 

analytical sample was collected and analyzed for PCBs, pesticides, and total metals. 

8.3 PHYSICAL CHARACI'ERISTICS 

This section provides a discussion of the soil and hydrogeology at the Old Entomology 

Rinse Area based on the lithologic description of the surface soil sample and gradation 

analysis results from the 1991 wee investigation, and the review of lithologic boring logs 

from the previous 1988 Walk, Haydel and Associates field investigation (Walk, Haydel 

and Associates 1990). 

8.3.1 Soil 

The soils underlying the Old Entomology Rinse Area consist of sandy loam and loamy 

sand of the Amarillo Soil Group. The soils consist primarily of fine-grained, well sorted, 

silty, clayey, brown sands. The sands are dry to slightly moist at depth. One gradation 

analysis was performed on a sample collected from this soil unit at 0.5 feet BGS in 

boring 0961. The results indicate that this soil sample was comprised of approximately 

53 percent sand, 23 percent silt, and 34 percent clay. The total thickness of the soil zone 

is approximately 4 to 5 feet. 
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The hydrostratigraphy at the Old Entomology Rinse Area consists of Tertiary Miocene 

to Pliocene fluvial deposits of the Ogallala Formation. Based on information contained 
in the field boring log for well 096K (Walk, Haydel, and Associates, Inc. 1988), the 
SWMU is underlain by Ogallala fluvial deposits consisting of well to moderately sorted 
sand, with scattered layers of caliche in the upper 65 feet. The total thickness of these 
deposits appears to be approximately 350 feet. 

Based on the SWL measured by Wee and the information contained on the field boring 
log for monitoring well 096K, the first water-bearing zone encountered in well 096K 
from 4064 to 3924 feet MSL consists of fine-grained, silty, occasionally calcareous, 
partially cemented, tan to brown sand. This unit was encountered at approximately 210 
feet BGS and appears to be 140 feet thick at this location. Based on the lithologic 
descriptions, this water-bearing zone represents the water table aquifer beneath the 
SWMU and occurs under unconfined conditions. The depth to the top of the water 
table measured on November 8, 1991 was approximately 270.42 feet BGS. The static 
water level elevation was 4003.88 feet MSL. 

Using the SWL measurement at well 096K, along with SWL measurements from the four 

monitoring wells at the wastewater lagoons, 101E, lOlF, lOlG, and 101H, a groundwater 
potentiometric surface contour map was constructed using the three-point method for 
estimating groundwater flow direction with visual contour adjustments (Figure 8-2). This 

map shows the groundwater flow to be in a southeasterly direction. Based on the 
potentiometeric surface contour map, the hydraulic gradient beneath this SWMU is 

approximately 0.001 ft/ft. 

8.4 NATURE AND EXTENT OF CONTAMINATION 

8.4.1 Soils 

One surface soil sample, 0961, was collected at the approximate location of the sink 
rinse pit, southwest of former building 2160 (Figure 8-1 ). Due to the history of this site, 
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the sample was collected primarily for risk assessment purposes and analyzed only for 

PCBs/pesticides. 

The pesticides, 4,4-DDE and 4,4-DDT, were reported as estimated values (flagged with 

J) of 66J and llOJ J.Lg/kg, respectively (Table 8-5). The a- and y-chlordane compounds 

were reported as estimated values of 16J and 47J J.Lg/kg, respectively. Heptachlor 

epoxide was reported as an estimated value of 19J J.Lg/kg. The concentrations of PCBs 

were reported as non-detects below the CRQL. 

A comparison of the above analytical results with those of borings B4 and B8 of past 

investigations (Final Report, IRP Phase IV -A} shows that the estimated values of the 

pesticides described above are far below the detected range of 1.2-1.5 mg/kg for 4,4-

DDE, 1.6-2.0 mg/kg for 4,4-DDT, and 0.3-0.5 mg/kg for chlordane, for shallow soil at 

B4 and B8. Heptachlor epoxide had not been previously reported as detected. The 

conclusion from this analysis is that the surficial soil at boring 0961 contains levels of 

pesticides much lower than that detected in past investigations for soils southeast of 

former building 2160. 

8.4.2 Groundwater 

One groundwater sample was collected from the existing monitoring well, 096K, located 

downgradient from the Old Entomology Rinse Area. The location of the well is shown 

on Figure 8-2 and a description of the sampling event is discussed in Section 8.2.3. 

Evaluation of the chemical analysis (TAL metals, PCBs/pesticides) of this sample, 096K, 

has been used to describe the nature of contamination. 

Six metals were detected above the detection limits for TAL metals: barium, chromium, 

copper, lead, vanadium, and zinc. Table 8-6 summarizes the reported concentrations for 

the detected metals and compares them with established maximum contaminant levels 

(MCL) for groundwater quality standards. All the metals had concentrations below the 

MCL. 

No PCBs or pesticides were found in the groundwater sample 096K. 
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These analytical results confirm that the groundwater at well K was not impacted by 

metals or PCBs/pesticides resulting from activities at the old entomology rinse site. 
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TABLE 8-1 

PESTICIDE CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED 
BY WALK, HAYDEL AND ASSOCIATES AT OLD ENTOMOLOGY RINSE AREA 

SWMU NO. 96/IRP NO. SD-17 
CANNON AFB, NEW MEXICO 

Sample Depth Boring Number 
(Ft-BGS) Compound 17A 17C B1 B3 B4 B5 B6 

0.5 4,4- DDD 0.3 0.5 0.2 

4,4- DDE 2.6 0.5 1.5 0.1 1.3 

4,4- DDT 0.9 0.2 2.0 0.1 0.8 

Chlordane 0.7 0.1 0.5 0.3 1.0 

1.0 4,4- DDE 0.1 

4,4- DDT 0.1 

Chlordane 0.2 

2.0 - 4.0 4,4- DDD .0072 

4,4- DDE .0252 

4,4- DDT .0292 

Dieldrin .000002 

Toxaphene .000221 

5.0- 6.0 2,4- D .283 

4,4- DDD 

4,4- DDE 
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0.7 1.6 
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Sample Depth 
(Ft-BGS) 

7.5 - 9.5 

61.5- 62.0 

62.5- 63.0 

Compound 

4,4- DDT 

Chlordane 

2,4- D 

2,4- D 

4,4- DDT 

2,4- D 

17A 

.059 

3.41 

Ft-BGS = Feet below ground surface 

17C 

.406 

.0082 

TABLE 8-1 
(Concluded) 

B1 B3 

1 All concentrations are in milligrams per kilogram (mg/kg) 
2 Below detection limit 

Boring Number 

B4 B5 

Source: Final Report, IRP Phase IV-A (Walk, Haydel & Associates Inc. 1990) 
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BORING DRILLING/ DRILL BOREHOLE 

NUMBER SAMPLING RIG DIAMETER 

METHOD USED (In) 

0961 HT NA NA 

'---------. -

In Inches 

Ft-BGS Feet Below Ground Surface 

Ft-MSL Feet Mean Sea Level 

SPT Standard Penetration Test 

HSA Hollow Stem Auger 

HT Hand Trowel, Surface Sample 

NA Not Applicable, Surface Sample 

NS Not Sampled 

22792A/89MC114W/R9T8-2 01-0ot-92/RPT/11 

, I I I I • I t I I I I I • t I I t • 
TABLE8-2 

SUMMARY OF SURFACE SOIL SAMPLING CONDUCTED BY WCC AT OLD ENTOMOLOGY RINSE AREA, 

SWMU NO. 96/IRP NO. SD-17, CANNON AFB, NEW MEXICO 

DRILLING/ BOREHOLE 

SAMPLING SAMPLING 

DEPTH FREQUENCY 

INTERVALS 

(Ft-BGS) 

0 to0.6 NA 

B-63 

B-81A 

B-81B 

F-10 

CME-76 

OD 

ID 

DATE(S) NUMBER OF NUMBER OF NUMBER OF NUMBER OF 

DRILLED/ ANALYTICAL ANALYTICAL SPTSOIL GRADATION 

SAMPLED SOIL ONOC SAMPLES ANALYSIS 

SAMPLES SAMPLES COLLECTED SAMPLES 

COLLECTED COLLECTED COLLECTED 

10-24-91 1 1 NA 1 

------ ..... -----·- -

Mobile B-63 Auger Drill Rig with 8" OD /3.76" ID Augers and 8.6" Bullet Bit 

Mobile B-61 Auger Drill Rig with 8" OD /3.76" ID Augers and 8.6" or 8.26" Bullet Bit 

Mobile B-81 Auger Drill Rig with 7.26" OD /4.25" ID Augers and 7.5" Bullet Bit 

Falling F-10 Auger Drill Rig with 8.26" OD /4.25" ID Augers and 8.6" Bullet Bit 

GROUND 

ELEVATION 

(Ft-MSL) 

4279.32 

..... --

Central Mine Equipment CME-76 Auger Drill Rig with 7.75" OD /4.26" ID Augere and 8.0" Bullet Bit 

Outer Diameter 

Inner Diameter 

t ' I I j f j 

TOTAL DATE 

DEPTH BOREHOLE 

OF GROUTED 

BOREHOLE 

(Ft-BGS) 

0.6 NA 

Sheet 1 of 1 
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MONITORING 

WELL 
NUMBER 

096K 

Ft-BGS 

In 
Ft-MSL 

I I I 

DATE DRILLING 

INSTALLED METHOD 

11-24-86 WR 

J I I I ' I I ' t ' ' I I I j f I l I 

TABLE 8-3 

SUMMARY OF MONITORING WELL EVACUATION AND SAMPLING CONDUCTED BY WCC AT OLD ENTOMOLOGY RINSE AREA, 

SWMU NO. 96 I IRP NO. SD-17, CANNON AFB, NEW MEXICO 

SCREENED SCREEN GRAVEL BENTONITE GROUND MEASURING DATE(S) EVACUATION INITIAL TOTAL WELL 

INTERVAL SLOT PACK SEAL SURFACE POINT EVACUATED/ AND SWl. DEPTH CASING 

I 

(Ft-BGS) SIZE INTERVAL INTERVAL ELEVATION ELEVATION SAMPLED SAMPLING (Ft-BTOC OF DIAMETER 

(In) (Ft-BGS) (Ft-BGS) (Ft-MSL) (Ft-MSL) METHOD (Ft-MSL) WELL (In) 

(Ft-BGS) 

267-287 0.010 200-356 195-200 4274.30 4277.48 11-13-91 Hand 273.60 300.00 4.0 

Balling 4003.88 

• c 

WELL VOLUME 

UNDER STATIC 

CONDITIONS 
(GALLONS) 

16.71 

_L_ --- ----------- --- . ···--··-·- L____ ____ ----

Feet Below Ground Surface 

Inches 

Feet Mean Sea Level 

Ft-BTOC Feet Below Top of Casing 

SWl. Static Water Level 

WR Wash Rotary 

22792N89MC114W/R9T8-3.VVK 1 01-0ct-92/RPT/11 
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VOLUME FINAL 

OF WATER SWl. 
EVACUATED (Ft-BTOC) 
(GALLONS) (Ft-MSL) 

31 277.40 

4000.08 

-- ------- -------
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SUMMARY OF SURFACE SOIL, GROUNDWATER, AND QAJQC SAMPLES COLLECTED BY WCC AT OLD ENTOMOLOGY RINSE AREA, 

SWMU NO. 96/IRP NO. SD-17, CANNON AFB, NEW MEXICO 

BORING/ DEPTH SAMPLE SAMPLE QA/QC SAMPLE DATE TIME OVA ON ANALYTICAL 

WELL INTERVAL IDENTIFICATION TYPE SAMPLES MATRIX SAMPLED SAMPLED SAMPLE PARAMETERS 
NUMBER (Ft-BGS) NUMBER (ppm) 

0961 0 to 0.5 CAN096-0961~000 A MSIMSD Soil 10-24-91 1645 0 PCB 
CAN096-0961-4000 GA Soil 10-24-91 1645 0 

0961< CAN096-096K-2001 A MSIMSD Water 11-13-91 1700 PCB,M 
CAN096-096K~661 A FD Water 11-13-91 1600 PCB,M 
CAN096-096K~671 A RB Water 11-13-91 1800 PCB,M 
CAN096-096K~601 A MRD Water 11-13-91 1700 PCB,M 

Ft-BGS Feet Below Ground Surface FD Field Duplicate sv Semi Volatile Organic Compounds 
OVA Organic Vapor Analyzer Reading MRD Missouri River Division Duplicate M Metals (TAL) 
ppm Parts per Million AB Ambient Blank TPH Total Petroleum Hydrocarbons 

A Analytical RB Rinsate Blank BTEX Benzene, Toluene, Ethylbenzene, 

SPT Standard Penetration Test ow Decontamination Water Blank Xylene 

GA Gradation Analysis TB Trip Blank TOC Total Organic Carbon 

L lithology voc Volatile Organic Compounds (TCL) OL Organic Lead 
MS/MSO Matrix Spike I Matrix Spike PCB Polychlorinated Biphenols, Pesticides Pb/Cr Lead I Chromium 

Duplicate TCL Target Compound List TAL Target Analyte List 
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PCB/PESTICIDE CONCENTRATIONS IN THE SURFACE SOIL SAMPLE 
COLLECTED BY WCC AT OLD ENTOMOLOGY RINSE AREA 

SWMU NO. 96/IRP NO. SD-17 
CANNON AFB, NEW MEXICO 

Boring Sample Depth Concentration 
Number (Ft-BGS) Compound (~-tg/kg) 

0961 0- 0.5 4,4-DDD 14 UJ 
4,4-DDE 66 J 
4,4-DDT llOJ 
Aldrin 7.4 UJ 
Dieldrin 14 UJ 
Endosulfan I 7.4 UJ 
Endosulfan IT 14 UJ 
Endosulfan Sulfate 14 UJ 
Endrin 14 UJ 
Endrin Aldehyde 14 UJ 
Endrin Ketone 14 UJ 
Heptachlor 7.4 UJ 
Heptachlor Epoxide 19 J 
Methoxychlor 74 UJ 
PCB 1016 140 UJ 
PCB 1221 290 UJ 
PCB 1232 140 UJ 
PCB 1242 140 UJ 
PCB 1248 140 UJ 
PCB 1254 140 UJ 
PCB 1260 140 UJ 
Toxaphene 740 UJ 
alpha-BHC 7.4 UJ 
alpha-Chlordane 16 J 
beta-BHC 7.4 UJ 
delta-BHC 7.4 UJ 
gamma-BHC 7.4 UJ 
gamma-Chlordane 47 J 

Ft-BGS = Feet below ground surface 
J = Estimated value 
UJ = Estimated as non-detect at the CRQL 
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METAL CONCENTRATIONS1 IN THE GROUNDWATER SAMPLE COLLECTED 
BY WCC AT OLD ENTOMOLOGY RINSE AREA 

SWMU NO. 96/IRP NO. SD-17 
CANNON AFB, NEW MEXICO 

Element Well 96K 

Antimony 0.06 u 
Arsenic 0.0047 J 

Barium 0.66 

Beryllium 0.002 u 
Cadmium 0.005 u 
Chromium 0.034 u 
Cobalt 0.01 u 
Copper 0.15 

Lead 0.034 J 

Mercury 0.0002 u 
Nickel 0.029 J 

Selenium 0.02 u 
Silver 0.003 u 
Thallium 0.01 u 
Tin 0.1 u 
Vanadium 0.035 

Zinc 0.049 

MCL 
J 

= Maximum contaminant level 

u 
= Estimated value 
= Not detected 
All concentrations are in milligrams per liter (mg/L) 
Primary MCL in effect as of July 30, 1992 
Proposed primary MCL 
Secondary MCL in effect as of July 30, 1992 

MCL2 

0.01/0.005 

0.05 

1.0 

0.013 

0.0053 

0.1 

* 
1.04 

0.055 

0.002 

1.~ 

0.055 

l.if 
0.022/0.0013 

* 
* 

5.04 

2 

3 

4 

5 Effective until 12/7/92, at which time action level of 0.015 mg/L becomes 
effective. 

* No primary or secondary MCL or proposed MCL as of March 1992 
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Stewart, Patricia, NMENV 

From: 

~ent: 

Jeffrey_ Voelker@URSCorp.com 

Thursday, July 22, 2010 2:46 PM 

To: 

Cc: 

Hanson, Hugh G CIV USAF AFSOC 27 SOCES/CEAN; Stewart, Patricia, NMENV 

Tony_Sedlacek@URSCorp.com 

Subject: Fw: SWMU 96 and SWMU 81 

Attachments: Revised Tables 6,7,1 0 and 11 CAC Proposal June 2010.xls; Table D-15 revised 21JUL 1 O.xls 

Mr. Hanson and Ms. Stewart, 

Please see the responses to Ms. Stewart's questions regarding SWMUs 96 and 81 in Tony's email below. 

Thanks, 

Jeff Voelker 

URS Group, Inc. 
12120 Shamrock Plaza I Suite 300 I Omaha, NE 68154 
(402) 952-2558 Direct I (402) 681-6254 Cell 
Jeffrey Voelker@URSCoro.com 

This e-mail and any attachments contain URS Corporation confidential information that may be proprietary or privileged. If you receive this message 
in error or are not the intended recipient, you should not retain, distribute, disclose or use any of this information and you should destroy the e-mail and 
any attachments or copies. 

-----Forwarded by Jeffrey Voelker/Omaha!URSCorp on 07/22/2010 03:12PM-----

Tony 
Sedlacek/Omaha/URSCorp 

07/22/2010 03:10PM 

ToJeffrey 
Voelker/Omaha!URSCorp@URSCORP 

cc 
SubjectRe: Fw: SWMU 96 and SWMU 813 

General Note: URS apologizes for an inconsistencies in the Appendix D and CAC Proposal Tables. Tables D-15, 10 
and 11 compile data from multiple investigations completed at SWMUs 96. Similarly, Tables 6 and 7 include data 
from multiple sampling efforts at SWMU 81. The tables were manually generated using data presented in historical 
reports. Compiling the data using the historical reports has proven to be a challenge when trying to determine 
accurate sampling dates, units for reported results, and matching the text to tables. The Cannon AFB administrative 
record was utilized to verify results. 

Below is a summary ofURS' responses to Ms. Stewart's comments, which were provided via multiple emails. 

SWMU96 

(1) According to my copy of the Woodward-Clyde Remedial Investigation Report for 18 SWMUs, values for 4,4-
DDD, 4,4-DDE and 4,4-DDT in samples 17C-1-2 and 17C-3-61 were below detection limits. The values should, 
therefore, be replaced with "<" and noted with a UJ qualifier. 

The values for 4,4-DDD, 4,4-DDE and 4,4-DDT in samples 17C-l-2 and 17C-3-61 will be replaced with< 
and UJ qualifiers will be added in Table D-15. The max and frequency were also updated in Tables 10 and 
11 ofthe CAC Proposal (URS 2010). 

(2) Toxaphene is missing from the revised Table D-15. According to my copy of the Woodward-Clyde Remedial 
Investigation Report for 18 SWMUs, it was detected in one sample. 

Toxaphene results were added to Table D-15 for all samples that Toxaphene analysis was requested. 

7/29/2010 
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(3) After all potentially missing data are identified, please verify the maximum detected concentrations and the frequency detected for 
all 
analytes in Tables 10 and 11 in the latest CAC Proposal. I think there will be a lot of changes in Tables 10 and 11. 

The max and frequencies were updated in Tables 10 and 11 of the CAC Proposal (URS 2010)based on data added to TableD-
15. 

There are data for barium, copper, nickel, vanadium and zinc for some, but not all, of the three soil borings sampled in 1984; 17A, 17B 
and 
17C. However, Table D-15 in the Woodward-Clyde Remedial Investigation Report for 18 SWMUs has no data for these metals in these 
soil borings, only arsenic and mercury. 

Upon further review of the analytical data summaries in Appendix A of the Radian IRP Phase II Report (Radian 1986) for 
samples collected from soil borings 17 A, 17B and 17C. Analytical data for barium, copper, nickel and zinc were included in the 
analytical data summaries for samples collected from soil borings 17 A and 17B. These metals were not discussed in the Radian 
report as requested analytes for analyses, only arsenic and mercury were discussed as requested analyses for SWMU 96. These 
metals were initially included in Table D-15 for completeness. The laboratory may have analyzed and reported these metals in 
error; therefore they were not included in the Radian report. Based on the lack of evidence that these additional metals were 
required for SMWU 96 and were not included or discussed in the Radian 1986 report they have been removed from Table D-15. 

(1) The Woodward-Clyde Remedial Investigation Report for 18 SWMUs (October 1992)indicated that 10 samples were taken from 3 
soil borings 
(17 A, 17B and 17D) in November 1984. Only 9 samples are listed in Table D-15. I think that 17B-63 is missing. Can the results be 
found and included in the table? 

The Radian IRP Phase II Report (Radian 1986) report was reviewed to try to locate any potential missing data. The boring logs 
indicate that the following samples were collected from the three soil borings: SB17A-l, SB17A-2, SB17A-3, SB17A-4, 
SB 17B-l, SB 17B-2, SB-17C-l, SB-17C-2 and SB-17C-3. Based on the boring logs, 9 samples were collected from the 3 soil 
borings. The boring log for SB 17B indicated that there was no sample recovery because of the consolidated nature of the 
material in the 61- to 63-foot sample interval. The report text indicated that 10 samples including one QA duplicate sample were 
collected from SWMU 96. Table 4-18 of the 1986 Radian report shows 10 samples with the last sample in the table with a 17B-
2a sample ID. The "a" in the sample identification was never defmed. Therefore, based on the lack of evidence that the 17B-2a 
was an investigative sample and the "a" identifier may have represented the field duplicate, this data was not included in Table 
D-15. Based on Table 4-18 of the Radian report and Radian report text, the field duplicate may have been included as the lOth 
sample. 

(2) Also reported in The Woodward-Clyde Remedial Investigation Report for 18 SWMUs, 8 borings were advanced in November and 
December 1986. The revised Table D-15 indicates that samples B8-0.5 through B8-50 were collected on December 10, 2009. I believe 
that should be December 10, 1986. 

The date December 10, 2009 has been updated to December 10, 1986 for samples B8-0.5 through B8-50 in Table D-15. 

(3) I think that the data and dates for the 8 soil borings could be presented a little better. For example; samples Bl-05. Bl-1, Bl-2, Bl-5 
and Bl-10 were collected on November 30, 1986, then Bl-20, Bl-30, B1-40, B1-50, B1-60, Bl-70, B1-80, B1-90 and B1-100 were 
sampled the next day, December 1, 1986. However, the samples B1-61 and Bl-62 are placed in the table below B1-100 with unknown 
November 19 8 6 dates. I strongly suspect that B 1-61 and B 1-62 were collected on December 1 when drilling resumed in the B 1 boring 
to depths below 10 feet bgs. Sample sets B3-61 and B3-62, B5-61 and B5-62 and B7-61 and B7-62 and B8-61 and B8-62 are similar. I 
strongly doubt that the 61 and 62 ft samples were collected on days other than when the 50 ft bgs samples were collected. I think that 
data for the 61 ft and 62 ft increments should be shown a logical depth sequence with the 10 ft increment samples (between the 60 ft 
and 70ft increments), with logical assumptions on the collection dates, and include a footnote that the exact dates are assumed, but not 
confirmed. 

Samples collected from sample borings at depths of 61 and 62 feet have been moved to after the 50-foot sample depths in Table 
D-15. The footnote for the associated 61- and 62-foot samples has been amended to state "The exact date is assumed, but not 
confirmed. " 
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(4) Can you check and see if results for B5-50 and B7-50 increments are available? They are missing, but maybe the samples weren't 
analyzed for some reason. 

The sample results for B5-50 and B7-50 have been added to Table D-15. 

(5) Results for analyses for alpha-chlordane and gamma-chlordane should be indicated in only 1 row, the 0961-0 sample collected on 
October 24, 1991. It is the only one analyzed for the two metabolites of chlordane. All of the other pesticide analyses were for only the 
parent compound, chlordane, not the two alpha and gamma metabolites. 

The results for alpha-chlordane and gamma-chlrodane have been included in one row in Table D-15. 

These changes have also been made to Table 10 and 11 of the CAC Proposals. 

SWMU81 

Please look at Table 7 (data for SWMU 81) in the June 2010 version of the CAC Proposals for 2,4,6,10,50, et al. The total number of 
surface and subsurface samples is 25. In the previous version (March 2010) Table 7 indicates 22 surface and subsurface samples. I 
reviewed the RFI for 21 SWMUs (October 2007) and the Remedial Investigation Report for 18 SWMUs (October 1992). The 
explanations of redrills and replacements for samples that weren't analyzed within the holding period are confusing. However, there are 
data for only 22 samples in both reports. I also found some discrepancy in the frequency of detections in Table 7 combined surface and 
subsurface comparisons). I don't come up with the same number of detections. 

Do you have data for more than 22 samples? If so, I would like a copy of the report that has the additional data. 

The correct number of surface and subsurface soil samples collected at SWMU 81 is 22. These quantities were verified based on 
the text in Section 5 of the 1992 Woodard-Clyde RI for 18 SWMUs Report. With the redrills due to missed holding times and 
elevated OVA readings it is difficult to determine the correct number of samples. Based on reading through the text and looking 
at Appendix D tables presented in the 1992 RI for 18 SWMUs Report we have determined that the correct number is 22. Soil 
borings 8101, 8103, 8104, 8105, 8108, 8109 and 8110 did not have any redrills completed and 0- to 0.5- and 4- to 6-foot 
samples were collected from each of these borings for a total of 14 samples. Soil boring 8106 was sampled at 0-0.5 and 4-6 feet 
originally. The 0- to 0.5-foot sample was unaffected but the 4-6 feet sample was recollected from a redrilled boring (8114) due 
to missed holding time in the original boring (8106). The VOC data from the 4-6 feet sample interval from the redrill boring 
(8114) was reported in place of the VOC data from the original boring (8106). This brings the total to 16 samples. Based on an 
elevated OVA reading from the 4- to 6-foot subsurface sample collected from boring 8102, an additional soil boring (8111) was 
a deeper redrill of soil boring 8102. Two additional soil samples at depths of 5 and 9 feet were collected from the deeper 
redrilled soil boring (8111) and analyzed for VOCs. This brings the total to 19 samples, including the 0-0.5 surface soil sample 
from the original boring (8102). Also due to an elevated OVA reading in the 4- to 5-foot sample in boring 8107, an additional 
soil boring (8112) was a deeper redrill of soil boring 8107. One additional soil sample at a depth of 5 feet was collected and 
analyzed for VOCs. An additional redrill soil boring (8113) of soil boring 8107 was completed due to missed holding times in 
the original soil boring 8107. A 4-foot sample was collected and analyzed for VOCs. The samples collected from soil boring 
associated with 8107 are as follows: 0- to 0.5-foot sample from the original soil boring 8107, a 9-foot sample from the deeper 
redrilled boring 8112 due to elevated OVA readings, and a 4-foot sample from redrilled boring 8113 due to missed hold times 
from the original sample (8107). This bring the grand total to 22 samples. There were some discrepancies between the Section 5 
text and tables in the Woodward-Clyde RI for 18 SWMUs. I have included a table summarizing the borings and sample depths 
for clarity. 
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!'oil Ear~: Semple depth: 

8101 
0-0..5 

4-6 

8102 0-0.5 

Blll (rectill elevlttd 0 VA) 
4-15 

!l-9..5 

8103 I 0-0.5 

I 4-15 

8104 
0-0.5 

4-15 

810.5 
D-0.5 

4-15 

8106 0-0.5 

8114 l):e drill due tc J:Ws sed 
4-15 

hold~ tim) 

8107 D-0.5 

811 ::1 (n drill elevtted 0 VA) 4-6 

8113 l):e drill due to J:Ws sed 

hold~ tim) !l-9.4 

BlOB 
0-0.5 

4-6 

BlO!l 
0-0.5 

4-li 

8110 
0-0.5 

4-li 

Tables 6 and 7 in the 2010 CAC Proposals were amended based on the correct number of samples. 

(See attached file: Revised Tables 6, 7,10 and 11 CAC Proposal June 201 O.xls) 

(See attached file: Table D-15 revised 21JUL10.xls) 

Anthony J. Sedlacek 
Senior Chemist 
URS Corporation 
12120 Shamrock Plz. Suite 300 
Omaha, NE 68154 
Direct Line (402)952-2532 
Email: tony_sedlacek@urscorp.com 

This e-mail and any attachments contain URS Corporation confidential information that may be proprietary or privileged. If you receive this message 
in error or are not the intended recipient, you should not retain, distribute, disclose or use any of this information and you should destroy the e-mail and 
any attachments or copies. 
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SITE 
ANALYTE 

UNITS 

TABLED-IS 
SWMU 96 DATA SET TABLE 

CANNON AFB, NEW MEXICO 

SWMU96 

alpha Chlordane 
rnglkg 

SWMU96 

gamma Chlordane 
mglkg 

SWMU96 

Chlordane 
rnglkg 

SWMU96 

Dieldrin 

mglkg 

SWMU96 

2,4-D 

rnglkg 

Date Collected Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL 

0961-0 

0962-10 

o962-2o 
0962-30 

0962-40 

0962-50 

October24, 1991 

November9, 1993 
-- ~-No~~~9.-i993- .. -

November 9, 1993 

November9, !993 

November9,1993 

< 
< 

< 
·< 

·< 

u 
u. 
u 
u 
u 

< 

< 
< 
< 
< 

6.30E-02 
u < 

""" -·-· --·-·- ·--u < 
u 
u 
u 

< 

< 
c· 

0962~0- · November 9, 1993 < U < U < 
0962-70 N~emb0r9, 1993 · < U < U < · 

0962-80 No~.mb.r 9, 1993 < · u < · u < 

0962-90 November9, 1993 · < U <. U .· < 
9962:IQ() ____ .c:_·~~ .... ...:..N.:~~.-2.!?2L~.---< _u~. ____ <______ _ t,r_ ... .:.-::_ 

J < 
u < 

u < 
u 
u 
u 

u 
u' 

UJ 
u 
u 

096K ** November 13, 1991 < U < U < U < U 

< 

< 
< 

< 
< 
< 

< 

17A-l-2 November27,1984 < U < U < U 2.00E-06 < 

17A-2-5 November27,1984 < U < U < U < U 2.83E-Ol 

17A-3-7.5 Nov:n_>ber_?7, 1984 < U < U < U < U 5.90E-02 

EA~2. No_~embe!gi984~~-----<....:-~_:: _____ t[ ..... ~ "'---~--. _ u ____ -·-"'--·---···· __ u_==----<-~ .:=:::_::_::_-_-::_y_-:- ~ 14_1~-+1)2 __ 
l?B-1-4 November28, 1984 < U U < U U < 

l?B-2-9 November28, 1984 U U < U < U 

l?C-1-2 January 14, 1985 U < U < U < U 

l?C-2-9 January 14, 1985 < U < U U < U 

17~-3:-§L~ •. -·" ---~:=·);,~!4,IJ.8S·~~ --- - -< .:::. _ ... __ u < u ---,- :;:··-- =~=::::::i:i_-_ _::_:::=_:<:_~_::·,-·--li~:::__4,Q6E=~L_, __ 
Bl-0.5 November 30, 1986 < U < U 7.00E-Ol < U < 

Bl-1 

Bl-2 
November 30, 1986 

November 30, 1986 

< 

< 

Bl-5 November30,1986 < 

u 
u 
u 

< 

< 

< 

< 
< 

u 
u 
u 

< 

< 
< 

u 
u 
u 

< 

< 

< 

Qual 

u 
u 
u 
u 
u 
u 
U­
U 

u 

u 
u 
u 
u 

u 
u 
u 
u 

Bl-10 November 30, 1986 < U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

< u < u < u 
-BI:2a····------------r ·o~j;;,-1;198-6~. -. .--·:;:·-,--~------- ·u·-····-·z·--·---- --< -~--- ·-·-·u--::~·:;:---~--..,-u---·--·:·.::·--·-----·----~T--

B1-30 December I, 1986 < U < < u .·u < u 
B1-40 
B1-50 

B1-60 

B1-61 

B1-62 

B1-70 
B1-80 

B1-90 

December I, 1986 

December 1, 1986: 
December-1,1986 

Decembcir 1, 1986* 
Decemll0r1,'1986* 
· Decemhil-1, i986 

December 1, 1986 

December 1, 1986 <.·, 

u 
u 
u 
u 
u 
u 
u 
u 

< 
< 
< 
< 
< 

·< 

< 

< 

< 
< 
< 

<. 

< ' 
< 

u 
u 
u 

u .. 
u < 
u .. <•" 

u 
u 
u 

:v 
u 
u 
u 

-U 

< 
< 

< 
< 

< 
< 

·c 

< 

~1~1_Q!L ....... ----~----:..;..--Il~~J,!2_86...;.:-: .. ~~-' --·~ __ u_:_:_:_:_"~.:' : ___ ;:, __ ~ 
B2-0.5 December2,1986 < U < u 

u 
c u 

u 
u 
u 
u 
u 

< u < 

B2-1 

B2-2 

B2-5 

B2-10 

B2-20 

B2-30 

B2-40 
B2-50 

B2-60 
B2-70 

B2-80 
B2~90 

B2-100 

B3-0.5 

B3-l 

December 2, 1986 

December 2, 1986 

December 2, 1986 

December 2, 1986 
---·~--·---~ ~- ··~,- D~~t,;·:Z~-·1'986 

D..;ember 2, 1986 · 

December 3, 19S6 • 
·December3,1986. 

. December 3, 1986 
· December 3, 1986 · 

. DecembOr 3,l986 

December 3,.1986 

--~bel: 3,}~~6 •" ·- -
December4, 1986 

December4, 1986 

c 

< 
< 

< 

c 
c. 

c 
_.< 
c 
c 

C. 

c 

c 

u 
u 
u 
u 
U· 

u 
u 
u 
u· 
U· 
u 
u 
ii 

< 

c 
c 

u 
u 
u ----<·-------- ---u-

c:. u 
c u 

··c U 
·c ·· U 

< u 
c. u 
c u 
c u __ 

< 
< 
c 

< 

< ' 
< 
c 
< 
< 
< 
c 
c 

.U 
u· 
u 

u 
u 
u 
u 

_____ _y_ 

c 
c 

< 
c• 

< 
c· 

.< 
.c· 
<:~. 

<·. 

u < 

u 
u < 

u < 

u < 

U. :.< 
u c 

,u < 
u .< 

u < 

u <· 

u < 

~ .... :~::.- ·-·~ --------··· _l! ________ < 
< U < U l.OOE-01 < U 

< u < u < u < u 
B3-2 December 4, 1986 < U < U < U < U 

< 

< 

< 

< 
B3-5 December4, 1986 < U < U < U < U 

B3-10 December4, 1986 < U < U < U < U 
ii3~2o·--~---- -:----~-~~-4.1986 -- .----<·:----- '--ir-- "< --------··u --- -<~--------~·u-··-"·~--- -·~--.--·u 

December4, 1986 · 
December4, 1986 ·. 

December4,1986 · 

December 4, 1986 

December 5, 1986* 

December 5, 1986* 

December 5, 1986 

December 5, 1986 

< u < u c u c .u 
c. 
c· 

c 
c 
c 
c 
c 

c 
c 

c 

u 
u 
u 

u 
u 

·<·· 
--<. 

c 
<:·' 

< 
c 

< 

"•" :u 
U· 
u 

·u 
u 
u 
u 

' <~ 
c 

'< 

_<tf __ ' 

< 
c 
c 

< 
<:·· 

u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 

.u 
u 
u 

.. u 
u 
u 
u 

.......... .Y •.. 
u 
u 
u 
u 
u 
u 
u 
u 

.u .. 
u 
u 
u 
u 
u 

B3-30 

B3-4o 
B3-50. 

B3-60 

B3-61 

iB-62 

B3-70 

B3-80 

B3-90 December 5, 1986 c 

u 
u 
u 
u 
u 
u 
u 
u 

c 
·c 

< 
c 
c 
c 
c 
c 

c 

u 
u 
u 
u 
u 
u 
u 
u 
u 

c 

< 
c 
< 

u < u <' u· 
B3-100 ___________ ~ ___ 

Cannon Air Force Base 
RCRA Facility Investigation 

. __ Decetllil<!' 5, 1986 ~ ... _ ... <:, _ ... y. .. ----- _____ y _________ ---~- u . _____ ::: ________ ... ____ :__u __ 
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SITE 
ANALYTE 

UNITS 
Date Collected 

December 6, 1986 
December 6, 1986 
December 6, 1986 
Deccmber6, 1986 
Dcccmber 6, 1986 

---· ~ ·--~·-- ~~b;"6,1986--~ 
December 6,,1986 . 
Dcccmbcr 6, 1986 
Dcccmbcr 6, 1986 
December 6, 1986*, 

TABLED-15 
SWMU 96 DATA SET TABLE 

CANNON AFB, NEW MEXICO 

SWMU96 
alpha Chlordane 

mglkg 

SWMU96 
gamma Chlordane 

mglkg 
Result RL Qual Result RL Qual 

SWMU96 
Chlordane 

mglkg 

RL Result 
< 

< 
< 
< 

< 

< 
< 
<' 
<' 

< 

u < 

u < 

u < 

u < 
u < 

'co••·-- u-·,· •----,.:;;,·· 
u 
u 

•i < 

< 
u _< 

u "' 

u 
u 
u 
u 
u 
u 
u 
u 

5.00E-Ol 

< 

< 
< 

< 

u < 

u 

Qual 

u 
u 
u 

SWMU96 
Dieldrin 
mglkg 

Result RL 

< 

< 

< 

< 

< 
u <'. 

< 

SWMU96 
2,4-D 
mglkg 

Qual Result RL 

u 
u 
u 
u 

< 

< 
< 
< 

u: :•.< 
u <' 
u < 

Qual 
u 
u 
u 
u 
u 
u 
u 
u 

'U 
u 

B4-0.5 
B4-1 
B4-2 
B4-5 
B4-10 
B4-20 
B4-30 
B4-40 
B4-50 
B4-61 
B4-62 
B5-0.5 
BS-1 
B5-2 
B5-5 
BS-10 

D~;mllcr.6,J986*~ _ ----~ u .,_< u .... 5_ ___ _ .. _u _______ < . ' - _u' 

BS-20 

December 7, 1986 < 

December 7, 1986 
December 7, 1986 
December 7, 1986 
Deccmber7, 1986 

< 
< 
< 

i)~i.,;i, 1986 ____ --;;-- ---·--

December 7, 1986 
December 7, 1986 

December7, 1986 
December 7, 1986 · 
December 8,_ 1986* 
Dcccmbcr 8, 1986* 
Dcccmber 8, 1986 
December 8, 1986 

< 
< 

< 
'<' 
< 
< 

< 
< 

u < 

u < 

u 
u < 

u < . --·u·---- ---
u 
u 
u 
u 
u 
u 
u 
u 

BS-30 
BS-40 

B5-50 
BS-60 
BS-61 
BS-62 
BS-70 
BS-80 
BS-90 
BS-100 
B6-0.5 

B6-l 
B6-2 
B6-5 
B6-10 

December 8, 1986 < U 

< 
< 
< 

< 
< 
< 

< 
< 
< 
< 
< 

< 

-------~1Jece~nber_8, 1986--""--~-~<__,;_, -·---'-'-{] 
December 9, 1986 < U 
Dece111ber 9, 1986 < U 

B6-2o ___ _ 
B6-30 
B6-40 
B6-50 
B6-61 

B6-62 
B7-0.5 

B7-l 
B7-2 
B7-5 
B7-10 

December9, 1986 < 

December9, 1986 < 

December 9, 1986 < 
J).;;.;,-~9. 1986---~- ···:.:--- -

' ~cniber 9, 1986 < 
December 9, 1986 
December9, 1986 

Dcccmber 9, 1986* 
____ I>cc~bcr_~._l_!l8§.*__ __ 

December 9, 1986 
December 9, 1986 
Dcccmber 9, 1986 
Dece111ber 9, 1986 
December 9, 1986 

< 

< 

< 

< 
< 

< 
< 
< 

< 
---·oec.,;~9;1986"--· -- <- ·----- · · 

December 9, 1986 - < 

Dcccmber 9, 1986 < 
December 9, 1986 < 

December 9, 1986* < 

u < 

u 
u < 

"ii'"---~:.:_---

U· < 
u 
u 
u 
{] __ 

u 
u 
u 
u 
u 
u 
u 
u 
U. 
u 

ili-:io 
B7-30 
B7-40 
B7-50 
B7-61 

BJ:62 
B8-0.5 
B8-l 
B8-2 
B8-5 
B8-10 

B8-20 
B8-30 
B8-40 
B8-50 
B8-61 

B8-62 

____ IJ~bct-?,128~~ _____ 5- __________ u __ _ 

< 
< 
< 
< 
< 
< 

< 

< 

< 

< 
< 

< 
< 
< 
< 
< 

< 

< 

< 

< 

< 

< 
< 
< 
< 
< 

December 10, 1986 
December 10, 1986 
December 10, 1986 
December 10, 1986 

_ .D~ber 10, 1986 
Dcccmber 10, 1986 
December 10, 1986 

December 10, 1986 

Dcc~ber 10, 1986 
December 10, 1986* 
December 10, 1986* 

Notes: *The exact date is assumed, but not confirmed. 
** Results are for aqueous samples and units are in mg/L 
Shading indicates samples deeper than 10 feet below 
ground surface that were not used for screening. 
mglkg = Milligrmn per kilogrmn 

Qual = Qualifier 

RL = Reporting Limit 
SWMU = Solid Waste Manage111ent Unit 
U = Nondetect 

UJ =Estimated Nondetect 
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u < 

u 
u 
u 
u 
u 

< 

< 

< 
< 
< 
< 
< 
< 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

< 

< 

< 

< 

< 

< 
< 
< 

< 
< 

u 
u 
u 
u 
u 
u 
u 
U: 
u 
u 
u 
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I II 

E 
ANALYTE 

UNITS 
Date Collected 

October 24, 1991 

SWMU96 
4,4-DDD 

mg/kg 

Result RL Qual 

< UJ 

TABLED-15 
SWMU 96 DATA SET TABLE 

CANNON AFB,NEWMEXICO 

SWMU96 
4,4-DDE 

mg/kg 

RL Result 

6.60E-02 

Qual 

SWMU96 
4,4-DDT 

mglkg 

Result RL 

l.IOE-01 

Qual 

SWMU96 

Heptachlor epoxide 

mglkg 

Result RL Qual 

1.90E-02 

_______ ~- ·-- _ ~~'::.eJEber9, J9_93 __ _ < 

< 
'< 

< 

u 
u 
u 
u 
u 
u 
u 
u 
u· 

< u -·u-- < 
·< 
< 
< 

UJ < U -·-m ___ , _____ < ___ · ---- ·---- -··u- ---
November9, 1993 

November 9, 1993 · 

November 9, 1993 

.: -~OVODlber9;l993 
,. November 9, 1993' 

:: NoJODlber 9:1993 _ 

November 9, 1993 . 
November 9, 1993 

,< 
·.<· 
< 

< 
< 

< 
< 
< 

.<. 

<_. 
< 

. <' 

< 

____ _,;~---·~---~· .. J~.I?~~~J,_~~~~=--~~- _<_ ·- --·-------- __ y ~-'--~--- ~--·--·- -· . 
November 13, 1991 < U < 

November 27, 1984 U < 

November 27, 1984 < u < 

November 27, 1984 < U < 

u 
u 
u 
u 
u 
u 
u· 
lT .. 
u 
u 

< 
< 

u < 

u < 

UJ' 
UJ' 

.. UJ 

,.:m;. 
-. UJ 

UJ 

u 
u 
u 

< . u 
'•< u' 
'< ·,. 

< 

< 

< 

< 

< 

u 
u 
u 

SWMU96 

Toxaphene 

mg/kg 

Result RL Qual 

2.10E-04 

< 

< 

u 
u 

SWMU96 
Arsenic 

mg/kg 

Result RL 

2.10E-H>O 

2.30E-H>O 

l.IOE-H>O 

7.JOE-OI 

SAOE-01 

4.00E,Ol 

4.90E-OI._ 

6.70E-Ol 
8.60E-Ol ' 

B,SOE-Ot. 
4.70E-03 

4.10E-H>O 

2.30E-H>O 

1.40E-H>O 

0961-0 

0962-10 

0962-20 

0962-30 

0962-40 

0962-50 

0962-60 

0962-70 

0962-80 
0962-90 

096~:10() 

096K •• 

17A-I-2 

17A-2-5 

17A-3-7.5 

17A-4-62 

17B-l-4 
17B-2-9 
17C-I-2 

=:~---~~-~~~~-~?: i~~~ ~~~~~~-= <=--~~: _______ ___ _.!! ·-·-- -..:-~- -- u -- .... ""------ -- -----~.ll=-:=---~~~~-=-~~-~-=--~1L~--~~~~~--~--r·~~=-~i!_ ____ - --~----
November 28, 1984 

November 28, 1984 
January 14, 1985 

17C-2-9 January 14,1985 

< 

< 

I7C:3~i=~··---=~,==:::_:::-::r.;.;,.,y:J~~I~~C_:::_~-
B!-o.s November 30,1986 3.00E-Ol 
Bl-1 

Bl-2 
Bl-5 

November 30, 1986 

November 30, 1986 
November 30, 1986 

< 
< 
< 

u 
u 
UJ 

u 
u 
u 

< 

< 
< 

2.60E-H>O 
l.OOE-01 

< 

< 

u 
u < 

UJ < 

u 
u 

9.00E-Ol 

< 
< 

U < U < U 1.80E-H>O 

U < U < U 5.60E-H>O 

UJ 

u 
u 
u 

< 

< 

< 

< 

u 

u 
u 
u 
u 

< 

< 

< 

< 

u 

u 
u 
u 
u 

1.60E-H>O 

Bl-10 November 30, 1986 < U <. U U < U < U 

Qual 

U· 

Bi.io ---~--,.....rc-~--~~:~'""D~~b; 'f;i986 ___ ":__, .... ~-.;- ... ~--~......,..,. ... ~ U ~--.. 7·---:--: --~~---- --u·-~- ··-· -=--~-------------,..,..~--~~~---.--zr·---. ...--"<-...,..---,-u~,.,.."'-"""<~·-.........,..--. ..,.-~u~---:-- ---~---~--.. -·- ~-~--.-
BI-30 Decemberl,l986 , < U < U < U • < U .< ,-. U 
Bl-40 December 1,1986 < U < U < U < U <··' - U 
Bl-50 December I, 1986 < U < U '< U < U <. U 
Bl-60 · December I, 1986 . < U . < U . < U < U <·;·.; . U 

Bl-61 December I, 1986* < U < U < .. ~ 

S2 December 1,1986*. < U . < U <'. ' . U 
10 ,_. Decemberl,l986 < U.. < U < U < .U '< U 

·,,,._.Bl-80 Decemberl,l986 < u < u .< u < 'u' < u' 
Bl-90 o.c:.;,ber I, 1986, < U < U < U < U <·· · U 

Bl-l_O_o, ____ ... _ ... ~.--~--~b<;':!,19.B.L.~"-·--:' ... ~-.-~ .... P:~c..~-<....--..... --...... tJ_~;_-~..:~~-~----~u.: .... ~ ... <....,~-"----!l:.-~----~:~.:,_··-<.JL _________ ~ .. ~----------·: 
B2-0.5 Decerober2,1986 < U < U < U < U < U 
B2-l December2,1986 < U < U < U < U < U 
B2-2 

B2-5 

B2-10 

B2-20 

B2-30 
B2-40·. 

B2-50 

B2-60 

B2-70 

B2-80 

B2-90 

B2-IOO 

B3-0.5 

B3-l 

B3-2 

December 2, 1986 

December 2, 1986 

--------· ... _ _Dec':!"bc;r2,1986 
December 2, 1986 

Decem~2,1981i : 
December 3, 1986 _. · 

December 3, 1986 
, December 3, 1986 

December 3, 1986 

December 3, 1986 

< 

< 

< 
< 

< 
'< 

< 
< 

< 
< 

December 3, 1986 < 

_____ _J:lccanb<lr ~.1986 _______ --~--
December4, 1986 < 
Dccember4, 1986 < 

Decembcr4, 1986 < 

u 
u 
u 

-····•__,.......«-~~~--

u 
u 

' u 
·u 

U;. 

u 
u 

< 
< 

<. 
,;.·-. <" 

':<' 
.< 
< 

. <. 

< 
u <. 

....... tL _____ < 
U 3.00E-Ol 

u < 
u < 

B3-5 December 4, 1986 < U < 

B3-10 December 4, 1986 < U < 
B3-2o·---·~·---.. ·--·~.---·~--· -~ ... -n~~b;-4,-1986-~.-----~<·-~~- ---~~ u--~7~--.:;-~---"7" --" 
B3-30 

B3-40 

B3-50 

B3-60 

B3-61 

B3-62 

B3-70 

B3-80 

B3-90 

B3-JOO 

December4, 1986 
., December4, 1986 

December 4; 1986 

December 4, 1986 

December 5, 1986* 

December 5, 1986* 

December 5, 1986 

December 5, 1986 

December 5, 1986 

--- J)c:cembcr5,ll)86- -

< 
< 

< 
< 
< 

< 
< 

< 
< 

< 

u 
u· 

·u 
u 
u 

;< 
< 

< 
< 

< 
u < 

u < 

.u < 
U· < 

---- ____ u ---------~-- ----· 

u 
u 
u 
u 
u 
u 
u 
u 
·u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 

_u 
u 
u 
u 
u 
u 
u 
1J_ 

< 
< 
< 

< 
< 
.<• 

< 
<'-
< 

< 

< 

u 
u 

< 

< 

u < ____ ..,U --~.........--~ <--r-=-
'u .< 

u < 
u < 
u 
u 
u 

<. 
< 

·< 
u < 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

< 

< 
< 

< 

.< 
< 
.< 

u < 

u 
u 
u 
u 

u 
u 
u 
u 
u· 
u 

< . ------u .......... :< ... .......... .. ... II. .... ___ <·-----------u 
2.00E-OI 

< 
< 

< 
-~---~~--~-·:-~ ---...,-

< 
< 

.< 
< 

< 
< 
< 

< 

< 

u < 
u < 

u < 

u < 

u < 

u 
u 

< 
< 

u 
u 
u 
u 

u < u < u u--· -----<:·--- .. ,---------u .... .. '" .. < .. -~ ............. u .... ..... .. 
u. 
u 

.u 
u 

u 
u 
u 
U:. 

< 
•<' 

< 
< 

< 
<. 
< 

< 

u 
u 

. u 
u 

·. <' 
< .· 
<_ 

< 

< 
<· 

u < 
u < 
u < 

,tr ________ < 

u 
u 
u . 
u 
u 
U; 

u 
u 
u 

---- ----u __ _ 
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TABLED-15 
SWMU 96 DATA SET TABLE 

CANNON AFB, NEW MEXICO 

SITE 
ANALYTE 
UNITS 

SWMU96 

4,4-DDD 

mgikg 
Date Collected Result RL 

84-0.5 

84-1 
84-2 

84-5 

December 6, 1986 

December 6, 1986 
December 6, 1986 

December 6, 1986 

5.00E-Ol 

< 
< 

< 
84-10 December6, 1986 < 
84-20 --------c- ~~------:0~;.;;~6;198~"'--~-- .. 

B4-30 · Dei:emba- 6, 1986 < 
84-40' Decenlber6, 1986 < 
B4-50 December6,1986 < 

Qual 

u 
u 
u 
u 
u 
u 
u 
u 

SWMU96 
4,4-DDE 

mgikg 

Result RL 
1.50E-+<l0 

< 
< 
< 

< 
< 
<' 

< 

Qual 

u 
u 
u 
u 
u 
u 
u 
u 

B4-61 December 6, 1986* < u < u 
B4-6_2 -- --"-~---·~- .l:lcc:ember:6,1_98~~~----< ....... _____ {[ __ --~-------~-- __ u 
85-0.5 December 7, 1986 < 
85-1 

85-2 
December 7, 1986 

December 7, 1986 

< 
< 

u 
u 
u 

85-5 December7,1986 U 

l.OOE-01 

< 

< 

85-10 December 7, 1986 U < 
85-20 - .. -------- ---r)~.,;,bcr7:i986 ______ < -- ----~----u------~-------

85-30 

85-40 

85-50 
85-60 . 

85-61 

85-62 
85-70 

December 7, 1986 

December 7, 1986 

December7,1986 

December 7,.1986 

December 8, 1986* 
December 8, 1986* 

December 8, 1986 

< 
< 
< 
< 
< 

·< 
···.< 

u 
u 
u 
u 
u 
u 
u 

< 
.< 
< 
<. 

< 

u 
u 
u 
u 
u 
u 
u 
u 

·u 

u 

SWMU96 

4,4-DDT 

mgikg 
Result RL 

2.00E-+<l0 
l.OOE-01 

< 

< 
< 
< 
< 
< 

l.OOE-01 

< 
< 

< 
< 
< 
< 

< 

< 
85-80 December 8, 1986 < U < U < 
85-90 December 8, 1986 < U < U < 

SWMU96 
Heptachlor epoxide 

mgikg 

SWMU96 

Toxaphene 
mgikg 

Qual Result RL Qual Result RL C>ual 

u 
u 

< 
< 

< 
u < 

u < 
u < 

u 
u < 

u 
u 
u 
u 
u 
u 
u 
u 
u 

< 

< 

< 

< 
< 
< 
< 

< 

< 

< 
< 

u 
u 
u 
u 

< 

< 
< 

< 

u < 
u < 
u < 
u < 

u < 

<' 

-- --'-··~---·----~~~---
u < 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

< u 

u 
u 

< u 
< u 
< u 
< u 
<. 

< 
< 
< 
< 
<. 

< 

< 

u 
u 
u 
u 
u 

.U 

u 
·u 

< u <. u 

SWMU96 

Arsenic 

mgikg 
Result RL 

!!5:190 .... ___ c ___ DO£ember.8,I9_8.6.:.._.:_.:u_":"...,,_, ____ ~""~P:.".:. .. __ :':.. ---~"'----~ '(J ___ , .. :'_, 

u 
u 
u 
u < -~~· --~--'! ____ ~~<:.:.,_~-~-~ _u -~----------· 

86-0.5 
86-1 

86-2 

86-5 
86-10 

86-20 

86-30 

86-40 

86-50 

86-61 

86-62 
87-0.5 

87-1 

87-2 

87-5 

87-10 
87-io--····--··----

87-30 

87-40 

87-50 

87-6I 

December 9, 1986 2.00E-Ol 1.30E-+<l0 8.00E-Ol 
December 9, 1986 

December 9, 1986 

December 9, 1986 

< 

< 

< 
December 9, 1986 < 

u 
u 
u 

< 

< 
< 

u < ·--· · -.,--.. -o~~-9.1986---~ -< ~---~-~-.---=-· --~~-u~~ . ..,.·-·" --~ 
December 9, 1986 < U < 
D~ember9, 1986 < U < 
December9,1986 <. "·u· < 

December 9, 1986* .· < u 
....... __ ])ecember9,1986*.. < '""" ----·-· ___ l] .... 

December 9, 1986 

December 9, 1986 

December 9, 1986 

< 

< 
< 

December 9, 1986 < 

December9, 1986 < 
i>~~9.-t986 ________ < 

December 9, 1986 < 
December 9, 1986 < 
December 9, 1986 < 

December 9, 1986* < 

u 
u 
u 
u 

u 
u· 
u 

5.00E-Ol 

3.00E-Ol 

< 

< 
< 

u 
u 
u 
u 
u 
u 
u 
u 

u 

< 

< 

< 

< 
< 

< 
< 

<· 

7.00E-01 

2.00E-01 

< 
u < 

u < ·----,-__.,.,._.,_ •. 
u < 

u < 
u < 

u < 

u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 

< 

< 
< 

< 

< 

< 
< 
< 
< 

< 

< 

< 

< 

< 
< 

< 

< 
< 

u 
u 
u 
u 
u 
u 
u 
ti 
u 

u 
u 
u 
u 
u 
u 
u 

< 

< 

< 

< 

< 

u 
u 
u 
u 
u 

< ---·------- - "'ij"'" ---

<· u· 
u 
u 

< u 
. --- .,__ _________ _u:_ 

< 

< 

< 

< 
<. 
<. 

lJ 
lJ 
u 
u 
u --------------,, 

u .< 
u 
u 
u 
u 

u <. 
<: 

Qual 

87-62 
88-0.5 

... _______________ .Pecem~J. I~~6~-- ___ < ...... '! --·-- ____ < ____ , ---~~----'() ______ -·----------· ~---· 
December 10, 1986 4.00E-Ol 

88-1 
88-2 

88-5 

88-10 

88-20 

88-30 

88-40 

88-50 

88-61 
88-62 

December 10, 1986 
December 10, 1986 

December I 0, 1986 

December to, 1986 

December 10, 1986 

December 10, 1986 

December 10, 1986 

December 10, 1986 

December 10, 1986* 

DeCember 10, 1986* 

Notes: *The exact date is assumed, but not confirmed 
** Results are for aqueous samples and units arc in mg!L 
Shading indicates samples deeper than I 0 feet below 
ground surface that were not used for screening. 
mgikg ~ Milligram per kilogram 

Qual ~ Qualifier 

RL ~ Reporting Limit 

SWMU ~Solid Waste Management Unit 
U = Nondetect 

UJ =Estimated Nondetect 

< 

< 
3.00E-Ol 

< 
_.< 

< 
< 
< 

< 
< 

u 
u 

u 
u 
u 
u 
u 
u 
u 

1.20E-+<l0 

< 
9.00E-Ol 

< 
< 
< 
<. 
< 

u 
u 

u 
u 
u 
u 
u 

1.60E-+<JO 
< 

< 

L30E-+<JO 

< 

< 
< 
< 
< 

u 
u 

u 
u 
u 
u 
u 

< 

< 

< 

< 

< 
< 

< 

< 

u < 

u 
u 
u 
u 
u 
u 
u 
u 

< 
< 

< 

< 

< 
< 
< 

< 

u 
u 
u 
u 
u 
u 
u 
U· 
u 
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I II 

i'. 

ANALYTE 
UNITS 

0961-0 

0962-10 

0962-20 

0962-30 

0962-40 

0962-50 

0962-60 
0962-70 

0962-80 

Date Collected 

October24, 1991 

_l'l<>vember_9,1993 
November9, 1993 

November 9, 1993 

November 9, 1993 

Navember 9, 1993 

November9;.i99J 
N.,;_Omber9, 1993' . 

· November9, 1993 

0962-90 Novembe<9, 1993 

~2-100 .• c~N:ovEDI>er?,!2~~--- _ 
096K •• November 13, 1991 

17A-1-2 November27, 1984 
17A-2-5 November27, 1984 

SWMU96 
Mercury 
mglkg 

Result RL 

< 

< 
< 

< 
<· 

< 
< 
< 
< 

< 
9.00E-02 
l.OOE-QI 

17A-3-7.5 November27, !984 l.OOE-01 

Qual 

u 
u 
u 
u 
U· 

u 
U. 

u 
u 

TABLE D-15 
SWMU 96 DATA SET TABLE 

CANNON AFB, NEW MEXICO 

SWMU96 

Barium 
mglkg 

Result RL 

6.80E+OI 

Qual 

SWMU96 

Copper 

mglkg 

Result RL 

7.2E+OO 

8.91E+OI ... · -i·--c 4~5E+OO 
1.50E+OI J 3.00E+OO 

2.90E+Ol J L30E+OO 
'. 

·. 4.58E+OI J 2.00E+Oo 

Ll2E+OI L30E+OO 
. 6.18E+OI ·. I.40E+OO 

· · 1.78E+OI 1.90E+Oo 
·.• 

·1.85E+Ol 1.80E+OO 

Qual 

SWMU96 

Nickel 

mglkg 

Result RL 

6.10E+OO 

8.20E+OO 

3.40E+OO 

2.00E+OO 

1.2oE+OO 

1.60E+Oo 

_!T __ J2~+_0.L J . 1.80E+OI) .... ·--------- ... 2._30E+OO 
u 6.60E-01 1.50E-OI 2.90E-02 

Qual 

SWMU96 
Vanadium 

mglkg 

Result RL 

1.68E+OI 
2.04il+iii~....,... 

1.31E+O(: 

7.00E+Oo ' 

6.60E+OO · .· .,. 

·7.80E+OO. 
7.10E+OO 

:'~ .. 

Qual 

...... 8.20!l._+OI)_C::,;,~;;~-:~ 
3.50E-02 

_17 ~-4:6.2.. -~ .. _-:-~--- :::::::~=~~;,;;~ z.1i2_si.=~,O.o~-O_z =~-::.·::. __ : -~ ::::.:.. --~ :___ _________ ---~-- _:_~~ ~ -~~_::~_ ::_::.::.::_ ___ ::.·::.::__ ~-=== ·--~- _ ~ __ _ __ 
17B-I-4 November28, 1984 8.00E-02 

17B-2-9 November28,1984 2.40E-01 
17C-1-2 January 14, 1985 7.00E-02 

17C-2-9 January 14, 1985 8.00E-02 

SWMU96 

Zinc 
mglkg 

Result RL 

< 

<· 
< 

< 

< 

< 

<' 
< 
< 

4.90E-02 

i 7£:i~C:.~~~:===:~:::.=·::_!~u.;y'f4~i9s.s::.::·1:oo~.:O_i :~~:::-----:~~---:=:===~=~-==== ·--~:=~-=~-=:::.: =~~=-:::=~:::-·-:-.~~ :==c::.:.:::-=: .. ::.:·::.:::~=-=-=~~-= ::::::_ ... :: ::: . 
B!-0.5 November 30,1986 

Bl-1 November 30, 1986 

B1-2 November 30, 1986 
Bl-5 November 30, 1986 
Bl-10 November 30, 1986 

Qual 

u 
u 
Ui 

u 
u 
u 
u 
u 
u 
u 

i3i~2o'"":T'r""'~-~---.. "D~~~.i986 ----~ -:::- ·c--:·--·~-r-;: < .! · -7"~-----.·~~--.._-:---·-:---"';"'-----~:~---··;...,-~~-:--:.,,_,, "T.-:0:----------~-------~---- 1 

Bl-30 December l, 1986 ' · · • '·'''""" .I 
Bl-40 Decembei I, 1986 
Bl-50 December i,l986 

Bl-60 December 1, 1986 
Bl-61 

12 

10· 
···s1-8ci · 

Bl-90 

B2-l 

B2-2 
B2-5 

B2-IO 

B2-20 

B2-30 

B2-40 

B2-50 ... 
B2-60 

B2-70 

B2-8o 

December 1, 1986* 
Dec0mber I, 1986~; 
Dec0mber 1,.1986' • 
D~~I,I9S6 
r>ecembe.: i:, !986 

December 2, 1986 

December 2, 1986 
December 2, 1986 

December 2, 1986 
1?~~~198-6---~r~~-~.-·~·~.-~-• • •-·-•.....,-· ,.,........._,...._.,-----·- .-··---rt,•-·--·- ~" ,,__, ________ '" __ ... _,. 

December 2;.'986 

December 3,.1986 : · 
December 3, 1986 · 

DecembOr 3, i986 _: : 
D;,e.,bei 3; 1986 · 

December3; 19S6 · 

B2-90 December 3, 1986 

132~!00 ______ -------------1)~3,_12~6- ~----"- .. , ... c."_ 
B3-0.5 Decerober 4, 1986 

B3-! December 4, 1986 

B3-2 

B3-5 

December 4, 1986 

December 4, 1986 

B3-IO Decerober 4, 1986 
B:i:2o --- ~-- ·- ---~-~~o~~419s6---::-·~. -.--~---~----..----·~~"·:--------·-------~~---------------~ ----

B3-3o D~4:1986 
B3-4o Decembci 4, i986 

B3-50 December 4, 1986 

B3-60 December 4, 1986 

B3-61 December 5,1986* 

B3-62 December 5, 1986* 

B3-70 December 5, 1986 

B3-80 December 5, 1986 

B3-90 December 5, 1986 

B3-IOO ......................... ___ December_51_1_986 ______ . 
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SITE 

ANALYTE 

UNITS 
Date Collected 

B4-0.5 December 6, 1986 

B4-l December 6, 1986 

B4-2 December6, 1986 

B4-5 December 6, 1986 

B4-10 December 6, 1986 

SWMU96 

Mercury 

mglkg 

Result· RL Qual 

TABLED-15 
SWMU 96 DATA SET TABLE 

CANNON AFB, NEW MEXICO 

SWMU96 

Barium 
mglkg 

Result RL Qual 

SWMU96 

Copper 

mgikg 

Result RL Qual 

ii4-2o ···--·- ·-- ----- ])~~6; 1986----~""-- --·-------:----,---~-- ··-·-· ··· 
B4-30 Decc:rtlb<ir 6: 1986 .:· :. 

B4-40 Decembei- 6, 1986 .' 

B4-50 December 6, 1986 ; · 

· December 6, 1986* .. 

.. -".c-•. ~_DIOCCfn.ber~, 198~~;.: ___ _ 
December 7, 1986 

December 7, 1986 

December 7, 1986 

December 7, 1986 

December?, 1986 

SWMU96 

Nickel 
mgikg 

Result RL Qual 

SWMU96 

Vanadium 

mgikg 

Result RL Qual 

SWMU96 

Zinc 
mgikg 

Result RL 

B4-6l 

B4-62 

B5-0.5 

B5-l 

B5-2 

B5-5 

B5-10 

B5-20 

B5-30 

B5-40 

B5-50 

B5-60 

B5-61 

B5-62 

B5-70 

B5-80 

B5-90 

·-~ -----~---., D~~b«·7~-i9s6 . .,.. --- .....,_._,..,_."""":'"_.. ---------- ·«~-..,...,.....·~-~~ .. ~------·- --- ·--- --- -·-----·-·....-.··,---.-~--·--~-~--~·-·-r----~--- -~---- ,.,.,... ___________ ,........._._--..... ~---------_,......,.-.~~------~ 

D<icember 7, 1986 

December 7, 1986 

December 7, 1986 

December 7,1986 
DecembOr 8, 1986*. 

December 8, 1986* 

December 8, 1986 

December 8, 1986 

D0cember 8, 1986 

Qual 

Jj5-1Q() ____ ,, ·--'---~~~ ~,]~8~----~.:.~..;....l---~ ____ _..:.,.._ ___ ,.,,,..<.~ ·"'-• • ----'o..~. ····· ~---~:__ _ _._ ----~ --·----'- ~--..:.....-~------~~;.:.:.,_. ...,.__,_..:_.,~ ___ .. £ ___ >~---~~~,·---'---·~:...:,,. ___ ;._::;..:_ ____ .; ___ .,._,~~-----------~"...·~-_;,~ --- ~--~--
Dccember9, 1986 

December 9, 1986 

December 9, 1986 

December 9, 1986 

December 9, 1986 
D~~·9, i986""~ .• , 
December 9, 1986 

December 9, 1986 

December 9, 1986 

December9,1986* 

-~Decembel:9, IJ~6· 
December 9, 1986 

December 9, 1986 

December 9, 1986 

December 9, 1986 

Dcccmber9, 1986 -D~~ 9;i-9s6~· ----~----- ~ ·- ~--,.--....--- -~-· --·~- -··-··---- ----·-... ·-··-- ·· --·--
December 9, 1986 

December 9, 1986 

December 9, 1986 

Decemi>e< 9, 1986*, 

B6-0.5 

B6-l 

B6-2 

B6-5 

B6-10 

B6-20 

B6-30 

B6-40 

B6-50 

B6-61 

B6-62 . 
B7-0.5 

B7-l 

B7-2 

B7-5 

B7-10 

B7-20 

B7-30 

B7-40 

B7-50 

B7-61 

B7:62_ .. 
B8-0.5 

B8-l 

B8-2 

B8-5 

B8-10 

B8-20 

B8-30 

B8-40 

B8-50 

B8-61. 

B8-62 

·--- ... - .. c .. ~-" l?"""!Dber 9, !9.8.~ ' """"'-""" ""'"" ...... '" .. - ... - ... ~ .. ' ... ------· "" ... •·-- ................ ··-•·-~ ·• ~--~ ___ .. c .. - ............... ~ ............ :;.~-• ~'-~'-"""""·"-' ---... -• .. "'"" -' 

December I 0, 1986 

December I 0, 1986 

December 10, 1986 

December 10, 1986 

____ December 10, 1986 

December 10, 1986 

December 10, 1986 

Deceinber 10, 1986 

December 10, 1986. 

December 10, 1986* 

Decembei-10, 1986* 

Notes: *The exact date is assumed, but not confirmed. 

** Results are for aqueous samples and units are in mg!L 

Shading indicates samples deeper than 10 feet below 
ground surface that were not used for screening. 
mgikg ~ Milligram per kilogram 

Qual ~ Qualifier 

RL = Reporting Limit 

SWMU =Solid Waste Management Unit 
U = Nondetect 

UJ =Estimated Nondetect 

Cannon Air Force Base 
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9.1 SWMU DESCRIPTION 

9.1.1 Setting 

Woodwarci.Ciyde 
Consultants 

9.0 

SANITARY SEWER LINE (SWMU NO. 98) 

The underground sewer lines located throughout Cannon AFB are used to transport 

sanitary wastewater to the wastewater lagoons. The sewer lines are constructed of 

polyvinyl chloride (PVC) in the housing area and clay tile in the main base area, with 

diameters ranging from 8 inches for the PVC lines to 15 inches for the clay tile. 

The sanitary sewer system consists of a northeast flowing trunk line laid along Torch 

Boulevard in the aircraft maintenance area, with a small south flowing branch along 

Torch Boulevard near the main base entrance. A secondary southeast flowing sewer line 

enters the main trunk line along Torch Boulevard at Argentina Avenue to enter a 

transmission line flowing east across the runways to the sewage treatment plant 

(Figure 9-1 ). Only the main and south branch trunk lines, and the east flowing 

transmission lines, could have received hazardous wastes. Secondary branch lines 

flowing northeast to join the main trunk line receive only domestic sewage. 

9.1.2 History of Use 

The sewage line system has been in operation since approximately 1943. The average 

daily flow is 0.4 million gallons per day (mgd). There has been no indication of 

significant line losses. 

9.1.3 Past Investigation 

No previous investigations have been conducted for the sanitary sewer lines. 

22792/89MC114W /R9.9 10-09-92/RPf /9 9-1 
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9.1.4 Land Use and Demography 
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Land use along the sanitary sewer line can be divided into three use areas. The first 

area is where the line runs along the length of Torch Boulevard. This is 

characteristically the busiest area of Cannon AFB. The northern section of Torch 

Boulevard near the main gate is lined with supply buildings on the east side and base 

civil engineering buildings on the west. The main sewer trunk line flows along the 

northeast-southwest portion of Torch Boulevard. Athletic facilities, equipment 

maintenance shops, tactical fighter squadron headquarters base operations, and various 

other base support facilities are located along this section of Torch Boulevard. 

The second use area is where the sewer line branches off the main trunk at Torch 

Boulevard and Argentina Avenue and flows southeast. The line flows through the 

aircraft maintenance area then through the flight apron and taxiway to the runway. The 

line then flows under the main northeast-southwest runway to the wastewater lagoons. 

This area southeast of the runway is the third use area and is characterized by open 

fields with no existing buildings or structures. 

Even though the sewer line runs through a heavily populated portion of the base, people 

normally are not in contact with the line as it is buried between 5 and 17 feet below 

ground surface. On occasion when a sewer line repair is needed, 3 to 4 construction 

workers may come in contact with the line. 

9.2 FIELD INVESTIGATION 

This section provides a discussion of the field activities conducted by wee at the 

Sanitary Sewer Line from November 8 through 26, 1991. The activities at this SWMU, 

as outlined in the FSP (Woodward-Clyde Consultants 1991C), consisted of video camera 

surveying over 8900 feet of sanitary sewer line, drilling 42 soil borings, and collecting 44 

subsurface soil samples for chemical analysis and collecting 34 subsurface soil samples 

and 8 surface soil samples for gradation analysis. 

A WCC scientist supervised the video camera surveying operations, which were 

conducted by Cook Construction Company of Albuquerque, New Mexico. 
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A summary of the sewer line segments and footages that were surveyed is presented in 

Table 9-1. Table 9-2 summarizes the drilling and sampling methods, along with sampling 

frequency conducted at each soil boring and surface soil gradation analysis sample 

location during the 1991 wee investigation. A complete record of all surface soil, 

subsurface soil, and asssociated QAjQe samples collected at the Sanitary Sewer Line 

is presented in Table 9-3. Due to the size of the area under investigation, the locations 

of the surface samples and soil borings are shown on four separate figures (Figure 9-1 -

North Torch Boulevard, Figure 9-2- South Torch Boulevard, Figure 9-3- Taxiway B, 

and Figure 9-4- East of the Main Runway). 

9.2.1 Sampling Objectives 

The objective of conducting the video camera survey of the Sanitary Sewer Line was to 

identify locations where the sewer line may have leaked, potentially allowing a release 

of hazardous contaminants into the subsurface soil. The objective of sampling at the 

Sanitary Sewer Line was to evaluate the nature and extent of potential hazardous 

contaminants that may be present at locations identified during the video camera survey 

and record searches of repairs done on the line. The data collected at forty-two boring 

locations were used to evaluate the extent of potential contamination, if present, and to 

perform a baseline risk assessment to determine if the area poses a risk to human health 

or the environment. The data may also be utilized to evaluate remedial actions if 

necessary. Presently, there does not appear to be any substantial risk to the 

groundwater, so no hydrogeologic investigation was planned or conducted. 

9.2.2 Video Camera Survey 

A video camera survey of three major sanitary sewer trunk lines was conducted at 

Cannon AFB in October 1991. Two of the sewer lines surveyed were located along 

Torch Boulevard, from near the east lift station toward the main entrance of the Base. 

The third trunk line surveyed was the main sewer line on the Base into which all other 

sewer lines emptied. This line originated at the intersection of the two Torch Boulevard 

lines, passed underneath taxiway Band the main northeast-southwest runway areas, and 

emptied into the wastewater lagoons. The camera survey of these lines was undertaken 

to identify locations of current sewer line breaks and potential leaks. 
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Cleaning and closed circuit television (CCfV) inspection of approximately 8,500 feet of 

sanitary sewer line was subcontracted to Cook Construction Company (CCC). All 

cleaning and CCfV inspection was performed per the standards set by the National 

Association of Sewer Service Companies', "Recommended Specifications For Sewer 

Collection System Rehabilitation," Fifth Edition (pertinent sections are contained in 
Appendix B-4 ). 

Cleaning the sewer lines consisted of removing foreign materials from the lines and 

restoring the sewer to a minimum of approximately 95 percent of the original carrying 

capacity. Equipment used for cleaning consisted of a Vactor 200 Series vacuum cleaning 

truck equipped with high-velocity jet (hydrocleaning) equipment. The hose was fitted 

with a high-velocity nozzle capable of producing a scouring action from 15 to 45 degrees 

in all sewer lines. The Vactor truck carried its own water tank, auxiliary engines, pumps, 

and hydraulically driven hose reel. Lines were cleaned by running the Vactor's hose up 

the sewer line to the next manhole and drawing the hose slowly back to the truck with 

the high velocity water scouring the line. The jet-stream of water from the hose pushed 

the debris in front of it until it reached the manhole where the truck was positioned. 

The Vactor then vacuumed up the pile of debris and stored it in its tanks until it was 

unloaded into the north wastewater lagoon. 

After the line was cleaned, television inspection and videotaping of the manholes and 

sewer lines was accomplished using a radial view camera designed and constructed for 

sewer line inspection. The camera lens swivelled to allow a view of the sides and top 

of the pipe, in addition to the normal view of the pipe's bottom and sides. Audio 

comments concerning sewer line conditions were included for each sewer line segment 

of videotape. Table 9-1 sets forth the location of the sewer line videotaped, the 

particular segment of the line (manhole to manhole), the footage of the segment, the 

date the segment was videotaped, and the method of survey. 

Videotaping was accomplished by pulling the camera through the sewer line from 

manhole to manhole. A hydro truck, stationed at the next manhole downstream of the 

TV van, pumped water through its hose to force the hose to the upstream position for 

attachment to the camera. The camera, connected to the TV van by means of a heavy 

cable, was then hooked to the hydro's hose. A varied amount of water was then allowed 
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to spray out from the hose as it was winched back to the downstream position, pulling 

the camera behind it. This stream of water reflected the lights from the camera and 

allowed for greater illumination of the sewer line for videotaping. 

It was necessary to clean and videotape from both ends of the sewer line segment on 

segments of line exceeding 500 feet in length as the hoses and camera cable used by 

CCC were only 500 feet long. Segments from manhole #202A to manhole #203 and 

from manhole #203 to manhole #203A were greater than 500 feet in length and 

required cleaning and videotaping from both ends. In addition, because the hydro 
' 

truck's hose was not long enough to reach the camera from the downstream manhole, 

another means of moving the camera through the sewer line had to be employed. This 

was accomplished through the use of a self-propelled tractor mechanism (called a 

transporter) that carried the camera through the sewer lines on its flat bed. The 

transporter was used at both ends of these long sewer line sections to carry the camera 

a maximum of 500 feet into the line. As the segment from manhole #202A to manhole 

#203 was actually 1,430 feet in length, only approximately 1,000 feet of the line was able 

to be videotaped, leaving approximately 430 feet under the runway that was not video 

surveyed. 

Television inspection logs were kept by CCC that recorded the locations of sewer 

connections, broken pipe, roots, cracks, and other discernable features. Video tapes 

taken of the sewer lines supplied a visual and audio record of problem areas in the lines. 

WCC was provided with videotape copies of all CCIV inspections, copies of all 

television inspection logs, and engineering reports from CCC summarizing all findings. 

wee reviewed all videotapes, inspection logs, and engineering reports to identify 

exfiltration points needing further investigation. 

Upon completion of the video camera survey, the tapes and field notes were reviewed 

to determine locations for soil borings. Several criteria, including but not restricted to 

the presence of radial or linear cracks below the historic water flow line, evidence of 

replaced sections of pipe, the presence of holes or crumbling, and the protrusion of 

roots, were evaluated in locating soil borings. Forty-three locations were originally 

proposed: borings 9801 through 9843. However, one boring, 9811, was not drilled 
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because of its location on one of the taxiways for the main runway. The report from 

Cook Construction Company is contained in Appendix B-4. The video tapes are on file 

at the WCC Denver, Colorado office. 

The vitrified clay pipe in general appeared to be in fair condition. However, there were 

several joints that have separated, displaced or become misaligned, probably due to line 

settlement. This has allowed roots to grow into the sewer lines. At two locations, pieces 

of pipe were missing near the top of the sewer line. In addition, minor longitudinal and 

radial cracks observed at the joints could cause disintegration of the pipe in the future. 

The section of concrete pipe appeared to in satisfactory condition, however some joint 

deterioration has allowed roots to grow into the sewer line. 

9.2.3 Surface Soil Investigation 

Eight surface soil samples were collected from 0 to 0.5 feet BGS near soil borings 9801, 

9802, 9806, 9808, 9815, 9816, 9831, and 9836. These samples were collected using a 

stainless steel hand trowel with only geotechnical gradation analysis being performed. 

No surface soil analytical sampling was conducted due to the fact that the source of 

potential contamination is the sewer line itself, which is located between 5 and 17 feet 

BGS. 

9.2.4 Subsurface Soil/Vadose Zone Investigation 

Forty-two soil borings were drilled to depths ranging from 8 to 29 feet BGS. The depth 

of each boring was determined by drilling approximately 5 feet below the estimated 

depth of the sewer line at that particular location. The depth of the sewer line at each 

boring location was estimated using the known ground surface elevations at the manhole 

covers at either side of the boring location, the measured depth of the sewer line inlet 

at those manholes, and the ground surface elevation at the boring site. The sewer line 

gradiant was calculated between the two manholes, and the distance to the boring was 

used to estimate the depth of the sewer line. Four soil borings, 9801 through 9804, were 

drilled along North Torch Boulevard (Figure 9-1) to depths ranging from 16 to 22.5 feet 

BGS. Fourteen soil borings, 9805 through 9809 and 9821 through 9829, were drilled 

along South Torch Boulevard (Figure 9-2) to depths ranging from 9.7 to 29 feet BGS. 
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Twelve soil borings, 9810, 9812 through 9820, 9830, and 9831, were drilled along Taxiway 

B west of the main runway to depths ranging from 11 to 17.5 feet BGS; Thirteen soil 

borings, 9832 through 9843, were drilled east of the main runway (Figure 9-4) to depths 

ranging from 8 to 14 feet BGS. 

For each soil boring, sampling was continuous from the surface to the estimated depth 

of the sewer line using a 5-foot continuous split barrel inside the lead hollow-stem auger. 

Below the estimated depth of the sewer line, sampling was continuous using stainless 

steel split spoons for approximately 4 to 6 feet. In one boring, 9821, sampling was at 5-

foot intervals below approximately 20 feet BGS. Due to physical constraints, nine soil 

borings had to be sampled continuously using the 5-foot continuous split barrel only with, 

or without, poly butyrate liners. All soil borings were lithologically described. 

Subsurface samples for chemical analysis were collected below the estimated depth of 

the sewer at various depths depending on the OVA readings taken or visual observations 

made during sample collection. Samples were collected based on the presence of 

contamination detected with an OVA or from visual observations, or at approximately 

5 feet below the estimated depth of the sewer line if no contamination was suspected. 

Table 9-2 gives the sampling depths for all sampling conducted in each boring. A total 

of forty-four subsurface soil samples (one from each boring with 2 additional from boring 

9821) were collected. Thirty-four subsurface samples for geotechnical gradation analysis 

were collected at various depths in 34 borings. The subsurface analytical samples were 

collected with stainless steel split spoons, 5-foot continuous split barrels with poly 

butyrate liners (9802, 9817, 9818, 9819, 9820, 9830, and 9831) and 5-foot continuous split 

barrels without liners (9842 and 9843) and analyzed for TCL VOCs, TAL metals, and 

TPH. 

Three soil borings, 9803, 9808, and 9817, had to be redrilled and resampled due to 

problems with sample collection (i.e. poly butyrate liners were not used in borings 9803 

and 9817, while no sample was collected in boring 9808 because the sewer line was 

broken during drilling before reaching the target depth. The subsurface soil samples 

collected for chemical aanalysis replaced the original samples, so no additional 

subsurface soil analytical samples were collected. 
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This section provides a discussion of the soil, geology and hydrogeology at the Sanitary 

Sewer Line based on the detailed lithologic descriptions of split spoon samples and 

gradation analysis results from the 1991 wee investigation. 

9.3.1 Soil 

The soils underlying the Sanitary Sewer Line area consist of sandy loam and loamy sand 

of the Amarillo Soil Group. The soils consist primarily of very fine- to fine-grained, well 

sorted, silty, clayey, unconsolidated medium to dark red-brown to brown-orange to 

orange sands. The sands are comprised predominantly of subangular to angular quartz 

grains. The sands are generally dry to slightly moist at depth. Eleven gradation analyses 

were performed on samples collected within this unit from all four areas of the SWMU. 

The results indicate that the soil samples from North and South Torch Boulevard and 

east of the main runway were comprised of approximately 41 to 62 percent sand, 18 to 

29 percent silt, and 15 to 36 percent clay, while the samples from Taxiway B were 

comprised of approximately 32 to 37 percent sand, 30 to 39 percent silt, and 24 to 37 

percent clay. The thickness of the topsoil varies along the sewer line, ranging from 4 to 

8 feet thick along North Torch Boulevard, from 2 to 8 feet thick along South Torch 

Boulevard, from 0 to 5 feet thick along Taxiway B, and from 2 to 6 feet thick east of the 

mam runway. 

9.3.2 Geology 

The near surface (upper 29 feet) stratigraphy at the Sanitary Sewer Line consists of 

Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. Four geologic 

cross-sections, E-E', F-F', G-G', and H-H' (Figures 9-5 through 9-8), were constructed 

using information on the lithologic boring logs from the 1991 wee field investigation. 

Cross-section E-E', located along North Torch Boulevard, runs north-south, while cross­

section F-F', located along South Torch Boulevard, runs northwest-southeast. Both 

cross-sections G-G', located along Taxiway B, and H-H', located east of the main 

runway, run west-east. The locations of these cross-sections are shown on Figures 9-1 

through 9-4, respectively. Stratigraphic correlations of the various fluvial deposits 
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between borings is based primarily on the split spoon lithologic samples collected during 

drilling. 

The SWMU is underlain by Ogallala fluvial deposits consisting primarily of well to 

moderately sorted sand, with scattered thin to moderately thick (2 to 14 feet thick) layers 

of caliche. The total thickness of these Ogallala deposits beneath the SWMU is not 

presently known, but based on regional information, may be as thick as 390 feet. 

It would appear from the geologic cross-sections and the lithologic descriptions 

(Appendix B-1) that only one distinct sand, sand/ caliche unit is present beneath the 

SWMU to a depth of 29 feet. This unit appears to be fairly homogeneous lithologically 

throughout the investigation area. 

The fluvial deposits shown on geologic cross-section E-E' from 4285 to 4303 feet MSL, 

geologic cross-section F-F from 4271 to 4298 feet MSL, geologic cross-section G-G' from 

4272 to 4294 feet MSL, and geologic cross-section H-H' from 4269 to 4292 feet MSL 

consist of fine- to very fine-grained, well sorted, silty, calcareous, medium to pale orange 

and pale brown to medium red-brown sands. These sands are comprised predominantly 

of subangular to angular quartz grains with varying amounts of silt and calcium 

carbonate. Occasionally these sands are moderately to well cemented with calcium 

carbonate. Thin to moderately thick layers (ranging from a few inches to several feet 

in thickness) and small pockets or nodules of tan-orange to pale orange, silty, sandy, 

clayey caliche are scattered throughout this unit. These caliche layers appeared to 

thicken in the area of borings 9827 and 9828 along South Torch Boulevard (Figure 9-6) 

and in most of the borings all along Taxiway B (Figure 9-7). Chert nodules or silica 

replaced caliche was found in a few borings along Taxiway B, and North and South 

Torch Boulevard. Thirty-two gradation analyses were performed on samples collected 

within this unit, eight from the caliche and twenty-four from the sands. The results 

indicate that the caliche samples were comprised of approximately 36 to 51 percent 

calcium carbonate and/ or clay-sized material, 28 to 35 percent sand, and 19 to 29 

percent silt, while the sand samples were comprised of approximately 35 to 74 percent 

sand, 18 to 31 percent silt, and 11 to 38 percent calcium carbonate and/or clay-sized 

material. The thickness of this unit is unknown at present due to the fact that the unit 

was not fully penetrated, but is at least 22 feet thick at this SWMU. Approximately 2 
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to 8 feet of native topsoil exists above this unit. No groundwater was encountered 

during the drilling of these borings, however, at five soil boring locations (9819, 9820, 

9821, 9830, and 9833), the soils appeared to be moist to very moist at depths below the 

estimated sewer line depths. 

9.4 NATURE AND EXTENT OF CONTAMINATION 

Forty-two soil borings, 9801 through 9810 and 9812 through 9843, were drilled, and 

subsurface samples were collected approximately 5 feet from below the estimated depth 

of the sewer line (Figures 9-1, 9-2, 9-3, and 9-4). Evaluation of the chemical analyses 

(TCL VOCs, TAL metals, TPH) of the samples provides the basis for characterizing the 

nature and extent of contamination resulting from potential leakage of the sewer line. 

None of the target analyte list of volatile organic compounds except acetone, were 

detected above the CRQL in samples for SWMU No. 98. Acetone was detected in 

borings 9808 at 8 feet bgs (230 JLg/kg); 9817 at 8 feet bgs (33 JLg/kg); 9821 at 9, 17, and 

23 feet bgs (7800, 2200, and 200 JLg/kg, respectively); 9831 at 7 feet bgs (78 JLg/kg); and 

9837 at 11 feet bgs (94 JLg/kg). The concentration of detectable acetone is low except 

in boring 9821, which had acetone present between 9-23 feet bgs. In addition, two of the 

samples from boring 9821 (9 and 17 feet bgs) had raised reporting limits because of the 

sample dilution necessary due to the presence of acetone. Aside from the samples at 

boring 9821, the occurrence of acetone is considered to be due to laboratory 

contamination. The acetone found at boring 9821 may indicate past leakage from a 

crack in the sewer line at this location. 

Total petroleum hydrocarbons were encountered in only one boring, 9835, at a depth of 

10 feet at a concentration of 338 mg/kg. TPH was not detected above the reporting 

limit in any of the other borings. 

Boring 9803 indicated the presence of cadmium and lead at low concentrations of 1.3 

and 8.9 mg/kg, respectively, at a depth of 12 feet. Boring 9826 indicated the presence 

of cadmium at a concentration of 1.1 mg/kg at 15 feet bgs. Boring 9830 indicated the 

presence of cadmium and cyanide at concentrations of 1.3 and 2.6 mg/kg, respectively, 

at a depth of 6 feet. The above discussed metal concentrations are not of concern at this 

22792/89MC114W /R9.9 10-09-92/R.Pf /9 9-10 
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SWMU since they are only slightly above site background and are near or below levels 

found in soils of this region (Table 7-2). Except for the above discussed borings, no 

other metals were detected exceeding background levels in any of the other soil borings . 

In summary, acetone was the only volatile organic detected above the CRQL at this 
SWMU. In all borings except 9821, the presence of acetone is considered to be due to 

laboratory contamination. Acetone may be present in the soils at boring 9821, which 

may indicate past leakage of the sewer at this point. The results of the risk assessment 
will be critical in establishing whether additional investigation is warranted in the vicinity 

of boring 9821. TPH above 100 mg/kg was discovered in only one boring, 9835. At two 

borings, 9803 and 9826, cadmium and lead were detected at concentrations slightly above 

site background; however, they are not metals of concern at this SWMU. 
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-- Woodwarci.Ciyde - Consultants -
- TABLE 9-1 

- SUMMARY OF VIDEO CAMERA SURVEY OF SANITARY SEWER LINES 

- SWMU NO. 98, CANNON AFB, NEW MEXICO 

- Footage Date(s) Method - Sewer Line Location Sewer Line Segment Taped Surveyed of Survey 

North Torch Blvd. MH #192 to MH #195 539 10-16-91 CCTV - North Torch Blvd. MH #195 to MH #196 263 10-17-91 CCTV - North Torch Blvd. MH #196 to MH #197 401 10-17-91 CCTV 

- North Torch Blvd. MH #197 to MH #198 397 10-17-91 CCTV 

North Torch Blvd. MH #198 to MH #198A 147 10-18-91 CCTV ,-
North Torch Blvd. MH #198A to MH #199 142.8 10-18-91 CCTV - South Torch Blvd. MH #113A to MH #113 61.8 10-19-91 CCTV 

- South Torch Blvd. MH #113A to MH #118 331 10-19-91 CCTV 

South Torch Blvd. MH #118 to MH #121 243 10-19-91 CCTV 
, .. 

South Torch Blvd. MH #121 to MH #122 178 10-19-91 CCTV - South Torch Blvd. MH #122 to MH #138 204 10-22-91 CCTV 

South Torch Blvd. MH #138 to MH #139 266 10-22-91 CCTV - South Torch Blvd. MH #139 to MH #148 372 10-22-91 CCTV - South Torch Blvd. MH #148 to MH #156 410 10-22-91 CCTV 

~-
South Torch Blvd. MH #156 to MH #159 383.8 10-24-91 CCTV 

South Torch Blvd. MH #159 to MH #199 332 10-24-91 CCTV - West of Taxiway A MH #199 to MH #200 215.4 10-18-91 CCTV - West of Taxiway A MH #200 to MH #200A 86 10-18-91 CCTV - West of Taxiway A to MH #200A to MH #201 292 10-20-91 CCTV 
red-line security area - Red-line security area to MH #201 to MH #202 596 10-20-91 CCTV ,- Taxiway A 

Taxiway A to west of MH #202 to MH #202A 396 10-20-91 CCTV - Runway - West of Runway to east MH #202A to MH #203 994.4 10-27-91 CCTV 
of (under) Runway (actual with ,- distance of tractor 

- 1430 feet) 

East of Runway to MH #203 to MH #203A 715 10-27-91 CCTV - Lagoons with 
tractor - East of Runway to MH #203A to MH #204 503 10-25-91 CCTV - Lagoons 

East of Runway to MH #204 to MH #205 457 10-26-91 CCTV - Lagoons 

MH =Manhole CCTV = Closed Circuit Television inspection -- 22792/89MC114W/R9T.9-1 09-18-92(9:05pm)/RPT/22 Sheet 1 of 1 -
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TABLE9-2 

SUMMARY OF SURFACE SOIL SAMPLING, BOREHOLE DRILLING, AND BOREHOLE SAMPLING CONDUCTED BY IJIICC AT SANITARY SEWER LINE, 
SWMU NO. 98 , CANNON AFB, NEW MEXICO 

BORING I DRILLING/ I DRILL I BOREHOLE I DRILLING/ 
NUMBER SAMPLING RIG DIAMETER SAMPLING 

METHOD USED (In) DEPTH 

BOREHOLE 

SAMPLING 

FREQUENCY 

9801 

9802 

HT 
HSA 

HT 
HSA 

~::ri~v } I. ~!t · 
9804 

9805 

9808 

9807 

9808 

9809 

9810 

9812 

98t3 

HSA 

HSA 

HT 

HSA 

HSA 

HSA 

HSA 

HSA 

HSA 

NA I NA 
B-6tA 6.5 

NA INA 
B-6tA 6.5 

B-8tA I 6.25 

B-6tA I 6.25 

NA INA 
B-6tA 6.5 

B-61A I 6.5 

B-6tA I 6.5 
.N'K< 
11..:6i.A 

B-6tA I 6.5 

B-6tA I 6.5 

B-6tA I 6.5 

B-61A I 6.5 

INTERVALS 
(Ft-BGS) 

0 to0.5 
0 to 22.5 

0 to0.5 

Oto22 

NA 
Continuous 

NA 
Continuous 

0 to 15 I Continuous 

• ~~\~ > •••• ~ntlnu~tis 
0 to 5 
6to tO 
tOto t2 
t2tot6 

0 to t3 

0 to0.6 

Oto8 
8 to tO 

tOto t3 

t3to t8 

0 to 13 

NS 
Continuous 

NS 
Continuous 

Continuous 

NA 
NS 
Continuous 

NS 
Continuous 

Continuous 

o to tO Continuous 

ot&o:s "'" iddl·.· ·• Ns· 
.•$ '~ ~--~········· ·• &~illl~.;~••·····• 

0 to 16 

Oto3 

3to t7 

0 to t6 

0 to 10 

Continuous 

NS 
Continuous 

Continuous 

5' Intervals 

22792N89MCtt4W/R9T9-2.W< t Ot-Oct-92/RPT/tt 

DATE(S) 

DRILLED/ 

SAMPLED 

tt-t8-9t 
tt-t8-9t 

tt-t9-9t 

tt-t9-9t 

tt-23-9t 
tt-23-9t 
tt-23-9t 

tt-23-9t 

tt-t3-9t 

tt-t2-9t 

tt-t2-9t 
tt-t2-9t 

tt-t2-9t 

tt-t2-9t 

tt-t3-9t 

11-t3-9t 

11-25-9t 

tt-25-9t 

11-09-9t 

11-t0-9t 

NUMBEROFI NUMBEROFI NUMBEROFI NUMBEROFI GROUND I TOTAL 
ANALYTICAL ANALYTICAL SPT SOIL GRADATION ELEVATION DEPTH 

SOIL QAJQC SAMPLES ANALYSIS (Ft-MSL) OF 
SAMPLES I SAMPLES I COLLECTED! SAMPLES 

COLLECTED! COLLECTED 

0 

0 

NS 
0 

NS 

0 
NS 

0 
NS 

NS 

0 

0 

0 

0 

NS 
0 

NS 

0 

2 

0 

NS 
0 

NS 

0 

0 

0 

NS 

0 

0 

NA 
3 

NA 

0 

NS 
0 

NS 

2 

3 

NA 

NS 

0 
NS 

3 

2 

3 

NS 

2 

3 

0 

COLLECTED 

t 

0 

0 

NS 
t 

NS 
0 

NS 

0 

NS 
0 

NS 

0 

4308.12 

4307.26 

430t.93 

4298.52 

4299.04 

4299.29 

4300.40 

4297.55 

4292.03 

4290.4t 

BOREHOLE 
(Ft-BGS) 

22.6 

22 

t6 

t3 

t8 

t3 

t6 

t7 

t6 

t5 

j I 

DATE 
BOREHOLE 

GROUTED 

tt-t9-9t 

tt-t9-9t 

tt-08-9t 

b4~~1ij) 

tt-23-9t 

tt-13-9t 

tt-13-91 

tt-t3-9t 

11-t3-9t 

11-25-9t 

11-t4-9t 

11-t4-9t 

I ' I I 
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BORING DRILLING/ 

NUMBER SAMPLING 

METHOD 

9813 HSA 

9814 HSA 

9815 HT 
HSA 

9816 HT 
HSA 

9817 
.. ~.~~ ....... 

{9817)* < 
> > 

9818 HSA 

9819 HSA 

9820 HSA 

9821 HSA 

9822 HSA 

9823 HSA 

9824 HSA 

I J & j I j l j I i t • & i I I I j I j • 

TABLE 9-2 

SUMMARY OF SURFACE SOIL SAMPLING, BOREHOLE DRILLING, AND BOREHOLE SAMPLING CONDUCTED BY WCC AT SANITARY SEWER LINE, 
SWMU NO. 98 , CANNON AFB, NEW MEXICO 

DRILL BOREHOLE DRILLING/ BOREHOLE DATE(S) NUMBER OF NUMBER OF NUMBER OF NUMBER OF GROUND 

RIG DIAMETER SAMPLING SAMPLING DRILLED/ ANALYTICAL ANALYTICAL SPTSOIL GRADATION ELEVATION 
USED (In) DEPTH FREQUENCY SAMPLED SOIL QA/QC SAMPLES ANALYSIS (Ft-MSL) 

INTERVALS SAMPLES SAMPLES COLLECTED SAMPLES 
(Ft-BGS) COLLECTED COLLECTED COLLECTED 

B-81A 8.6 10 to 16 Continuous 11-10-91 1 1 4 1 

B-61A 8.6 Oto4 Continuous 11-10-91 0 0 0 0 4289.n 
4to 10.6 NS 11-10-91 NS NS NS NS 

10.6to 11.6 Continuous 11-10-91 0 0 1 0 
11.5to 13.5 NS 11-10-91 NS NS NS NS 
13.6 to 16.5 Continuous 11-10-91 1 0 1 1 

NA NA 0 to0.5 NA 11-28-91 0 0 NA 1 4288.35 
B-61A 8.5 Oto 10 Continuous 11-10-91 1 1 3 0 

NA NA Oto0.5 NA 11-26-91 0 0 NA 1 4288.20 
B-61A 6.5 Oto 11 Continuous 11-10-91 1 0 3 0 

B-61A 8.6 Oto 14 Continuous 11-11-91 

> ~~ \····· 
···············•·+················ 

0 

·················~~················ 
8411K 

1····~·5························ 
Ot<il NS·•••••••• .1 1~21::,91 > / .• 

~··············••;s ....•........... 
4~i18~M > 

~::;::::::::::::::> ;,~1~ Cj,~tlriu~J. > ·.· .•• 1 i~i;&i··· ·•·•·····•·•· < 
·············)········\ B-81A 6.5 0 to3.6 Continuous 11-21-91 0 0 0 0 4289.54 

3.5to6 NS 11-21-91 NS NS NS NS 

5to9 Continuous 11-21-91 0 0 0 0 

9to 11.5 NS 11-21-91 NS NS NS NS 

11.6to 14.5 Continuous 11-21-91 1 1 0 1 

B-61A 6.6 01017.5 Continuous 11-22-91 1 0 0 1 4289.73 

B-61A 6.6 01011 Continuous 11-22-91 1 1 0 1 4289.67 

B-81A 8.5 0 to5 NS 11-20-91 NS NS NS NS 4300.63 
5to 19 Continuous 11-20-911011-21-91 2 2 5 1 

19to29 5' ln1ervals 11-21-91 1 0 3 0 

B-618 7.6 0 to 18 Continuous 11-22-91 1 0 3 1 4300.80 

B-618 7.5 0 to 18 Continuous 11-21-91 1 1 3 1 4301.43 

B-81B 7.5 0 to 18 Continuous 11-22-91 1 1 3 1 4302.80 

22792A/89MC114W/R9T9-2.W<1 01-0ct-92/RPT/11 
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I 
TOTAL DATE 

DEPTH BOREHOLE 

OF GROUTED i 

BOREHOLE I 

(Ft-BGS) 

16.6 11-14-91 

10 11-14-91 

11 11-14-91 

11-14-91 

I 14 r • n,.;~,:~J'i> 

14.5 11-22-91 

17.6 11-22-91 

11 11-22-91 
' 

29 11-21-91 I 

18 11-22-91 

I 

18 I ,_,,_., I 
18 11-22-91 
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BORING DRILLING/ 
NUMBER SAMPLING 

METHOD 

9826 HSA 

9826 HSA 

9827 HSA 

9828- HSA 

9829 HSA 

9830 HSA 

9831 HT 
HSA 

9832 HSA 

9833 HSA 

9834 HSA 

9836 HSA 

9836 HT 

HSA 

9837 HSA 

9838 HSA 

9839 HSA 

9840 HSA 

I j I j I j I j I j J l I l j i j i J I 

TABLE9-2 

SUMMARY OF SURFACE SOIL SAMPLING, BOREHOLE DRILLING, AND BOREHOLE SAMPLING CONDUCTED BY WCC AT SANITARY SEWER LINE, 
S'M.lU NO. 98 , CANNON AFB, NEW MEXICO 

DRILL BOREHOLE DRILLING/ BOREHOLE DATE(S) NUMBER OF NUMBER OF NUMBER OF NUMBER OF GROUND 

RIG DIAMETER SAMPLING SAMPLING DRILLED/ ANALYTICAL ANALYTICAL SPTSOIL GRADATION ELEVATION 

USED (In) DEPTH FREQUENCY SAMPLED SOIL QA/QC SAMPLES ANALYSIS (Ft-MSL) 

INTERVALS SAMPLES SAMPLES COLLECTED SAMPLES 

(Ft-BGS) COLLECTED COLLECTED COLLECTED 

B-61B 7.6 0 to 16 Continuous 11-22-91 1 1 3 1 4302.61 

B-61A 6.6 0 to3 NS 11-26-91 NS NS NS NS 4302.69 

3to 17 Continuous 11-26-91 1 1 2 1 

B-61A 6.6 0 to 1.6 NS 11-21-91 NS NS NS NS 4302.87 
1.6to 19 Continuous 11-21-91 1 1 4 1 

B-61A 6.6 0 to 18 Continuous 11-20-91 1 0 2 1 4302.79 

B-61A 6.6 0 to 18 Continuous 11-19-91 1 0 2 1 4302.26 

B-61A 6.6 0 to 11 Continuous 11-22-91 1 0 0 1 4290.71 

NA NA Oto0.6 NA 11-22-91 0 0 0 1 4289.79 

B-61A 6.6 Oto4 Continuous 11-22-91 0 0 0 0 

4to 6 NS 11-22-91 NS NS NS NS 

6to 12 Continuous 11-22-91 1 0 0 0 

B-61B 7.6 0 to 14 Continuous 11-21-91 1 2 3 1 4287.34 

B-61B 7.6 0 to 12 Continuous 11-20-91 1 1 2 1 4284.92 

B-61B 7.6 Oto 12 Continuous 11-20-91 1 0 2 1 4283.97 

B-61B 7.6 0 to 12 Continuous 11-20-91 1 0 2 1 4283.95 

NA NA 0 to0.6 NA 11-20-91 0 0 0 1 4283.37 

B-61B 7.6 0 to 12 Continuous 11-20-91 1 0 2 0 

B-61B 7.6 Oto 13 Continuous 11-20-91 1 1 2 1 4282.47 

B-61B 7.6 0 to 11 Continuous 11-26-91 1 1 2 1 4284.63 

B-61B 7.6 0 to 11 Continuous 11-26-91 1 0 2 1 4284.08 

B-61B 7.6 o to 11 Continuous 11-19-91 1 1 2 1 4281.03 

-

22792A/89MC114W/R9T9-2.'M< 1 01-0c1-92/RPT/11 
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TOTAL DATE 

DEPTH BOREHOLE 

OF GROUTED 

BOREHOLE 

(Ft-BGS) 

16 11-22-91 

17 11-26-91 

19 11-20-91 

18 11-20-91 

18 11-20-91 

11 11-23-91 

12 11-23-91 

14 11-21-91 

12 11-21-91 

12 11-21-91 

12 11-21-91 

12 11-21-91 

13 11-21-91 

11 11-26-91 

11 11-26-91 

11 11-21-91 
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TABLE 9-2 

SUMMARY OF SURFACE SOIL SAMPLING, BOREHOLE DRILLING, AND BOREHOLE SAMPLING CONDUCTED BY WCC AT SANITARY SEWER LINE, 

SWMU NO. 98, CANNON AFB, NEW MEXICO 

DRILL BOREHOLE DRILLING/ BOREHOLE DATE(S) NUMBER OF NUMBER OF NUMBER OF NUMBER OF GROUND 

j l • • i 

TOTAL DATE 

NUMBER SAMPLING RIG DIAMETER SAMPLING SAMPLING DRILLED/ ANALYTICAL ANALYTICAL SPTSOIL GRADATION ELEVATION DEPTH BOREHOLE 

METHOD USED (In) DEPTH FREQUENCY 

INTERVALS 

(Ft-BGS) 

9841 HSA B-61B 7.6 0 to 8 Continuous 

9842 HSA B-61B 7.6 0 toe Continuous 

9843 HSA B-61B 7.6 0 to 9 Continuous 

In Inches B-53 

Ft-BGS Feet Below Ground Surface B-61A 

Ft-MSL Feet Mean Sea Level B-61B 

SPT Standard Penetration Teet F-10 

HSA Hollow Stem Auger CME-76 

HT Hand Trowel, Surface Sample OD 

NA Not Applicable, Surface Sample 10 

NS Not Sampled 

SAMPLED SOIL QAJQC SAMPLES ANALYSIS 

SAMPLES SAMPLES COLLECTED SAMPLES 

COLLECTED COLLECTED COLLECTED 

11-19-91 1 0 2 1 

11-19-91 1 0 0 1 

11-19-91 1 t 0 1 

Mobile B-63 Auger Drill Rig with 6" OD /3.76" ID Augers and 6.6" Bullet Bit 

Mobile B-61 Auger Drill Rig with 6" OD /3.76" ID Augers and 6.6" or 6.26" Bullet Bit 

Mobile B-61 Auger Drill Rig with 7.25" OD /4.25" ID Augers and 7.5" Bullet Bit 

Falling F-10 Auger Drill Rig with 8.25" OD /4.25" ID Augers and 8.6" Bullet Bit 

(Ft-MSL) 

4281.28 

4281.36 

4281.26 

Central Mine Equipment CME-76 Auger Drill Rig with 7.76" OD /4.25" ID Augers and e.o• Bullet Bit 

Outer Diameter 

Inner Diameter 

OF GROUTED 

BOREHOLE 

(Ft-BGS) 

8 t1-21-91 

8 11-21-91 

9 11-2t-91 

( )" The borings that are shaded and In parentheses correspond to a red rill of the previous boring due to sample collection difficulties. These borings were drilled approximately 1 to 6 away from the 

original boring. 

22792N89MC114W/R9T9-2.'M< 1 01-0ct-92/RPT/11 Sheet 4 of 4 
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TABLE9-3 
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SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND QAJQC SAMPLES COLLECTED BY WCC AT SANITARY SEWER LINE, 

SV\IMU NO. 98 , CANNON AFB, NEW MEXICO 

BORING DEPTH SAMPLE QAJQC SAMPLE DATE TIME OVA ON 
NUMBER INTERVAL 

SAMPLE 

IDENTIFICATION 

NUMBER 
TYPE SAMPLES MATRIX SAMPLED SAMPLED SAMPLE 

9801 

9802 

9803 

9804 

9805 

9806 

9807 

9808 

(Ft-BGS) 

Oto0.5 

Oto4 

4to9 

9to 14 

141018.5 

18.5to 18.5 

18.5to20.5 

20.5to22.5 

Oto0.5 

Oto4 

4to9 

9to 10 

12to 17 

17to22 

1 to5 

5to 10 

10 to 15 

CAN098-9801-4000 

CAN098-9801-4000 
CAN098-9801-4004 

CAN098-9801-4009 

CAN098-9801-4014 

CAN098-9801-4016 

CAN098-9801-4018 

CAN098-9801-0020 

CAN098-9802-4000 

CAN098-9802-4000 

CAN098-9802-4004 

CAN098-9802-4009 

CAN098-9802-4012 

CAN098-9802-0017 

GA 

l 
L 

l 
l 

SPT 

SPT 

NSPT MS/MSD 

GA 

L 
L 
L 
L 

NL 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

Soil 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

11-18-91 

11-18-91 

11-18-91 

11-18-91 

11-18-91 

11-18-91 

11-18-91 

11-18-91 

11-19-91 

11-19-91 

11-19-91 

11-19-91 

11-19-91 

11-19-91 

1605 

1055 

1110 

1130 

1145 

1210 

1240 

1305 

1115 

1115 

0740 

0750 

0815 

0850 

CAN098-9803-4001 L Soil 11-08-91 1315 

CAN098-9803-4005 L Soil 11-08-91 1330 

CAN098-9803-4010 L Soil 11-08-91 1355 

·< t,•oi,{i~i> 1 <::AN<l98"980~1o : 'sP'r!GA :•: Si:iif>: • ''i1::::t,3:::.9i ,: . •0935 
c/\NO&S~:Ai0•2 ••·• AiSh ~g.n P2#¥i ~oy 

5106 

61010 

121014 

14to 16 

2to7 

7to9 

91011 

111013 

0100.5 

81010 

131015 

151017 

171018 

0 to4 

4108 

8109.5 

11 to 13 

0 to4 

4108 

::CAN09848o3-;13020::::':iit:::-. : SOii · •Tr;;:~f :.0940••'' 
bANo98~3-1#~ ••• A <1·: :•:•:••s>a :c·J:::'Wili8i' :•• 11;~~~/· ::,:,::::·,2Qs·:···:·.:·: 

CAN098-9804-4005 

CAN098-9804-4006 

CAN098-9804-4012 

CAN098-9804-0014 

CAN098-9805-4002 

CAN098-9805-4007 

CAN098-9805-4009 

CAN098-9805-0011 

CAN098-9805-1362 

CAN098-9805-1352 

CAN098-9806-4000 

CAN098-9806-4008 

CAN098-9806-4013 

CAN098-9806-4015 

CAN098-9806-0017 

CAN098-9807-4000 

CAN098-9807-4004 

CAN098-9807-4008 

CAN098-9807-0011 

CAN098-9807-4011 

CAN09848o8-4000 

CAN098-9808-4004 

l 
UGA 

SPT 
NSPT 

L 
SPT/GA 

SPT 

NSPT 

A 
A 

GA 

l 
SPT 

SPT 

NSPT 

l 
l 

SPT 

NSPT 

GA 

l 
l 

FD 

AB 

Soil 
Soil 
Soil 
Soil 

Soil 
Soil 
Soil 

Soil 

Soil 
Water 

Soil 
Soil 
Soil 
Soil 
Soil 

Soil 
Soil 
Soil 
Soil 
Soil 

Soil 

Soil 

11-23-91 

11-23-91 

11-23-91 

11-23-91 

11-13-91 

11-13-91 

11-13-91 
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0815 
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BORING 

TABLE9-3 

Woodward .Clyde 
Consultants 

SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND QA/QC SAMPLES COLLECTED BY WCC AT SANITARY SEWER LINE, 

SWMU NO. 98 , CANNON AFB, NEW MEXICO 

DEPTH SAMPLE QAJQC SAMPLE DATE TIME OVA ON 

NUMBER INTERVAL 
SAMPLE 

IDENTIFICATION 

NUMBER 

TYPE MATRIX SAMPLED SAMPLED SAMPLE 

(ppm) 

ANALYTICAL 

PARAMETERS 

9809 

98t0 

98t2 

98t3 

98t4 

98t5 

98t6 

98t7 

9818 

(Ft-BGS) 

tOto t2 

t2to t4 
t4to t6 

3to8 

8to t3 

t3tot5 

t5to 17 

0 to 5 

5to9.5 

tOto t2 

t2to t3 

t3to t5 

Oto2 

5to6 

tOto tt.7 

t2to t2.5 

t2.5to t3 

t3to tS 

0104 

tO.Sio 11.5 

t3.5 to t5.5 

Oto0.5 

0 toS 

5to7 

7to9 

9to tO 

0 toO.S 

0 toS 

5to7 

7to9 

9to 11 

Oto4 

4to9 

9to t4 

Oto3.5 

5to9 

11.51014.5 

CAN098-9809-4010 SPT/GA 

CAN098-9809-4012 

CAN098-9809-0014 

CAN098-9810-4003 

CAN098-981 0-4008 

CAN098-9810-4013 

CAN098-981 0-0015 

CAN098-8810-4016 

CAN098-98t2-4000 

CAN098-9812-4005 

CAN098-98t2-4010 

CAN098-9812-4012 

CAN098-9812-0013 

CAN098-9812-4013 

CAN098-98t2-137t 

CAN098-9813-4000 

CAN098-9813-4006 

CAN098-9813-4010 

CAN098-9813-4012 

CAN098-9813-4012 

CAN098-9813-0013 

CAN098-98t3-40t3 

CAN098-9813-t361 

CAN098-9814-4000 

CAN098-98t4-4010 

CAN098-9814-0013 

CAN098-9814-4013 

CAN098-98t5-4000 

CAN098-98t5-4000 

CAN098-9815-0005 

CAN098-9816-1361 

CAN098-9815-4007 

CAN098-9815-4009 

CAN098-98t6-4000 

CAN098-9816-4000 

CAN098-9816-0005 

CAN098-9816-4007 

CAN098-98t6-4009 

CAN098-9817-4000 

CAN098-9817-4004 

CAN098-9817 -4009 

CAN098-98t8-4000 

CAN098-9818-4005 

CAN098-9818-00t1 

CAN098-9818-t301 

CAN098-9818-40t1 

SPT 
A/SPT 

L 
L 

SPT 
A/SPT 

GA 

L 
L 

SPT 

SPT 

A/SPT 

GA 
A 

L 
L 

SPT 

SPT 

SPT 
A/SPT 

GA 

A 

L 
SPT 

A/SPT 

GA 

GA 

L 
A/SPT 

A 

SPT 

SPT 

GA 

L 

A/SPT 

SPT 

SPT 

L 

L 
L 

L 

L 
AIL 
A 

GA 
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Water 
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Soil 

Soil 

Soil 
Soil 

Soil 
Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

11-13-91 

11-13-91 

11-13-91 

11-26-9t 

11-26-9t 

11-26-9t 

11-26-9t 

11-26-9t 

11-09-9t 

11-09-9t 

11-09-91 

11-09-9t 

11-09-9t 

11-09-9t 

tt-09-9t 

11-10-91 

11-10-91 

11-t0-9t 

11-10-9t 

11-t0-9t 

11-t0-9t 

tt-10-9t 

11-10-91 

11-10-9t 

11-10-9t 

11-10-9t 

11-t0-9t 

11-26-9t 

11-10-91 

11-10-91 

11-10-91 

11-10-91 

11-t0-91 

11-26-9t 

11-10-9t 

11-t0-91 

11-10-9t 

11-10-91 

11-11-9t 

11-11-91 

11-11-9t 

11-21-91 

11-21-9t 

11-2t-9t 

11-2t-91 

11-21-91 

t410 

t415 

t426 

1625 

1530 

t536 

1545 

1545 

t320 

1340 

1510 

1536 

1550 

1550 
t630 

0820 

0845 

0850 

0925 

0940 
1005 

1005 

1105 

1145 

1215 

1255 

1255 

t236 

t425 

1440 

t440 
t455 

15t5 

1230 

t550 

1600 

16t5 

1630 

0910 

0930 

1025 

1530 

16t5 

t650 

t650 

1650 

0 

0 

0 

0 

0 
0 

0 

0 

0 
0 

0 

24 

0 

0 

0 

0 

0 

110 

ItO 

0 

0 

64 

0 

0 

0 

0 

0 

0 

0 

0 

0 

VOC,M,TPH 

VOC,M,TPH 

VOC,M,TPH 

VOC,M,TPH 

VOC,M,TPH 

voc 

VOC,M,TPH 

VOC,M,TPH 

VOC,M,TPH 

VOC,M,TPH 

VOC,M,TPH 
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BORING 

NUMBER 

9819 

9820 

9821 

9822 

9823 

9824 

9825 

9826 

TABLE9-3 

Woodward .Clyde 
Consultants 

SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND QA/QC SAMPLES COLLECTED BY WCC AT SANITARY SEWER LINE, 

SWMU NO. 98, CANNON AFB, NEW MEXICO 

DEPTH SAMPLE SAMPLE QA/QC SAMPLE DATE TIME OVA ON ANALYTICAL 
INTERVAL IDENTIFICATION TYPE SAMPLES MATRIX SAMPLED SAMPLED SAMPLE PARAMETERS 
(Ft-BGS) NUMBER (ppm) 

Oto4 CAN098-9819-4000 l Soil 11-22-91 0956 0 
4to9 CAN098-9819-4004 l Soil 11-22-91 1015 0 
91012 CAN098-9819-4009 l Soli 11-22-91 1030 0 
121014 CAN098-9819-0012 All Soil 11-22-91 1055 6 VOC,M,TPH 

CAN098-9819-4012 GA Soli 11-22-91 1055 6 
141017.5 CAN098-9819-4014 l Soli 11-22-91 1125 0 

Oto3.5 CAN098-9820-4000 l Soil 11-22-91 1205 
4to6 CAN098-9820-4004 l Soil 11-22-91 1330 
6!011 CAN098-98~ All Soli 11-22-91 1345 0 VOC,M,TPH 

CAN098-9820-1363 A FD Soil 11-22-91 1345 0 VOC,M,TPH 
CAN098-9820-4006 GA Soil 11-22-91 1345 0 

5to9 CAN098-9821-4005 UGA Soil 11-20-91 1555 0 
9to11 CAN098-9821-0009 AISPT MS/MSD Soil 11-20-91 1605 68 VOC,M,TPH 
11 to13 CAN098-9821-4011 SPT Soil 11-20-91 1615 54 
131015 CAN098-9821-4013 SPT Soil 11-20-91 1645 20 
151017 CAN098-9821-4015 SPT Soil 11-20-91 1700 20 

CAN098-9821-1372 A RB Water 11-21-91 0715 VOC,M,TPH 
171019 CAN098-9821-0017 A/SPT Soil 11-21-91 0815 12 VOC,M,TPH 
221022.5 CAN098-9821-4022 SPT Soi.l 11-21-91 0850 
231024 CAN098-9821-0023 AISPT Soil 11-21-91 0920 8 VOC,M,TPH 
281029 CAN098-9821-4028 SPT Soil 11-21-91 1000 0 

0 to5 CAN098-9822-4000 l Soil 11-22-91 1125 0 
3to4 CAN098-9822-4003 GA Soil 11-22-91 1125 0 
Sto 10 CAN098-9822-4005 l Soil 11-22-91 1200 0 
10 to 12 CAN098-9822-401 0 SPT Soil 11-22-91 1210 0 
121014 CAN098-9822-4012 SPT Soil 11-22-91 1220 0 
141016 CAN098-9822-0014 AISPT Soil 11-22-91 1240 0 VOC,M,TPH 

0 toS CAN098-9823-4000 l Soil 11-21-91 1505 
5to 10 CAN098-9823-4005 l Soil 11-21-91 1510 0 
10 to 12 CAN098-9823-4010 SPT Soil 11-21-91 1515 0 
121014 CAN098-9823-4012 SPT/GA Soil 11-21-91 1520 0 
141016 CAN098-9823-0014 AISPT MS/MSD Soil 11-21-91 1530 0.2 VOC,M,TPH 

o to5 CAN098-9824-4000 l Soil 11-22-91 0755 0 
Sto 10 CAN098-9824-4005 l Soil 11-22-91 0805 0 
7to8 CAN098-9824-4007 GA Soil 11-22-91 0805 0 
tOto 12 CAN098-9824-4010 SPT Soil 11-22-91 0810 0 
121014 CAN098-9824-4012 SPT Soil 11-22-91 0820 0 
14 to 16 CAN098-9824-0014 A/SPT Soil 11-22-91 0835 0 VOC,M,TPH 

CAN098-9824-1354 A AB Water 11-22-91 0850 voc 

0 to 5 CAN098-9825-4000 l Soil 11-22-91 0935 0 
5to 10 CAN098-9825-4005 l Soil 11-22-91 0940 0 
10 to 12 CAN098-9825-4010 SPT/GA Soil 11-22-91 0945 0 
121014 CAN098-9825-4012 SPT Soil 11-22-91 0950 0 
141016 CAN098-9825-0014 AISPT Soil 11-22-91 1000 0.2 VOC,M,TPH 

CAN098-9825-1304 A MRD Soil 11-22-91 1000 0.2 VOC,M,TPH 

3to8 CAN098-9826-4003 l Soil 11-26-91 0815 0 
81013 CAN098-9826-4008 l Soil 11-26-91 0835 0 
131015 CAN098-9826-4013 SPT Soli 11-26-91 0845 0 
151017 CAN098-9826-0015 AISPT Soil 11-26-91 0855 0 VOC,M,TPH 

CAN098-9826-4015 GA Soil 11-26-91 0855 0 
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BORING 

NUMBER 

9826 

9827 

9828 

9829 

9830 

9831 

9832 

9833 

9834 

9835 

TABLE&-3 

Woodward-Clyde 
Consultants 

SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND QA/QC SAMPLES COUECTED BY WCC AT SANITARY SEWER LINE, 

SWMU NO. 98, CANNON AFB, NEW MEXICO 

DEPTH SAMPLE SAMPLE QA/QC SAMPLE DATE TIME OVA ON ANALYTICAL 

INTERVAL IDENTIFICATION TYPE SAMPLES MATRIX SAMPLED SAMPLED SAMPLE PARAMETERS 

(Ft-BGS) NUMBER (ppm) 

t5to t7 CAN098-98~1374 A RB Water 11-~91 1045 VOC,M,TPH 

1.5to8.5 CAN098-9827-4001 l Soil 11-19-91 1335 

8.5to 11.5 CAN098-9827-4008 l Soil 11-19-91 1405 0 

11.5 to 13 CAN098-9827-4011 SPT Soil 11-19-91 1415 0 

13 to 15 CAN098-9827-4013 SPT Soil 11-19-91 1425 0 

15to 17 CAN098-9827-4015 SPT/GA Soil 11-19-91 1445 0 

17to 19 CAN098-9827-0017 A/SPT Soil 11-19-91 1500 0 VOC,M,TPH 

CAN098-9827-1383 A FD Soil 11-19-91 1510 0 VOC,M,TPH 

0.8 to4.2 CAN098-9828-4000 l Soil 11-20-91 0855 

4.2to9 CAN098-9828-4004 l Soil 11-20-91 0910 0 

9to 14 CAN098-9828-4009 l Soil 11-20-91 0915 0 

14to 16 CAN098-9828-0014 AISPT Soil 11-20-91 0920 2 VOC,M,TPH 

16to 18 CAN098-9828-4016 SPT/GA Soil 11-20-91 0945 

0.8104.2 CAN098-9829-4000 l Soil 11-19-91 1635 0 

4.2to9.2 CAN098-9829-4004 l Soil 11-19-91 1645 0 

9.2 to 14 CAN098-9829-4009 l Soil 11-19-91 1655 0 

14to 16 CAN098-9829-4014 SPT/GA Soil 11-19-91 1710 0 

16to 18 CAN098-9829-0016 A/SPT Soil 11-19-91 1720 0 VOC,M,TPH 

Oto3.5 CAN098-9830-4000 l Soil 11-22-91 1455 

3.5to8 CAN098-9830-4003 l Soil 11-22-91 1510 0 

8to11 CAN098-9830-0008 All Soil 11-22-91 1545 0 VOC,M,TPH 

CAN098-9830-4006 GA Soil 11-22-91 1545 0 

0 to0.5 CAN098-9831-4000 GA Soil 11-22-91 1815 

Oto4 CAN098-9831-4000 l Soil 11-22-91 1615 

5to7 CAN098-9831-4005 l Soil 11-22-91 1715 0 

7to12 CAN098-9831~007 All Soil 11-22-91 1730 0 VOC,M,TPH 

0 to4 CAN098-9832-4000 l Soil 11-21-91 0730 0 

4to8 CAN098-9832-4004 l Soil 11-21-91 0740 0 

8 to 10 CAN098-9832-4008 SPT Soil 11-21-91 0745 0 

10 to 12 CAN098-9832-4012 SPT Soil 11-21-91 0750 0 

12to 14 CAN098-9832~012 A/SPT Soil 11-21-91 0800 0.2 VOC,M,TPH 

CAN098-9832-4012 GA Soil 11-21-91 0800 0.2 

CAN098-9832-1355 A AS Water 11-21-91 0900 voc 
CAN098-9832-1381 A ow Water 11-21-91 1000 voc 

Oto4 CAN098-9833-4000 l Soil 11-20-91 1555 0 

4to8 CAN098-9833-4004 l Soil 11-20-91 1610 0 

6to7 CAN098-9833-4006 GA Soil 11-20-91 1610 0 

8to 10 CAN098-9833-4008 SPT Soil 11-20-91 1615 0 

10 to 12 CAN098-9833-0010 A/SPT Soil 11-20-91 1620 0 VOC,M,TPH 

CAN098-9833-1375 A RB Water 11-20-91 1730 VOC,M,TPH 

Oto4 CAN098-9834-4000 l Soil 11-20-91 1430 0 

4to8 CAN098-9834-4004 l Soil 11-20-91 1435 0 

8 to 10 CAN098-9834-4008 SPT Soil 11-20-91 1445 0 

10 to 12 CAN098-9834-0010 AISPT Soil 11-20-91 1500 0 VOC,M,TPH 

CAN098-9834-4010 GA Soil 11-20-91 1500 0 

Oto4 CAN098-9835-4000 l Soil 11-20-91 1225 0 

4to8 CAN098-9835-4004 l Soil 11-20-91 1235 0 

4to5 CAN098-9835-4004 GA Soil 11-20-91 1235 0 
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BORING 

NUMBER 

9835 

9838 

9837 

9838 

9839 

9840 

9841 

9842 

9843 

TABLE9-3 

Woodward.Ciyde 
Consultants 

SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND QAJQC SAMPLES COLLECTED BY WCC AT SANITARY SEWER LINE, 
SWMU NO. 98 , CANNON AFB, NEW MEXICO 

DEPTH SAMPLE SAMPLE QA/QC SAMPLE DATE TIME OVA ON ANALYTICAL 
INTERVAL IDENTIFICATION TYPE SAMPLES MATRIX SAMPLED SAMPLED SAMPLE PARAMETERS 
(Ft-BGS) NUMBER (ppm) 

81010 CAN098-9835-41008 SPT Soil 11-20-91 1240 0 
10 to 12 CAN098-~010 AISPT Soil 11-20-91 1245 0 VOC,M,TPH 

0 to0.5 CAN098-9836-4000 GA Soil 11-20-91 1110 0 
0104 CAN098-9836-4000 L Soil 11-20-91 1110 0 
4to8 CAN098-9836-4004 L Soil 11-20-91 1120 0 
8to 10 CAN098-9836-4008 SPT Soil 11-20-91 1125 0 
tOto 12 CAN098-9836-0010 AISPT Soil 11-20-91 1135 0 VOC,M,TPH 

Oto4 CAN098-9837-4000 L Soil 11-20-91 0755 0 
4to9 CAN098-9837~ L Soil 11-20-91 0810 0.1 
9to 11 CAN098-9837-4009 SPT/GA Soil 11-20-91 0825 0 
11to13 CAN098-9837-0011 A/SPT MS/MSD Soil 11-20-91 0845 5 VOC,M,TPH 

0.5to4 CAN098-9838~00 L Soil 11-25-91 1650 0 
3to4 CAN098-9838~03 GA Soil 11-25-91 1650 0 
4to7 CAN098-9838~04 L Soil 11-25-91 1655 0 
7to9 CAN098-9838~07 SPT Soil 11-25-91 1700 0 
91011 CAN098-9838-0009 AISPT Soil 11-25-91 1715 0 VOC,M,TPH 

CAN098-9838-1304 A MRD Soil 11-25-91 1715 0 VOC,M,TPH 

0.5104 CAN098-9839-4000 L Soil 11-25-91 1550 0 
4to7 CAN098-98~04 L Soil 11-25-91 1600 0 
5to6 CAN098-98~05 GA Soil 11-25-91 1600 0 
7to9 CAN098-98~07 SPT Soil 11-25-91 1605 0 
9to 11 CAN098-98~009 AISPT Soil 11-25-91 1615 0 VOC,M,TPH 

0104 CAN098-9840~00 L Soil 11-19-91 1515 0 
4107 CAN098-9840~ L Soil 11-19-91 1525 0 
5to6 CAN098-9840~05 GA Soil 11-19-91 1525 0 
7to9 CAN098-9840~07 SPT Soil 11-19-91 1545 0 
9to 11 CAN098-9840~009 AISPT Soil 11-19-91 1600 0.8 VOC,M,TPH 

CAN098-9840-1365 A FD Soil 11-19-91 1630 0.8 VOC,M,TPH 

0 to4 CAN098-9841~00 L Soil 11-19-91 1355 0 
1 to2 CAN098-9841~01 GA Soil 11-19-91 1355 0 
4to6 CAN098-9841~04 SPT Soil 11-19-91 1410 0 
6to8 CAN098-9841~006 AISPT Soil 11-19-91 1420 0 VOC,M,TPH 

0104 CAN098-9842-4000 L Soil 11-19-91 1310 0 
4108 CAN098-9842~04 L Soil 11-19-91 1320 0 
7108 CAN098-9842~007 A Soil 11-19-91 1320 0 VOC,M,TPH 

CAN098-9842~07 GA Soil 11-19-91 1320 0 

0104 CAN098-~00 L Soil 11-19-91 1110 0 
3to4 CAN098-~03 GA Soil 11-19-91 1110 0 
4to9 CAN098-~04 L Soil 11-19-91 1125 0 
8 to9 CAN098-~008 A Soil 11-19-91 1125 0 VOC,M,TPH 

CAN098-9843-1305 A MRD Soil 11-19-91 1125 0 VOC,M,TPH 
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Ft-BGS 

OVA 

ppm 

A 

SPT 
GA 

L 
MSIMSD 

TABLE9-3 

Woodward .Clyde 
Consultants 

SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND QAJQC SAMPLES COLLECTED BY WCC AT SANITARY SEWER LINE, 

SWMU NO. 98 , CANNON AFB, NEW MEXICO 

Feet Below Ground Surface FD Reid Duplicate sv Semi Volatile Organic Compounds 

Organic Vapor Analyzer Reading MRD Missouri River Division Duplicate M Metals (f AL) 

Parts per Million AB Ambient Blank TPH Total Petroleum Hydrocarbons 

Analytical RB Rinsate Blank BTEX Benzene, Toluene, Ethylbenzene, 

Standard Penetration Test ow Decontamination Water Blank Xylene 

Gradation Analysis TB Trip Blank TOC Total Organic Carbon 

Lithology VOC Volatile Organic Compounds (TCL) OL Organic Lead 

Matrix Spike I Matrix Spike PCB Polychlorinated Biphenois, Pesticides PbiCr Lead I Chromium 

Duplicate TCL Target Compound list TAL Target Analyte list 

( )* The borings that are shaded and in parentheses correspond to a redrill of the previous boring due to sample collection difficulties. These borings 

were drilled approximately 1 to 5 feet away from the original boring or surface sample. 
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Boring 

Number 

9801 

9802 

9803 

9804 

9806 

9808 

9810 

9812 

9813 

9814 

9815 

9816 

9817 

9818 

9820 

9821 

9821 

9821 

9822 

9824 

9830 

9831 

9832 

9833 

9835 

9837 

9838 

9839 

9840 

TABLE9-4 
METAL CONCENTRATIONS (1) IN SOIL SAMPLES COLLECTED 

BY WCC AT SANITARY SEWER LINE 
SWMU NO. 98, CANNON AFB, NEW MEXICO 

Sample Depth Element 

(Ft-BGS) Aluminum Antimony Arsenic Barium 

20 7090 J 5.3 UJ 1.4 J 561 J 

17 5800 J 5.2 UJ 

12 9630 5.3 UJ 

14 7080 5.4 UJ 

17 6220 4.9 UJ 

8 5990 5.2 UJ 
15 11100 5.3 UJ 

13 4670 5.5 UJ 
13 5460 5.3 UJ 

13 7620 5.2 UJ 

5 7870 5.3 UJ 

5 6280 5 UJ 
9 11500 5.2 UJ 

II 4720 5.3 UJ 

6 6150 5 u 
9 4800 5.2 UJ 

17 4770 5.3 UJ 

23 7060 5.5 UJ 

14 6400 5.5 UJ 

14 8130 5.2 UJ 

6 5400 5.3 UJ 

7 6750 5.3 UJ 

12 4450 5.4 UJ 

10 5500 5.6 UJ 

10 5330 5.2 J 

11 5460 5.3 J 

9 6200 10.3 UJ 

9 8820 5.1 UJ 

9 4030 5.3 J 

1.1 J 
2.4 J 

1.5 J 

1.5 J 

2 J 

1.6 J 

1.3 J 

1.5 J 

1.9 J 

2.2 J 

1.6 J 

1.7 J 

1.1 J 

1.3 J 
1.1 J 

0.58 J 
0.71 J 

0.76 J 

1.5 J 
1.3 J 

1.5 J 
1.6 J 

1.4 J 
1.1 J 

1.1 J 

1.9 J 

1.7 J 

1.4 J 

485 J 

173 J 

109 J 

57.3 

1060 

49.9 J 
1310 J 

861 J 

148 J 
1560 J 

386 J 

159 

3480 

!51 

158 J 
70.7 

120 

123 J 

338 J 

570 J 
525 J 

406 J 

398 J 
151 J 

1040 J 

1830 J 

325 J 

121 J 

Beryllium 

0.72 J 
0.49 J 

0.46 u 
0.47 u 
0.47 J 

0.45 u 
0.46 u 
0.48 u 
0.47 u 
0.45 u 
0.46 u 
0.44 u 
0.45 u 
0.46 u 
0.44 u 
0.45 u 
0.46 u 
0.48 u 
0.48 u 
0.46 u 
0.46 u 
0.46 u 
0.49 J 

0.5 J 
0.45 u 
0.46 u 

0.9 u 
0.44 u 
0.46 u 

Cadmium 

0.91 u 
0.91 u 

1.3 
0.94 u 
0.85 u 

0.9 u 
0.92 u 
0.96 u 
0.93 u 

0.9 u 
0.92 u 
0.88 u 

0.9 u 
0.92 u 
0.87 u 
0.91 u 
0.92 u 
0.95 u 
0.95 u 
0.91 u 

1.3 
0.92 u 
0.93 u 
0.97 u 

0.9 u 
0.92 u 

1.8 u 
0.89 u 
0.92 u 
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Calcium 

36300 J 
36000 J 

118000 

156000 

52200 J 

159000 J 

66700 

212000 

195000 

109000 

86000 

57300 

135000 

216000 

90000 

116000 J 

197000 J 
87800 J 

198000 

102000 

178000 

177000 

195000 J 

114000 J 

114000 

72400 

246000 

102000 

148000 

Chromium 

7 
5.9 

6.3 

5.5 

5 
5 

8.4 

3.8 

4.3 

5.3 

6 

5.5 

7.3 

3.1 

4.9 

4.5 

4.8 

4.5 

4.7 

6.4 

4.1 

4.6 

3.6 

5.4 

5.3 

6.1 

2.6 J 
6.7 

3.9 
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Boring 

Number 

9801 
9802 
9803 
9804 
9806 
9808 

9810 
9812 
9813 
9814 
9815 
9816 
9817 
9818 
9820 
9821 
9821 
9821 
9822 
9824 
9830 
9831 
9832 
9833 
9835 
9837 
9838 
9839 
9840 

I I I I I I I I I I I I ' I I I 

TABLE9-4 
(Continued) 

II 111111 I I I 1 I I 

Sample Depth Element 

(Ft-BGS) Cobalt Copper Iron Lead Manganese Magnesium Mercury Nickel 

20 3.2 J 8.5 u 7030 J 6.4 133 3610 0.11 u 7.2 J 

17 3.1 J 7.5 u 6580 J 5.5 110 3340 0.11 u 6.2 J 

12 3 J 4.1 J 6330 8.9 82 5320 0.12 u 6.5 J 

14 3 J 6.7 3670 2.7 29.5 7890 0.12 u 6.5 J 

17 3.1 J 4.9 J 4880 5 J 110 2980 0.11 u 5.5 J 

8 2.7 J 5.9 u 4220 3 J 51.6 2990 0.11 u 5.2 J 

15 3.2 J 9.8 u 7560 4.8 126 4270 0.11 u 6.8 J 

13 1.2 u 3.2 u 2250 1.4 16.7 20900 0.12 u 4.5 J 

13 1.5 J 4.1 u 2800 3.8 25.7 21100 0.12 u 4.8 J 

13 2.3 J 3 u 4560 2.7 59.4 7930 0.11 u 5.9 J 

5 3.5 J 6.4 u 6280 4.6 126 3480 0.11 u 7.1 J 

5 3.5 J 4.5 u 4950 4 92.7 2870 0.11 u 5.2 J 

9 3.1 J 12 6860 5.8 94.1 5410 0.11 u 6.8 J 

11 1.3 J 8 2330 1.3 18.1 12800 0.12 u 3.3 J 

6 2.3 J 3.5 J 4370 4.5 73.1 2950 0.11 u 4.3 J 

9 2.7 J 5.5 u 4830 J 4.9 J 76.7 J 2820 0.11 u 7.5 J 

17 2.4 J 3.8 u 2940 2.4 J 32.9 8870 0.12 u 5.2 J 

23 2 J 5.9 u 3890 1.1 J 28.9 35300 0.12 u 7 J 

14 1.2 u 3.5 J 3160 2 J 24.1 12800 0.12 u 3.6 J 

14 4.2 J 5 J 5470 6.1 J 115 4510 0.11 u 6.4 J 

6 1.8 J 2.2 J 3290 2.8 33.7 3170 0.12 u 3.7 J 

7 2.9 J 3.1 J 4080 3.1 67.9 4350 0.11 u 5.3 J 

12 2.2 J 4.3 u 2840 3.6 J 28.9 4930 0.12 u 5.3 J 

10 2.8 J 6 u 4640 3.7 J 47.3 4810 0.12 u 6.7 J 

10 3.6 J 4.7 J 5080 4.3 69.7 3850 0.11 u 6.8 J 

11 2.9 J 5.1 J 5660 5.1 108 3130 0.11 u 6.2 J 

9 3 J 7.5 u 3590 2.7 43.8 4900 0.11 u 5.5 J 

9 3 J 12.7 5970 4 76.7 4010 0.11 u 7.1 J 

9 2.4 J 6.8 3700 3.8 55.2 3560 0.11 u 6.4 J 
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Boring 

Number 

9801 
9802 

9803 

9804 
9806 
9808 
9810 

9812 
9813 
9814 
9815 
9816 
9817 
9818 

9820 

9821 

9821 
9821 
9822 

9824 
9830 
9831 
9832 
9833 

9835 
9837 

9838 
9839 
9840 

I I I I I I I I I I I I I I I 

TABLE9-4 
(Concluded) 

Sample Depth Element 

I I I J 

(Ft-BGS) Potassium Selenium Silver Sodium Thallium 

20 2340 0.23 UJ 0.91 U 301 U 0.23 UJ 

17 1800 0.23 UJ 

12 2530 2.3 UJ 

14 1060 J 0.24 UJ 

17 1690 0.21 UJ 

8 ll60 0.23 UJ 

15 2630 2.3 UJ 

13 861 J 2.4 UJ 

l3 lOlO J 2.3 UJ 

13 1720 2.2 UJ 

5 1770 2.3 UJ 

5 1530 2.2 UJ 

9 2700 0.22 UJ 

11 824 J 0.23 UJ 

6 1680 2.2 UJ 

9 1090 J 0.23 UJ 

17 823 J 0.23 UJ 

23 ll20 J 0.24 u 
14 1200 2.4 UJ 

14 2220 2.3 UJ 

6 1350 2.3 UJ 

7 1630 2.3 UJ 

12 1400 0.23 UJ 

10 1800 0.24 UJ 

10 1620 0.22 UJ 

11 1590 0.23 UJ 

9 1440 J 0.22 UJ 

9 2210 2.2 UJ 

9 1460 0.23 UJ 

Ft-BGS 

u 
= Feet below ground surface 

= Not detected 

J = Estimated value 

0.91 u 
0.93 u 
0.94 u 
0.85 u 

0.9 u 
0.92 u 
0.96 u 
0.93 u 
0.9 u 

0.92 u 
0.88 u 
0.9 u 

0.92 u 
0.87 u 

J 

0.92 u 
0.95 u 
0.95 u 
0.91 u 
0.92 u 
0.92 u 
0.94 J 

0.97 u 
0.9 u 

0.92 u 
1.8 u 

0.89 u 
0.92 u 

UJ = Estimated as non-detect at the CRQL 

(1) All concentrations are in milligrams per kilogram (mg/kg) 

300 u 
306 u 
350 J 

282 u 
297 u 
302 u 
317 u 
307 u 
296 u 
303 u 
290 u 
297 u 
304 u 
287 u 
330 J 
305 u 
3!4 u 
315 u 
300 u 
304 u 
302 u 
427 J 

371 J 

297 u 
303 u 
591 u 
294 u 
303 u 

0.23 

0.23 

2.4 
0.21 
0.23 
0.23 
0.24 
0.23 
0.22 

2.3 
0.22 

2.2 
0.23 

0.22 

0.23 
0.23 

0.24 

2.4 
0.23 

0.23 
2.3 
2.3 

0.24 
0.22 
0.23 

2.2 
0.22 
0.23 

UJ 

UJ 

UJ 
UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 
UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

J 

J 

UJ 

UJ 

J 
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Vanadium 

21.4 
19.6 

20.3 

17.6 
15.4 
16.9 

17.7 
18.5 
18.6 
23.3 
20.2 
17.2 
20.2 

20 

13.2 
23 

18.2 
23.3 

13.1 
14.7 

9.9 J 

13.6 
13.7 
18.8 

16.7 
18.7 
13.2 J 

16.2 
15.2 

I I f 

Zinc 

16.8 
16 

16.1 
7.6 

12.6 
ll.5 

19.5 
6.6 u 
8.8 
12 
18 

13.6 
17.4 
4.3 J 

10.4 

12.8 u 
6.8 

7.2 
6.6 

14.2 

8.3 
lO 

6.8 
11 

12.1 
12.7 

9.4 
14.1 
12.4 

u 
u 

u 
u 

u 

I I I I 
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10.1 SWMU DESCRIPTION 

10.1.1 Setting 

Woodward .Clyde 
ConsuHants 

10.0 

WASTEWATER LAGOONS (SWMU NOS. 101, 102) 

The lagoons are located on the east-central part of the base between an old north-south 

abandoned runway and perimeter road. This SWMU consists of two unlined surface 

impoundments which have been in use since 1966 (Figure 10-1). The lagoons operate 

in series and have a total surface area of 32 acres. They are constructed with unlined 

earth bottoms and concrete-lined banks. The average depth of water is 3.5 feet with a 

maximum of 4.5 feet. The lagoons are separated by a 12-foot-wide levee. 

10.1.2 History of Use 

The wastewater lagoons have been in operation since 1966. Combined sanitary and 

industrial wastewater is treated in the lagoons. 

The wastewater treatment system does not have an NPDES permit because the lagoons 

do not discharge into navigable waters. The discharge goes to a playa which is contained 

within the boundary of Cannon AFB. 

The sewage lagoons are inspected weekly and after storms to ensure dike integrity. 

10.1.3 Past Investigations 

One upgradient and three downgradient monitoring wells have been installed around the 

sewage lagoons (Figure 10-1). These wells are sampled quarterly with only field 

parameters (i.e. temperature, pH, and conductivity) being analyzed. 

22792/89MC114W /R9.10 10.00-92/RPT /9 10-1 
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10.1.4 Land Use and Demography 

Woodward .Clyde 
Consultants 

The main function of this facility is to treat sewage from the sanitary sewer line. The 
area has no other present use. Perimeter Road on the eastern side of the lagoons is the 
only road in this part of the base that leads to the south gate. 

Two workers once a day check the pump station on the north side of the lagoons, and 
once a week two workers drive around the perimeter of the lagoons inspecting the banks 
and dike. The only access to the lagoons is through a locked gate in the entomology 
rinse area (USAF 1990). 

10.2 FIELD INVESTIGATION 

This section provides a discussion of the field activities conducted by wee at the 
Wastewater Lagoons from October 15 through 16, 1991, from November 9 through 13, 
1991 and on December 17, 1991. The activities at this SWMU, as outlined in the FSP 
(Wee 1991c), consisted of the collecting 8 sludge samples for chemical analysis, 3 
surface water samples for chemical analysis, measuring the static water level, evacuating, 
and sampling 4 monitoring wells, and collecting 4 groundwater samples for chemical 
analysis. The resampling phase of the field program, which became necessary due to 

laboratory missed holding times, consisted of recollecting 7 sludge samples for chemical 

analysis and 1 surface water sample for chemical analysis. The groundwater sampling 

was conducted in accordance with SOPs No.2- Water Level Measurement and No.4-
Monitoring Well Sampling Using a Dedicated Submersible Pump contained in the QAPP 
(Wee 1991b ). 

All sludge and surface water samples were located by placing wooden stakes along the 
north and west shorelines of each lagoon at predetermined grid location distances. A 
motor boat was used to reach the various sample locations and was anchored in place 

at each location until all sampling was completed. The sludge samples were collected 
using a stainless steel Ponar dredge. The dredge was lowered to the bottom of the 

lagoon (approximately 3 to 4 feet below the lagoon surface (BLS) and allowed to settle. 
The closure mechanism was triggered to collect a sample. The surface water samples 
were collected by lowering a sample bottle to approximately 0.5 feet BLS, making sure 

22792/89MC114W /R9.10 10-09-92/RPT /9 10-2 
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the top of the bottle was covered until the target sample depth was reached. The bottle 

was then uncovered and a surface water sample was collected. Once the bottle was 

filled, the top was covered again, and the sample was brought to the surface and placed 

in the appropriate sample containers. The sample collection bottles used to actually 

collect the surface water sample were of the same type that were subsequently filled and 

sent to the laboratory for the various analyses requested (i.e. clear 40 ml bottles for 

VOes, amber 1liter bottles for semi-VOes, etc.). 

The monitoring wells were purged using the dedicated submersible pump previously 

installed in each well. All purge water was pumped into either a dedicated 750-gallon 

poly tank or 55-gallon steel drums to be stored for later disposal. Following well purging 

and stabilization of field parameters, the required groundwater samples were collected. 

Table 10-1 summarizes the sludge and surface water sampling methods conducted at 

each sample location, while a summary of the monitoring well purging and sampling 

during the 1991 Wee investigation is provided in Table 10-2. A complete record of all 

sludge, surface water, groundwater and associated QAjQe samples collected at the 

Wastewater Lagoons is presented in Table 10-3. The locations of the sludge and surface 

water samples along with the monitoring wells are shown on Figure 10-1. 

10.2.1 Sampling Objectives 

The objective of sludge, surface water, and additional groundwater sampling at the 

Wastewater Lagoons was to provide information regarding the nature and extent of 

potential hazardous contaminants that may be present in the wastewater sludge, the 

treated wastewater within the lagoons, and the groundwater downgradient of the SWMU. 

The groundwater sampling program was designed to supplement previous investigations. 

The data collected at these sludge, surface water, and monitoring well locations were 

used to further evaluate the extent of potential contamination, if present, and to perform 

a baseline risk assessment to determine if the area poses a risk to human health or the 

environment. The data may also be utilized to evaluate remedial actions if necessary. 

22792/89MC114W fR9.10 10-09-92/RPT /9 10-3 
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10.2.2 Sediment Investigation 
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Eight sludge samples, four from the north lagoon, 5001 through 5004, and four from the 
south lagoon, 5005 through 5008, were initially collected from 3 to 4 feet BLS at four 
randomly generated nodal sampling locations. These samples were collected using a 
stainless steel Ponar dredge and analyzed for TCL VOCs, semi-VOCs, TAL metals, 
PCBs, and pesticides. In addition, two samples, 5002 and 5005, were analyzed for TOC, 
and two samples, 5003 and 5007, were analyzed for the TCLP parameter list contained 
in Table 4-16 in the QAPP (WCC 1991b). 

During the resampling phase, seven additional sludge samples, three from the north 
lagoon, 5009 through 5011 (resamples of sludge samples 5001, 5002, and 5004), and four 
from the south lagoon, 5012 through 5015 (resamples of sludge samples 5005 through 
5008), located at approximately the same locations of the original samples, were 
collected because the laboratory missed holding times for the TCL VOC analysis on the 
original samples. These samples were analyzed for TCL VOCs only. 

10.2.3 Surface Water Investigation 

Three surface water samples, one from the center of the south lagoon, 3001, one from 
the center of the north lagoon, 3002, and one near the wastewater flow splitting pool, 
3003, were initially collected. These samples were analyzed for Appendix IX 
constituents listed in 40 CFR 264. 

During the resampling phase, one additional surface water sample, 3004 (resample of 
surface water sample 3001), from the center of the south lagoon was collected because 
the laboratory missed the holding time for the TCL VOC analysis on the original 
sample. This sample was analyzed for TCL VOCs only. 

10.2.4 Groundwater Investigation 

Four monitoring wells, 101E, lOlF, 101G, and lOlH, were purged and sampled. Prior 
to any well purging or sampling activity, the SWL and total depth to the bottom of the 
casing were measured in each monitoring well. The groundwater levels and monitoring 
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well casing depths were recorded to the nearest hundredth of a foot using an electrical 

water level indicator (well sounder). This information, along with the inside diameter 

of the well casings, was used to calculate the volume of water in each well casing under 

static conditions. The volume of water in the well casings ranged between approximately 

41.5 to 44.9 gallons in wells tOlE through lOlH (4-inch diameter wells). Based on these 

calculations, approximately 5 to 7 well casing volumes were purged from each well (235 

gallons from welllOlE, 300 gallons from welllOlF, 335 gallons from welllOlG, and 260 

gallons from well lOlH). 

During the purging process, the field parameters pH, specific conductance, temperature, 

and color of the removed groundwater were monitored and recorded. In all monitoring 

wells, the field parameters appeared to be stable (i.e. pH and specific conductance 

varied by less than 10 percent) from the first purge sample collected to the final field 

parameter sampled collected with the analytical sample (see the field sampling data 

sheets for groundwater samples contained in Appendix A-2). Based on these field 

parameters it was determined that all of the stagnant water in the well casings had been 

removed. The SWL in all wells recovered to the original level almost instantaneously 

after shutting the pump off. 

Four groundwater analytical samples were collected and analyzed for Appendix IX 

constituents listed in 40 eFR 264. In addition, the samples from wells tOlE and lOlG 

were also analyzed for total metals. 

10.3 PHYSICAL CHARACfERISTICS 

This section provides a discussion of the sediment, surface water hydrology, and 

hydrogeology at the Wastewater Lagoons based on the review of information on the field 

sampling data sheets and observations made while sampling during the 1991 wee 

investigation, and the review of lithologic boring logs from the previous 1988 Walk, 

Haydel and Associates field investigation. 
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The sediment at the bottom of the lagoons consists predominantly of silt and clay sized 

particles which have settled out of suspension from the wastewater. These sediments 

appear to be a greenish black soupy mixture containing approximately 70 to 80 percent 

free liquid. The thickness of the sediments were measured at each of the eight sludge 

sampling locations, 5001 through 5008, in the two lagoons. The total thickness of the 

these sediments appeared to be fairly consistent between each location as well as 

between lagoons, measuring approximately 2.3 feet in thickness. 

10.3.2 Surface Water Hydrology 

The Wastewater Lagoons consist of two unlined surface impoundments that work in 

series and have a total surface area of 32 acres. They are constructed with unlined earth 

bottoms and concrete-lined banks. The average depth of the water is approximately 3.5 

feet, with a maximum depth of 4.5 feet. The lagoons are separated by a 12-foot wide 

levee. 

The wastewater treatment system does not have a NPDES permit because the lagoons 

do not discharge into navigable waters. The discharge goes to a playa lake which is 

contained within the boundary of Cannon AFB. Periodically, the water in the playa lake 

is used to irrigate crops. Water not taken up by the plants or evapotranspired, 

eventually percolates into the subsurface. 

The surface water appeared to be a green to sometimes black liquid that contained a 

high amount (i.e. visually estimated to be approximately 1000 milligrams per liter) of 

suspended solids. The surface water had an almost chunky appearance at times. 

10.3.3 Hydrogeology 

Information concerning the construction of the monitoring wells or lithology of the 

monitor well borings is unavailable at this time, so the hydrogeology at the Wastewater 

Lagoons can only be inferred from information contained in the field boring log for 

monitor well 096K (Walk, Haydel, and Associates, Inc. 1988) at the Old Entomology 

22792/89MC114W /R9.10 10-09-92/RPT /9 10-6 
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Rinse area. This presumption is justifiable due to the close proximity of this well to the 

wastewater lagoons, and because of the fairly homogeneous nature of the Ogallala 

Formation in this area. The hydrostratigraphy at this SWMU consists of Tertiary 

Miocene to Pliocene fluvial deposits of the Ogallala Formation and is underlain by 

deposits consisting of well to moderately sorted sands, with scattered layers of caliche 

in the upper 65 feet. The total thickness of these deposits appears to be approximately 

350 feet. 

Based on the SWLs measured by wee and the field boring log, the first water bearing 

zone encountered in well 096K from 3924 to 4064 feet MSL consists of fine-grained, 

silty, occasionally calcareous, partially cemented, tan to brown sand. This unit was 

encountered at approximately 210 feet BGS and appears to be 140 feet thick at this 

location. Based on the lithologic descriptions, this water-bearing zone represents the 

water table aquifer beneath the SWMU and occurs under unconfined conditions. The 

depth to the top of the water table in the four monitoring wells surrounding the lagoons 

and at the well at the Old Entomology Rinse area measured on November 8, 1991, 

ranged from approximately 272.25 feet BGS at well 101F to 276.67 feet BGS at well 

101E. The static water level elevations ranged from 4003.30 feet MSL at well101G to 

4004.44 feet MSL at well 101E. 

Utilizing the SWL measurements at wells 101E through 101H and well 096K, a 

groundwater potentiometric surface contour map was constructed combining the three­

point method for estimating groundwater flow direction with visual contour adjustments 

(Figure 10-2). This map shows the groundwater flow to be in a southeasterly direction. 

Based on the potentiometric surface contour map, the hydraulic gradient beneath this 

SWMU ranged from approximately 0.0004 ft/ft in the northwest portion between wells 

101E and 101F to 0.0010 ft/ft in the southeast portion of the SWMU. 

10.4 NATURE AND EXTENT OF CONTAMINATION 

10.4.1 Soils 

Eight sludge samples, four from SWMU No. 101 (the north impoundment), 5001 through 

5004, and four from SWMU No. 102 (the south impoundment), 5005 through 5008, were 
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collected (Figure 10-1). Evaluation of the chemical analysis (TCL VOCs, semi-VOCs, 

TAL metals, PCBs/pesticides) of these samples provides the basis for characterizing the 

nature and extent of contamination at this SWMU. 

A variety of organic compounds were identified as being present in sludge samples taken 

from both the north and south wastewater lagoons. Table 10-4 summarizes the reported 

concentrations of volatile and semi-volatile organic compounds detected from the 

wastewater lagoons. The volatile organic compounds detected were acetone and 2-

butanone, and the semi-volatile compound, bis(2-ethylhexyl) phthalate was also detected. 

Acetone is predominant in the south lagoon, while low levels of 2-butanone exist in the 

north lagoon. Bis (2-ethylhexyl) phthalate is distributed through both lagoons. The four 

samples from the south lagoon, 5005 through 5008, also had raised reporting limits 

because of the sample dilution necessitated due to the presence of acetone. The 

presence of 2-butanone at the low levels in these samples is probably attributable to 

laboratory contamination since it is a common laboratory contaminant and was detected 

in 14 of the method blanks analyzed during this project. 

Metals analysis of the sludge indicated that barium, chromium, copper, selenium, silver, 

and zinc exceeded background levels for soils at the site. Table 10-5 summarizes the 

detected metals content at each sediment (sludge) sampling location and their reported 

concentrations. Concentration values flagged with a J are reported as an estimated 

value. It is important to recognize in the comparison in Table 10-5 that the analytical 

results from the wastewater lagoons are from sludge samples while the background levels 

are established from on-site samples. 

Table 10-6 summarizes the reported concentrations of PCBs/pesticides detected in 

sludges of the wastewater lagoons. The pesticides, 4,4-DDD, 4,4-DDE, both a- andy­

chlordane, and PCB 1254 were detected (including estimated concentrations) in the 

sludge from both lagoons. The above compounds were detected at low concentrations 

and at the same order of magnitude, indicating a rather uniform distribution throughout 

the lagoon with no apparent "hot spots." It is likely that the low levels of PCB and 

pesticide in the wastewater lagoon sludge are accumulations over time from various base 

activities conducted in the past and transferred to the lagoon through the sanitary sewer. 

22792/89MC114W /R9.10 10-09-92/RPT /9 10-8 
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Samples CAN101-101N-5003 and CAN101-101S-5007 were also analyzed by the TCLP 

method to evaluate the leachability of detected chemicals. Table 10-7 summarizes the 

analytical results with the maximum contaminant level established by 40 CFR 261.24 for 

the toxicity characteristic (TC Limit) using TCLP. It should be noted that none of the 

chemicals exceeded the TC limit. It should be noted that the sample values are not 

matrix spike recovery corrected as would normally be done to compare TC limits. 

However, all matrix spike recoveries were within validation guidelines limits, and the 

sample values are all sufficiently below TC limits that the corrected values would also 

meet all TC limits. 

In summary, the only volatile organics detected above the CRQL in the sludge were 

acetone and 2-butanone. Phthalates were the only semi-volatile organics detected. The 

actual presence of these compounds in the sludges of the lagoon is questionable since 

they are common laboratory contaminants. Low levels of pesticides were reported 

throughout the sludge of both lagoons. Results of the field sampling estimated the 

sludge to be approximately 2 feet thick. Of greater uncertainty is the presence of PCBs, 

since all detected values were flagged as estimated. Metals in the sludge were 

consistently above background ranges for soils; however, none of the metals were 

detected above TC limits for the TCLP analyses. 

10.4.2 Groundwater 

Four groundwater samples were collected from existing monitoring wells, E, F, G, and 

H. The location of the wells is shown on Figure 10-1 and a description of the sampling 

event is discussed in Section 10.2.4. Wells F, G, and Hare located downgradient from 

the SWMUs and well E is located upgradient. Evaluation of the chemical analyses 

(Appendix IX constituents in 40 CFR 264) of these samples provides the basis for 

characterizing the nature and extent of contamination. 

No analytes other than metals were detected above the reporting limits. 

Metals analysis shown in Table 10-8 revealed the presence of barium and vanadium in 

all four groundwater samples. Both metals had concentrations below their MCLs (for 

barium, 1.0 mg/L; for vanadium, no MCL is established). The concentration of barium 
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ranged from 0.023 mg/L to 0.075 mg/L. The concentration of vanadium ranged from 

0.012 mg/L to 0.02 mg/L. Copper was also detected in one groundwater sample, 101G, 

at a concentration of 0.029 mg/L, well below its secondary MCL of 1.0 mg/L. 

Evaluation of the chemical data indicates the quality of groundwater is not impacted by 

SWMUs 101 and 102. 

10.4.3 Surface Water 

Three surface water samples, one from the center of the south lagoon, 3001, one from 

the center of the north lagoon, 3002, and one near the wastewater flow splitting pool, 

3003, were collected. The location of the samples are shown in Figure 10-1. Evaluation 

of the chemical analyses (Appendix IX constituents in 40 CFR 264) of these samples has 

been used to describe the nature and extent of contamination. 

The content of detected metals varied according to the location of the specific sample. 

Table 10-9 summarizes the reported concentrations for the detected metals for each 

sampling location and compares them with established EPA Ambient Water Quality 

Criteria for surface water. The largest number of detected metals, 6, was in sample 

location 3003, near the wastewater flow splitting pool. These chemicals include copper, 

cyanide, lead, mercury, silver, and zinc. 

All three sampling locations detected the presence of sulfide. The concentration ranged 

from 0.19 mg/L to 3.7 mg/L. 
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TABLE 10-1 

SUMMARY OF LAGOON SLUDGE AND SURFACE WATER SAMPLING CONDUCTED BY WCC AT WASTEWATER LAGOONS, 

SWMU NOS. 101, 102, CANNON AFB, NEW MEXICO 

LAGOON I SAMPLE 
NUMBER TYPE 

SAMPLING 

METHOD 

USED 

SAMPLING 

DEPTH 

INTERVALS 

(Ft-BLS) 

101N 

Ft-BLS 

Ft-MSL 

(S) 

NA 

Sludge I Ponar Dredge I 3to 4 
Water(S) Submersible Bottle o to 0.5 

···• .si~<HW •• ~(l!lari)r~g~ > < titoA/ 

Sludge Ponar Dredge 3to4 

Sludge Ponar Dredge 3 to 4 

Water(S) Submersible Bottle 0 to 0.5 

s10.~Ii<i i>6ri~orWg~ ) • liM · 
Wiil•wW> ~@~r8i@iii<?W•> .. · • oN~:s····· 

Feet Below Lagoon Surface 

Feet Mean Sea Level 

Surface Water Sample 

Not Applicable 

DATE(S) 

SAMPLED 

10-16-91 

10-16-91 

NUMBER OF 

ANALYTICAL 

SLUDGE 

SAMPLES 

COLLECTED 

4 

NA 

NUMBER OF 

ANALYTICAL 
ONQC 
SAMPLES 

COLLECTED 

2 

NA 

NUMBER OF 

ANALYTICAL 

SURFACE WATER 

SAMPLES 

COLLECTED 

NA 

2 

A I 

NUMBER OF 

ANALYTICAL 

ONQC 
SAMPLES 

COLLECTED 

NA 

4 

I i j 

LAGOON 

SURFACE 

ELEVATION 

(Ft-MSL) 

4281.00 

4281.00 

4281.00 

4281.00 

4281.00 

···~~:~:=················· 

o· The samples that are shaded and In parentheses are resamples of the previous lagoon sludge or surface water sample due to laboratory missed holding tlmee. These eamples 

were collected as close to the original sampling location as possible. 
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MONITORING 
WELL 
NUMBER 

101E 

101F 

101G 

101H 

Ft-BGS 

In 

Ft-MSL 

' j I j l j I j I I I j I I I I I l I l 

TABLE 10-2 

SUMMARY OF MONITORING WELL PURGING AND SAMPLING CONDUCTED BY WCC AT WASTEWATER LAGOONS, 
SWMU NOS. 101,102, CANNON AFB, NEW MEXICO 

DATE DRILLING SCREENED 
INSTALLED METHOD INTERVAL 

(Ft-BGS) 

11-1t-85 MR 355-370 

11-19-85 MR 355-370 

11-08-85 MR 357-372 

11-18-85 MR 356-371 

Feet Below Ground Surlace 
Inches 
Feet Mean Saa Level 

SCREEN 

SLOT 
SIZE 
(In) 

0.010 

0.010 

0.010 

0.010 

GRAVEL BENTONITE GROUND 
PACK SEAL SURFACE 

INTERVAL INTERVAL ELEVATION 
(Ft-BGS) (Ft-BGS) (Ft-MSL) 

350-373 348-350 4281.11 

350-375 348-350 4276.30 

355-372 353-355 4277.81 

354-378 352-354 4277.33 

Ft-BTOC Feet Below Top of Casing 
SWL Static Water Level 
MR Mud Rotary 

MEASURING DATE(S) EVACUATION INITIAL TOTAL 
POINT EVACUATED/ AND SWL DEPTH 

ELEVATION SAMPLED SAMPLING (Ft-BTOC OF 
(Ft-MSL) METHOD (Ft-MSL) WELL 

(Ft-BGS) 

4283.06 11-11-9t Submersible 278.82 373.00 
Pump 4004.44 

4279.29 12-18-91 Submersible 275.24 375.00 
Pump 4004.05 

4280.02 11-09-91 Submersible 278.72 372.00 
Pump 4003.30 

4279.50 11-09-91 Submersible 278.30 376.00 
Pump 4003.20 

22792A/89MC114W/R9T10-2.WK 1 01-0ct-92/RPT/11 

I I I I I I l l t 

WELL WELL VOLUME VOLUME FINAL 
CASING UNDER STATIC OF WATER SWL 
DIAMETER CONDITIONS EVACUATED (Ft-BTOCJ 
(In) (GALLONS) (GALLONS) (Ft-MSL) 

4.0 81.81 210 278.88 
4004.40 

4.0 85.12 225 275.21 

4004.08 

4.0 82.20 225 277.38 

4002.88 

4.0 85.08 218 278.30 

4003.20 
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101F 

101G 

101H 

TABLE10-3 
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SUMMARY OF LAGOON SLUDGE, SURFACE WATER, GROUNDWATER, AND QAJQC SAMPLES 
COLLECTED BY WCC AT WASTEWATER LAGOONS, SWMU NOS. 101,1Q2, CANNON AFB, NEW MEXICO 

0 to0.5 

Oto0.5 

SAMPLE 

IDENTIFICATION 

NUMBER 

CAN101-101N-5001 

CAN101-101N-3002 
CAN101-101N-0451 
CAN101-101N~ 

CAN101-101N-3003 
CAN101-101N~ 

CAN101-101E-2001 
CAN101-101E~1 

CAN101-101F-2001 
CAN101-101F-0493 

CAN101-101G-2001 
CAN101-101G-0463 
CAN101-101G-0402 
CAN101-101G-0491 

CAN101-101H-2001 
CAN101-101H-0452 

SAMPLE 

TYPE 

A 

A 

A 

A 

A 

A 

A 

A 
A 

A 

A 

A 
A 

A 

A 

QAJQC 

AB 
TB 

ow 

TB 

MRD 

TB 

EPA 

AB 

10-16-91 

10-16-91 

10-16-91 

10-16-91 

11-11-91 
11-13-91 

12-17-91 

12-17-91 

11-09-91 

11-09-91 

11-09-91 

11-09-91 

11-09-91 
Water 11-09-91 

TIME OVAON 

SAMPLED SAMPLE 

(ppm) 

0935 

0953 

0953 

1145 

1145 

1200 

1000 

1420 

1430 

0915 

0800 
0915 

0915 

1630 

1400 

ANALYTICAL 

PARAMETERS 

Appendix IX 

VOC 

voc 
Appendix IX 

VOC 

Appendix IX 

VOC 

Appendix IX 

VOC 

Appendix IX 

Appendix IX 
Appendix IX 

voc 

Appendix IX 

voc 
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ppm 

A 

SPT 
GA 

l 
MSIMSO 

(G) 

( ). 

TABLE10-3 
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SUMMARY OF LAGOON SLUDGE, SURFACE WATER, GROUNDWATER, AND QAJQC SAMPLES 
COLLECTED BY WCC AT WASTEWATER LAGOONS, SWMU NOS. 101,102, CANNON AFB, NEW MEXICO 

F"t Below lagoon Sur1ace FD Field Duplicate sv Semi Volatile Organic Ccmpcunds 
Organic Vapor Analyzer Reading MRD Missouri River Division Duplicate M Metals (TAl) 
Parte per Million AB Ambient Blank TPH Total Petroleum Hydrocarbons 
Analy1ical RB Rinsate Blank BTEX Benzene, Toluene, Ethylbenzene, 
Standard Penetration Test ow Decontamination Water Blank Xylene 
Gradation Analysis TB Trip Blank TOC Total Organic Carbon 
Uthology voc Volatile Organic Compounds (TCL) Ol Organic Lead 
Matrix Spike I Matrix Spike PCB Polychlorinated Biphenols, Pesticides PbiCr lead I Chromium 
Duplicate TCL Target Compound list TAL Target Analy1e List 
Groundwater Sample (S) Sur1ace Water Sample 

The samples that are shaded and in parentheee are resamples of the previous lagoon sludge or sur1ace water sample due to laboratory missed 
holding times. These samples were collected as close to the original sampling location as possible. 
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VOLATILE AND SEMI-VOLATILE ORGANIC COMPOUND CONCENTRATIONS 
IN SLUDGE SAMPLES COLLECTED BY WCC AT 

WASTEWATER LAGOONS 

SWMU NOS. 101, 102 
CANNON AFB, NEW MEXICO 

Volatiles 

Sample Number Acetone 2-Butanone 
(Resample Number) (ug/kg) (ug/kg) 

CAN101-101N-5001 (610) (410) 
(5009) 

-5002 (620) (93U) 
(5010) 

-5003 NA NA 

-5004 (1,300J) (160U) 
(5011) 

CAN101-101S-5005 (6,900J) (8900U) 
(5012) 

-5006 (14,000) (6000U) 
(5013) 

-5007 (12,000) (3900U) 
(5014) 

-5008 (17,000) (9600U) 
(5015) 

ug/kg = Micrograms per kilogram 
Not detected u = 

J = Estimated value 
UJ = Estimated as non-detect at the CRQL 

Semi-Volatiles 

bis(2-ethylhexyl) 
phthalate 
(ugjkg) 

19,000J 

340,0001 

38,000 

24,000 

150,0001 

31,0001 

6,100U 

16,000UJ 

( ) = The values in parentheses are results from samples collected from the 
redrill borings due to laboratory missed holding times 

NA = Not analyzed; original sample exceeded holding times and no resample 
was collected 
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TABLE 10-5 

ELEVATED METALS CONCENTRATIONS1 IN SLUDGE SAMPLES 
COLLECTED BY WCC AT WASTEWATER LAGOONS 

SWMU NOS. 101, 102 
CANNON AFB, NEW MEXICO 

Sample Number Calcium Barium Cadmium Chromium Copper Selenium Silver 

CAN101-101N-5001 49,800 309J u 39.8 213 8.7J 54 

-5002 34,300 295J u 41.5 346 6.5J 61 

-5003 20,900 260 5.1 28.7 111 6.6 35 

-5004 15,500 230 3.4J 28.0 98 1.2J 31 

CAN101-101S-5005 54,300 528J u 51. 0J 312 35.3 97 

-5006 58,600 342J u 34.5 168 13.8J 55 

-5007 42,900 382J u 19.2J 208 11.5 61 

-5008 35,700 635 u 32.6 289 15.6 83 

Background2 0-193062 0-903 0.81-1.01 2.67-9.31 0.00-15.44 0-1.35 0.86-0.94 

(x-+2o) 

u = Not detected 
J = Estimated value 

1 All concentrations are in milligrams per kilogram (mg/kg). 
2 Background range calculated from values in Table 2-7 

22792A/89MCI14W/R9T.105 09-28-92(2:05pm)/RPT/ll 

Vanadium Zinc 

75J 388 

53J 502 

45 251 

45 212 

98J 580 

76J 330 

60J 450 

77J 672 

9.26-26.74 4.58-
21.82 
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TABLE 10-6 

Woodward .Clyde 
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PCB/PESTICIDE CONCENTRATIONS1 IN SLUDGE SAMPLES 
COLLECTED BY WCC AT WASTEWATER LAGOONS 

Sample 
Number 

SWMU NOS. 101, 102 
CANNON AFB, NEW MEXICO 

Pesticides 

4,4-DDD 4,4-DDE oo -Chlordane 

CAN101-101N-50001 55UJ 55UJ 28UJ 

-5002 1U 15UJ 7.7UJ 

-5003 19J 63 31 

-5004 53 55 31 

CAN101-101S-5005 66U 90 23J 

-5006 30U 26J 15 

-5007 16 43 7.81 

u = Not detected 
J = Estimated value 
UJ = Estimated as non-detect at the CRQL 

-yChlordane 

28UJ 

4J 

421 

45 

34U 

15U 

8.2UJ 

1 All concentrations are in micrograms per kilogram (JLg/kg) 
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PCBs 

PCB 1254 

550U 

82J 

300J 

270J 

4901 

300U 

220J 
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- TABLE 10-7 

- TCLP RESULTS1 FOR SLUDGE SAMPLES - COLLECTED BY WCC AT WASTEWATER LAGOONS 

- SWMU NOS. 101, 102 - CANNON AFB, NEW MEXICO 

-- Sample Number 
Compound 

CAN101-101N-5003 CAN101-101S-5007 
TC Limie -- 1, 1-Dichloroethene 0.0250 0.0250 0.7 

- 1,1-Dichloroethane 0.0250 0.0250 0.5 - 1,4-Dichlorobenzene 0.050 0.050J 7.5 

- 2,4,5-TP (Silvex) 0.001U 0.001U 1.0 - 2,4,5-Trichlorophenol 0.0066 0.250J 400.0 - 2,4,6-Trichlorophenol 0.050 0.050J 2.0 - 2,4-D 0.0050 0.0050 10.0 - 2, 4-Dinitrotoluene 0.050 0.050J 0.13 - 2-Butanone 0.050 0.050 200.0 - 2-Methylphenol 0.050 0.050J 200.0 - 3/4-Methylphenol 0.0064 0.050J 200.0 - Arsenic LOU LOU 5.0 - Barium 0.25 1.2 100.0 - Benzene 0.025U 0.0250 0.5 - Cadmium 0.0075J 0.05U 1.0 - Carbon Tetrachloride 0.0250 - 0.0250 0.5 

Chlordane 0.0050 0.0050 0.03 -- Chlorobenzene 0.0250 0.0250 100.0 

Chloroform 0.0250 - 0.0250 6.0 

- Chromium 0.038J 0.1U 5.0 
,_ Endrin 0.001U 0.001U 0.02 
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(Concluded) 
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Sample Number 
Compound 

Hexachlor (and its epoxide) 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachloroethane 

Lead 

Mercury 

Methoxychlor 

Nitrobenzene 

Pentachlorophenol 

Pyridine 

Selenium 

Silver 

Tetrachloroethene 

Toxaphene 

Trichloroethene 

Vinyl Chloride 

gamma-BHC (Lindane) 

= 
= 

Not detected. 
Estimated value 

CANlOl-lOlN-5003 

0.00050 

0.05U 

0.05U 

0.05U 

o.su 
0.002U 

0.005U 

0.05U 

0.0078J 

0.1U 

0.05U 

0.017J 

0.025U 

0.05U 

0.025U 

0.05U 

0.0005U 

u 
J 
UJ = Estimated as non-detect at the CRQL 

1 All concentrations are in milligrams per liter (mg/L) 

CANlOl-lOlS-5007 
TC Limie 

0.00050 0.008 

0.05UJ 0.13 

0.05UJ 0.5 

0.05UJ 3.0 

0.5U 5.0 

0.002U 0.2 

0.005U 10.0 

0.05UJ 2.0 

0.25UJ 100.0 

O.lUJ 5.0 

0.1UJ 1.0 

0.1UJ 5.0 

0.00711 0.7 

0.05U 0.5 

0.025U 0.5 

0.05U 0.2 

0.0005U 0.4 

2 TC Limit as established by 40 CFR 261.24 for the Toxicity Characteristic Rule 
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DISSOLVED METALS CONCENTRATIONS1 IN GROUNDWATER SAMPLES 
COLLECTED BY WCC AT WASTEWATER LAGOONS 

I 

' 

' 

\\ 
,. ,f,·\ v 

i';;­
'I:'J fv 

'lr (\) i \ 1'-._ 

~'7 t~? 
h .. ' 

f\ '_£_.~_ 

;{) t' 'v 
'"1) 

\ ~) t 
~ \ 

SWMU NOS. 101, 102 
CANNON AFB, NEW MEXICO 

Downgradient / I' r ; ·~ Upgradient 
( m~, L l 'IV''~'/· L- r-------,--
El~merit ·.., j Well 101E 1 ""~~ L Well 101F Well 1010 Well 101H 

A filEt:_; E\-1>\ "\A.:Y 
Antimony - 0 0.06 u 0.06 u 0.06 u 0.06 u 
Arsenic 0 .. 1 , o.OI 0.005 u 0.005 u 0.005 u 0.005 u 

I 

Barium 1.0 \ 
I 

2- 0.022 J 0.075 0.026 J 0.026 J 

Beryllium - \ () ,00~ 0.002 u 0.002 u 0.002 u 0.002 u 
Cadmium o. o I lo.ooc 0.005 u 0.005 u 0.005 u 0.005 u 
Chromium 0 .0 5 / 0 • J 0.01 u 0.01 u 0.01 u 0.01 u 

I 
Cobalt -

I -
0.01 u 0.01 u 0.01 u 0.01 u 

Copper ~ 0 ,I 38 0.02 u .~:-i-.::.q 0.02 u 0.02 u 0.02 u I 
I 

Lead o.os I D· 01s 0.005 u 0.005 u 0.005 u 0.005 u 
l 

Mercury 0. CXJL I·~ 0.0002 u 0.0002 u 0.0002 u 0.0002 u 
l 

Nickel 
I 

0.04 u 0.04 u 0.0045 J 0.04 u -- · D. \0 
·,r 

\ )~O~ Selenium 0.0':,:) 0.01 UJ 0.025 u 0.0082 J 0.024 J 
/ l 

Silver 0,0~ I 0.01 u I ·"' 0.01 u 0.01 u 0.01 u 
J 

22792A/89MC114 W /R9T, 108 1 0-0!-92(9:32am)/RPT/7 

MCL2 

0.01/0.0053 

0.05 

1.0 

0.013 

0.0053 

0.1 
* 

1.04 

0.05 

0.002 

1.03 

0.05 

0.14 
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Element 

Thallium 

Tin 

Vanadium 

E,f;.:.:-

() t()02-

Upgradient 

Well101E 

0.01 UJ 

0.1 u 
0.02 

TABLE 10-8 
(Concluded) 

Downgradient 

Well 101F Well 101G 

0.05 UJ 

0.1 u 
0.012 

0.02 UJ 

0.1 u 
0.012 

------- , ___ 7 Zinc 
" --\' 

\D 0.0041 J () , !) 3'1 0.011 J 0.0075 u 
l.-

MCL = 
UJ = 
J = 
u = 

Maximum contaminant level 
Estimated as non-detect at the CRQL 
Estimated value 
Not detected 

1 All concentrations are in milligrams per liter (mg/L) 
2 Primary MCLin effect as of July 30, 1992 
3 Proposed primary MCL 
4 Secondary MCLin effect as of July 30, 1992 
* No primary or secondary MCL or proposed MCL as of March 1992 

22792A/89MC114W/R9T.l08 10-0l-92(9:32am)/RPT/7 

Well101H MCU 

0.01 UJ 0.022/0.0013 

* 0.1 u 
* 0.016 

0.02 u 5.04 
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TABLE 10-9 

Woodward .Clyde 
Consultants 

COMPARISON OF THE CONCENTRATIONS OF DETECTED 
METALS TO MCLs IN SURFACE WATER SAMPLES 
COLLECTED BY WCC AT WASTEWATER LAGOONS 

Sample Number 

CAN101-101N-3001 

CAN101-101N-3002 

CAN101-101N-3003 

SWMU NOS. 101, 102 
CANNON AFB, NEW MEXICO 

V r 

II 

~ Concentration 
Element (mg/L) 

Barium 1 1 
rl, 

v 0.059 
II (t 

Lead '' 1 ·~ . 0.032·. "3 1
• 

Barium 

Copper i 

Zinc • 

Barium 

Copper 

Lead 

0.11' 111 !'; 

0.02 I ,, 

0.032. ?'l / 

0.1 

0.051 

0.0071 

A WQC for Protection 
of Aquatic Life 

Acute 

* 
.082 

* 
0.18 

.120 

* 
.018 

.082 

Chronic 
Value 

* 
.0032 

* 
.012 

.110 

* 

Mercury ; 

Silver 

0.0011 I ' V'( - .0024 

.012 

.0032 

.000012 

.00012 

Vanadium 

Zinc 

0.04J 

0.038 

0.12 

.0041 

* * 
.120 .110 

Attainable or 
Designated Uses 

Livestock 
& Wildlife 

Irrigation Watering 

* * 
5.0 .1 

* * 
.2 .5 

2.0 25.0 

* * 
.2 .5 

5.0 .1 

* .010 

* * 
.1 .1 

2.0 25.0 

MCL 
mg/L 
J 

= Maximum contaminant level 
= Milligrams per liter 
= Estimated value 

* = No standard for this metal 
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11.0 

FIRE DEPARTMENT TRAINING AREA NO.2 (SWMU NO. 106/IRP NO. Ff-7) 

11.1 SWMU DESCRIPTION 

11.1.1 Setting 

This SWMU is located in the southeast comer of the base bounded on the north by an 

east-west paved road and west of an old abandoned north-south runway. The unit 

consists of two small round depressions in the land surface that is sparsely vegetated and 

measures approximately 250 feet across (Figure 11-1). 

11.1.2 History of Use 

Fire Training Area No. 2 was used from 1968 to 1974 to provide fire extinguishing 

experience for base personnel. The ground was saturated with water and unused JP-4 

fuel was introduced to create fires. Approximately 300 gallons of fuel was burned at 

each exercise, which occurred about eight times per year (USAF 1990). 

11.1.3 Past Investigations 

During 1984, Radian Corporation drilled one deep soil boring (Boring No. 7) on the 

west side of the lowest point of the area. Results of soil sample analyses, shown in 

Table 11-1, indicate the presence of oil and grease, and lead at this SWMU (Radian 

1986). 

11.1.4 Land Use and Demography 

This unit is located in an open grass-covered field. The area is currently not in use. 

Due to the remoteness and inactivity of this SWMU, no personnel use the area. 

22792/89MC114W /R9.11 10-09-92/RPr /9 11-1 
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11.2 FIELD INVESTIGATION 

Woodward .Clyde 
Consultants 

This section provides a discussion of the field activities conducted by wee at Fire 

Department Training Area No.2 from October 23 through 26, 1991 and on December 
5, 1991. The activities at this SWMU, as outlined in the FSP (Wee 1991c), consisted 
of collecting 4 surface soil samples for chemical analysis, 1 surface soil sample for 

gradation analysis, drilling 4 soil borings, and collecting 16 subsurface soil samples for 

chemical analysis and 7 subsurface soil samples for gradation analysis. The resampling 
phase of the field program, which became necessary due to laboratory missed holding 
times, consisted of redrilling 2 soil borings and recollecting 4 subsurface soil samples for 

chemical analysis. 

Table 11-2 summarizes the drilling and sampling methods, along with sampling frequency 
conducted at each soil boring and surface soil sample location during the 1991 wee 
investigation. A complete record of all surface soil, subsurface soil, and associated 
QAjQe samples collected at Fire Department Training Area No. 2 is presented in 
Table 11-3. The locations of the surface samples and soil borings are shown on Figure 

11-1. 

11.2.1 Sampling Objectives 

The objective of sampling at Fire Department Training Area No. 2 was to evaluate the 

nature and extent of potential hazardous contaminants that may be present. The surface 

soil and subsurface soil sampling programs were designed to supplement previous 

investigations. The data collected at these boring locations were used to further evaluate 

the extent of potential contamination, if present, and to perform a baseline risk 

assessment to determine if the area poses a risk to human health or the environment. 

The data may also be utilized to evaluate remedial actions if necessary. Presently, there 
does not appear to be any substantial risk to the groundwater, so no hydrogeologic 

investigation was planned or conducted. 

22792/89MC114W /R9.11 10-09-92/RPf /9 11-2 
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11.2.2 Surface Soil Investigation 

Woodward .Clyde 
Consultants 

Four surface soil samples were collected from 0 to 0.5 feet BGS near soil borings 1061 

through 1064. These samples were collected using a stainless steel hand trowel and 

analyzed for BTEX, TPH, and lead/chromium. In addition, the sample from boring 
1091 was sent out for geotechnical gradation analysis. 

11.2.3 Subsurface Soil/Vadose Zone Investigation 

Four soil borings, 1061 through 1064, were drilled to depths of 32, 31, 32, and 32 feet 

BGS, respectively, two in each of the lobe-type depressions within the SWMU. Boring 

1061 was located as close as possible to Radian's 1984-1985 field investigation boring 7. 

Each soil boring was sampled continuously to a depth of 20 feet BGS and at 5-foot 

intervals from 20 feet BGS to total depth. All soil borings were described lithologically 

from the split spoon samples obtained during drilling. Subsurface samples for chemical 

analysis were collected at 4, 10, 20, and 30 feet BGS in borings 1061, 1063, and 1064, 

and at 6, 10, 20, and 30 feet BGS in boring 1062 for a total of sixteen subsurface soil 

samples. The subsurface analytical samples were collected with stainless steel split 

spoons and analyzed for TCL VOCs, TPH, and lead/ chromium. Seven subsurface 

samples for geotechnical gradation analysis were collected at 14 feet BGS in boring 1061, 

at 2 and 18 feet BGS in boring 1062, at 4 and 25 feet BGS in boring 1063, and at 8 and 

30 feet BGS in boring 1064. 

During the resampling phase, two additional soil borings, 1065 and 1066 (redrills of 

borings 1061 and 1063), located approximately 2 feet east and 3 feet southeast, 

respectively, from the original borings, were drilled to depths of 6 and 32 feet BGS, 

respectively, and sampled at the same intervals where analytical subsurface soil samples 

were collected in the original boring. Four additional subsurface soil samples were 

collected at 4 feet BGS in boring 1065 and at 4, 20, and 30 feet BGS in boring 1066 

because the laboratory missed holding times for the TCL VOC analyses on the original 

samples. These samples were analyzed for TCL VOCs only. 

22792/89MC114W /R9.11 10-09-92/RPT /9 11-3 
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11.3 PHYSICAL CHARACfERISTICS 

Woodward.Ciyde 
Consultants 

This section provides a discussion of the soil, geology and hydrogeology at Fire 

Department Training Area No. 2 based on the detailed lithologic descriptions of split 

spoon samples and gradation analysis results from the 1991 wee investigation, and the 
review of the lithologic boring logs from the previous 1984-1985 Radian field 

investigation. 

11.3.1 Soil 

The soils underlying the Fire Department Training Area No. 2 area consist of sandy 

loam and loamy sand of the Amarillo Soil Group. The soils consist primarily of very 
fine- to fine-grained, well sorted, silty, clayey, unconsolidated red-brown sands. The 

sands are comprised predominantly of subangular quartz grains. One gradation analysis 

was performed on a sample collected within this unit at 0.5 feet BGS in boring 1061. 

The results indicate that this soil sample was comprised of approximately 44 percent 

sand, 28 percent silt, and 28 percent clay. The sands are generally dry to slightly moist 

at depth with a thickness ranging between 1 to 4 feet. 

11.3.2 Geology 

The near surface (upper 58 feet) stratigraphy at Fire Department Training Area No.2 

consists of Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. 

Geologic cross-section J-J' (Figure 11-2) was constructed using information on the 

lithologic boring logs from the 1991 wee field investigation along with one boring log, 

7, from the 1984-1985 Radian field investigation. This cross-section runs west-east (see 

Figure 11-1 for the cross-section location). Stratigraphic correlations of the various 

fluvial deposits between borings is based primarily on the split spoon lithologic samples 

collected during drilling. 

The SWMU is underlain by Ogallala fluvial deposits consisting primarily of well to 

moderately sorted sand, with prominent ( 4 to 12 feet thick) layers of caliche. The total 

thickness of these Ogallala deposits beneath the SWMU is not presently known, but 

based on regional information, may be as thick as 390 feet. 

22792/89MC114W /R9.11 10.00-92/RPT /9 11-4 
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It would appear from the geologic cross-section and the lithologic descriptions (Appendix 

B-1) that one, and possibly two, distinct sand, sand/caliche units are present beneath the 

SWMU to a depth of 58 feet. The lower fluvial deposits shown on the geologic cross­

section from 4202 to 4221 feet MSL consist of medium-grained, moderately sorted, light 

to medium orange sands. These sands are comprised predominantly of quartz grains, 
with varying amounts of silt and clay. Occasionally, there are hard caliche pockets 

throughout. This unit was only encountered in the Radian boring 7 at approximately 40 

feet BGS. The thickness of this unit is unknown at present due to the fact that the unit 

was not fully penetrated, but is at least 19 feet thick at this SWMU. 

The upper fluvial deposits shown on the geologic cross-section from 4221 to 4260 feet 

MSL consist of fine- to very fine-grained, well sorted, silty, calcareous, medium to light 
red-brown to pale brown sands. These sands are comprised predominantly of subangular 

to angular quartz grains with varying amounts of silt and calcium carbonate. 

Occasionally, these sands are moderately to well cemented with calcium carbonate. 

Prominent layers (ranging from 4 to 12 feet in thickness) and small pockets or nodules 

of light red-brown to pale brown, silty, sandy, clayey caliche are scattered throughout this 

unit. 

Six gradation analyses were performed on samples collected within this unit, two from 

the caliche at 2 feet BGS in boring 1062 and at 4 feet BGS in boring 1063, and four 

from the sands at 14 feet BGS in boring 1061, 18 feet BGS in boring 1062, 25 feet BGS 

in boring 1063, and 8 feet BGS in boring 1064. The results indicate that the caliche 

samples were comprised of approximately 48 to 57 percent calcium carbonate and/ or 

clay-sized material, 23 to 33 percent sand, and 19 to 20 percent silt, while the sand 

samples were comprised of approximately 43 to 67 percent sand, 13 to 21 percent silt, 

and 20 to 36 percent calcium carbonate and/ or clay-sized material. Based on the cross­

section the thickness of this unit probably ranges from 38 to 40 feet thick based on 

boring 7. 

Near the base of this unit, a very fine- to fine-grained, well sorted, calcareous red-brown 

sand layer was encountered in borings 1063 and 1064 at approximately 4231 feet MSL 

(30 feet BGS). This sand is comprised predominantly od subangular quartz grains with 

very minor amounts of silt. One gradation analysis was performed on a sample collected 

22792/89MC114W /R9.11 10-09-92/RPT /9 11-5 
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within this layer at 30 feet BGS in boring 1064. The results indicate that this sand 

sample was comprised of approximately 73 percent sand, 14 percent silt, and 13 percent 

calcium carbonate and/ or clay-sized material. Approximately 1 to 4 feet of native 

topsoil exists above this unit. No groundwater was encountered during the drilling of 

these borings. 

11.4 NATURE AND EXTENT OF CONTAMINATION 

One surface and four subsurface soil samples were collected from each of four soil 

borings, 1061 through 1064 (Figure 11-1). Evaluation of the chemical analyses (TCL 

VOCs, chromium/lead, TPH, BTEX) on these samples provides the basis for 

characterizing the nature and extent of contamination. 

Subsurface soil samples were analyzed for volatile organic compounds. Acetone was 

detected infrequently and in low concentrations. Its presence can be attributed to 

laboratory contamination. BTEX analysis indicated the presence of toluene at 140 

J.£g/kg in surface sample 1061 and benzene at 170 J.£g/kg in surface sample 1064. Levels 

of TCL VOCs were below the CRQL for all subsurface samples. 

Chromium and lead were detected above site background in all surface soil samples. 

Chromium was present in concentrations of 19.2, 11.4, 8.9, and 9.8 mg/kg for surface soil 

samples at borings 1061, 1062, 1063, and 1064, respectively. Lead was present in 

concentrations of 31.4, 111, 41.0, and 10.3 mg/kg for surface soil at borings 1061, 1062, 

1063, and 1064, respectively. The concentrations of chromium and lead in the subsurface 

samples were near or below site background levels for soil at Cannon AFB, with the 

exception of the samples collected at 10 feet bgs in borings 1061 and 1063. These two 

samples indicated chromium at concentrations of 11.4 mg/kg and 10.9 mg/kg, 

respectively. Table 11-4 summarizes the concentrations for chromium and lead at this 

SWMU. 

Total petroleum hydrocarbon concentrations of surface soil samples 1061 through 1064 

ranged from 49.6 mg/kg to 232 mg/kg (Table 11-5). TPH and BTEX were non­

detectable in all subsurface samples. 

22792/89MC114W /R9.1l 10-09-92/RPT/9 11-6 
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In summary, the extent of soil with TPH contamination is limited to the shallow soils at 

0 to less than 4 feet and probably does not extent beyond the boundary of the SWMU, 

which is shown on Figure 11-1. Concentrations of lead and chromium in surface soil 

samples at this SWMU were above site background levels. Lead and chromium in 

subsurface samples were below site background levels with the exception of chromium 
at 11.4 mg/kg at 10 feet bgs in boring 1061 and 109 mg/kg at 10 feet bgs in boring 1063. 

The surface soil and subsurface soil sample analyses also complement the results of 

previous investigations. Soil boring 1061 is located close to Radian's 1984-1985 field 

investigation boring 7. Results of the soil sample analysis for boring 1061 is consistent 

with the previous conclusion that lead is present in low concentrations of 3-4 mg/kg 

(Table 11-1) and purgeable organic compounds are non-detectable at depths below 
ground surface. Radian's previous investigation also detected oil and grease at depths 

greater than 50 feet in boring 7. However, the TPH results from the present 

investigation do not confirm the presence of petroleum hydrocarbons at this depth. 

22792/89MC114W /R9.11 10-09-92/RPT /9 11-7 
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Sample 
Number 

7-1 

7-2 

7-3 

Ft-BGS 
mgjkg 
p,gjkg 
( ) 
ND 
NA 

TABLE 11-1 

Wooclwarci.Ciyde 
Consultants 

ANALYTICAL RESULTS OF SOIL SAMPLES COLLECTED BY 
RADIAN AT FIRE DEPARTMENT TRAINING AREA NO. 2 

SWMU NO. 106/IRP NO. FT-7 
CANNON AFB, NEW MEXICO 

Oil and 
Sample Depth Grease 

(Ft-BGS) (mg/kg) 

1.0-2.5 1000 

5.0-6.0 3400 

57.4-58.0 8600 (80) 

= Feet below ground surface 
= Milligrams per kilogram 
= Micrograms per kilogram 

Lead 
(mg/kg) 

3.1 

3.9 

3.9 

= Re-analysis using infrared methods 
= Not detected 
= Not analyzed, sample discarded 

Purgeable Organic Compounds 
(EPA 8010/8020) 

(J.tg/kg) 

ND 

ND 

NA 

Source: Final Report, IRP Phase II (Radian 1986) 
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TABLE 11-2 

SUMMARY OF SURFACE SOIL SAMPLING, BOREHOLE DRILLING, AND BOREHOLE SAMPLING CONDUCTED BY WCC AT FIRE DEPARTMENT TRAINING AREA NO. 2, 

BORING I DRILLING/ I DRILL I BOREHOLE I DRILLING/ 
NUMBER SAMPLING RIG DIAMETER SAMPLING 

METHOD USED (In) DEPTH 
INTERVALS 

(Ft-BGS) 

1061 IHT NA NA 0 to0.5 

HSA B-53 6.5 0 to22 

22 to 32 

(l(l6!ij• I tisA·.·.·.····· 8;,6i8 •·1:s• C!tci6 ••.• / 

1062 HT NA NA 0 to0.5 

HSA B-53 6.6 0 to22 

22to31 

1063 I HT NA NA 0 to0.5 

HSA B-61A 6.6 0 to22 

22 to 32 

tiSA li~iB . 7.6> .·o to-~C . ..-.. 
6t~3a 

1064 I HT INA I NA I 0 to0.6 
HSA B-61A 6.5 0 to22 

22 to 32 

In Inches 

Ft-BGS Feet Below Ground Surface 

Ft-MSL Feet Mean Sea Level 

SPT Standard Penetration Test 

HSA Hollow Stem Auger 

HT Hand Trowel, Surface Sample 

NA Not Applicable, Surface Sample 

NS Not Sampled 

SWMU NO. 106/IRP NO. FT -7, CANNON AFB, NEW MEXICO 

BOREHOLE 

SAMPLING 

FREQUENCY 

NA 

Continuous 

6' Intervals 

-s.;irilil~aif ·.·.···•·· 

NA 

Continuous 

6' Intervals 

NA 

Continuous 

6' Intervals 

s· '"'•W.i" .. 10'@.@11 

INA Continuous 

6' Intervals 

B-63 

B-61A 

B-61B 

F-10 

CME-76 

OD 

ID 

DATE(S) NUMBER OF NUMBER OF NUMBER OF NUMBER OF GROUND TOTAL DATE 

DRILLED/ ANALYTICAL ANALYTICAL SPTSOIL GRADATION ELEVATION DEPTH BOREHOLE 

SAMPLED SOIL OA/OC SAMPLES ANALYSIS (Ft-MSL) OF GROUTED 

SAMPLES SAMPLES COLLECTED SAMPLES BOREHOLE 

COLLECTED COLLECTED COLLECTED (Ft-BGS) 

10-23-91 1 1 NA 1 4261.27 32 10-23-91 

10-23-91 3 2 11 1 

10-23-91 2 0 

i···················}················· 

1i >> ·. ·.·. 1~;;C~M< .. · 
I 

.... •....• > >. i) ~~~q.r r ( ri~;w;~t 

10-23-91 1 1 NA 0 4261.20 31 10-27-91 

10-23-91 to 10-24-91 3 1 11 2 

10-24-91 to 10-26-91 1 0 2 0 

10-23-91 1 1 NA 0 

10-26-91 3 1 11 1 

10-26-91 to 10-26-91 1 0 2 

10-23-91 1 0 NA 

I 

0 

10-26-91 3 1 11 1 

10-26-91 1 1 2 

Mobile B-63 Auger Drill Rig with 6" OD /3.76" ID Augers and 6.6" Bullet Bit 
Mobile B-61 Auger Drill Rig with 6" OD /3.76" ID Augers and 6.6" or 6.26" Bullet Bit 

Mobile B-61 Auger Drill Rig with 7.26" OD /4.26" ID Augers and 7.6" Bullet Bit 

Falling F-10 Auger Drill Rig with 8.26" OD /4.25" ID Augers and 8.5" Bullet Bit 

14261.69 

14261.61 

Central Mine Equipment CME-75 Auger Drill Rig with 7.76" OD /4.26" ID Augers and 8.0" Bullet Bit 

Outer Diameter 

Inner Diameter 

I 32 110-27-91 

I 32 110-27-91 

( )• The borings that are shaded and In parentheses correspond to either a redrlll or surface resample of the previous boring or surface sample due to laboratory missed holding times. These borings or 

surface resamples were drilled or collected approximately 1 to Sloe! away from the original boring or surface sample. 

22792A/89MC114W/R9T11-2.'M<1 01-0ct-92/RPT/11 
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TABLE tt-3 

Woodward-Clyde 
Consultants 

SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND QAJQC SAMPLES COLLECTED BY WCC AT FIRE DEPARTMENT TRAINING AREA NO.2, 

SWMU NO. t06/IRP NO. FT -7, CANNON AFB, NEW MEXICO 

BORING 

NUMBER 

t06t 

t062 

t063 

DEPTH 

INTERVAL 

(Ft-BGS) 

0 to0.5 

0 to2 

2to4 

4to6 

6to8 

8to tO 

tO to t2 

t2to t4 

t4to t6 

t6to t8 

t8to20 

20 to 22 

25to 27 

30 to 32 

0 to0.5 

0 to2 

2to4 

4to6 

6to8 

8to to 

tO to t2 

t2to t3.5 

t4to t5.5 

t6to t7.5 

t81o t9 

201022 

25to26 

30 to3t 

0 to0.5 

Oto2 

2to4 

4to6 

6to8 

8to tO 

tOto t2 

t21o t4 

t41o t6 

t6to t8 

t8to20 

20 to 22 

25 to 27 

SAMPLE 

IDENTIFICATION 

NUMBER 

SAMPLE 

TYPE 

A 

A 
GA 

SPT 

SPT 

FD 

CANt06-t06t ~000 

CANt06-t06t-t063 
CANt06-t06t-4000 

CANt06-t06t-4000 

CANt06-t06t-4002 

CANt06-t06t-0004 

CANt06-t06t-4006 

AISPT MS/MSD 

SPT 

CANt06-t06t-4008 SPT 

CANt06-t06t~OtO A/SPT 
CANt06-t06t-t06t A 

CANt06-t06t-40t2 SPT 

CANt06-t06t-40t4 SPT/GA 

CANt06-t06t-40t6 SPT 

CANt06-t06t-40t8 

CANt06-t06t~020 

CANt06-t06t-4025 

CANt06-t06t~030 

CANt06-t062~000 

CANt06-t062-tOOt 

CANt06-t062-4000 

SPT 

A/SPT 

SPT 

A/SPT 

A 

A 
SPT 

CANt06-t062-4002 SPT/GA 

CANt06-t062-4004 

CANt06-t062~006 

CAN106-1062-4008 

CANt06-1062~0t0 

CANt06-t062-40t2 

CANt06-t062-40t4 

SPT 

A/SPT 

SPT 

A/SPT 

SPT 

SPT 

CANt06-t062-40t6 SPT 

CANt06-t062-40t8 SPT/GA 

CANt06-t062~020 A/SPT 

CANt06-t062-t062 A 

CANt06-t062-4025 SPT 

CANt06-t062~030 

CANt 06-1063-0000 

CANt06-1063-4000 

CANt06-t063-4002 

CANt06-t063-0004 

CANt06-t 063-4004 

CANt06-t 063-4006 

CANt06-t 063-4008 

CANt06-t OS3-00t o 
CANt06-1063-40t2 

AISPT 

A 

SPT 

SPT 

AISPT 

GA 

SPT 

SPT 

A/SPT 

SPT 

CANt06-t063-40t4 SPT 

CANt06-t063-40t6 SPT 

CANt06-t063-t05t A 

CANt06-t063-40t8 SPT 

CAN106-t0S3-0020 A/SPT 

CANt06-t063-4025 SPT/GA 

FD 

MAD 

FD 

MSIMSD 

AB 

22792A/89MCtt4W/R9Ttt-3.WK t Ot-Oct-92/RPT/tt 

Soil 

Soil 
Soil 
Soil 

Soil 

Soil 

Soil 
Soil 
Soil 

Soil 
Soil 

Soil 

Soil 
Soil 

Soil 

Soil 
Soil 

Soil 

Soil 
Soil 

Soil 
Soil 

Soil 

Soil 
Soil 
Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 
Soil 

DATE 

SAMPLED 

t0-23-9t 

t0-23-9t 

t0-23-9t 

t0-23-9t 

t0-23-9t 

t0-23-9t 

t0-23-9t 

t0-23-9t 

t0-23-9t 
t0-23-9t 

t0-23-9t 

t0-23-9t 

t0-23-9t 

t0-23-9t 

t0-23-9t 

t0-23-9t 

t0-23-9t 

t0-23-9t 

t0-23-9t 

t0-23-9t 

10-23-91 

t0-23-9t 

t0-23-9t 

t0-23-9t 

t0-23-9t 

10-24-St 

t0-24-9t 

t0-24-9t 

t0-24-9t 

t0-24-9t 

t0-24-9t 

t0-2S-9t 

t0-23-9t 

t0-2S-9t 

t0-2S-9t 

t0-2S-9t 

10-2&-91 

t0-2&-91 

t0-2S-9t 

t0-2S-9t 

t0-2S-9t 

t0-2S-9t 

t0-2S-9t 

t0-2S-9t 

10-2&-St 

t0-2S-9t 

t0-26-9t 

TIME OVAON 

SAMPLED SAMPLE 

(ppm) 

0755 

0755 
0755 

0807 

0820 

0830 

0845 
0855 

09t5 

09t5 

0925 

0940 

tOOO 

t035 

tttO 

tt35 

t345 
t345 
t6t0 

1620 

1630 

1645 

1700 

1715 

t725 

0820 

0850 

0910 

1005 

t005 

t055 

0823 

14t5 

tt10 

tt20 

tt30 

tt30 

1t43 

t3t5 

t325 

t340 
t400 

t425 

t625 

t740 

t820 

08t5 

0 

0 
0 

0 

0 
0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 
0 
0 

0 

0 

0 

0 
0 

ANALYTICAL 

PARAMETERS 

BTEX,TPH,Pb/Cr 

BTEX,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

BTEX,TPH,Pb/Cr 

BTEX, TPH,Pb/Cr 

VOC, TPH,Pb/Cr 

VOC, TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

BTEX,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

voc 

VOC, TPH,Pb/Cr 
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TABLE 11-3 

Wooclward.Ciyde 
Consultants 

SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND QAJQC SAMPLES COLLECTED BY V«:C AT FIRE DEPARTMENT TRAINING AREA NO.2, 
SWMU NO. 106IIRP NO. FT -7, CANNON AFB, NEW MEXICO 

BORING 
NUMBER 

1064 

Ft-BGS 

OVA 

ppm 

A 

SPT 
GA 

L 

MS/MSD 

( ). 

DEPTH 

INTERVAL 

(Ft-BGS) 

Oto0.5 

Oto2 

2to4 
4to6 
6to8 
8to 10 

10 to 12 
12to 14 
14to 15 

16to 18 

18 to 19 

20 to 22 

25to 26 
30 to 32 

SAMPLE 
IDENTIFICATION 

NUMBER 

CAN106-1064-0000 
CAN1 06-1 064-<4000 
CAN 106-1 064-<4002 
CAN106-1064-0004 
CAN1 06-1 064-<4006 

CAN1 06-1 064-<4008 
CAN1 06-1064-0010 
CAN106-1064-4012 
CAN106-1064-4014 
CAN1 06-1 064-<40 16 

CAN106-1 064-4018 
CAN106-1064-0020 
CAN106-1064-1002 
CAN106-1064-4025 
CAN106-1064-0030 
CAN1 06-1064-4030 
CAN106-1064-1081 

Feet Below Ground Surface 

Organic Vapor Analyzer Reading 
Parts per Million 
Analy1ical 

Standard Penetration Test 
Gradation Analysis 
Lithology 

Matrix Spike I Matrix Spike 

Duplicate 

SAMPLE 

TYPE 

A 

SPT 

SPT 
AISPT 
SPT 

SPTIGA 

AISPT 
SPT 

SPT 
SPT 

SPT 

A/SPT 
A 

SPT 

A/SPT 

GA 

A 

FD 

MRD 

AB 
RB 
OW 

TB 

voc 
PCB 

TCL 

QA/QC SAMPLE DATE 
SAMPLED 

Soil 10-23-91 
Soil 10-26-91 

Soil 10-26-91 
Soil 10-26-91 
Soil 10-26-91 
Soil 10-26-91 
Soil 10-26-91 
Soil 10-26-91 
Soil 10-26-91 
Soil 10-26-91 
Soil 10-26-91 
Soil 10-26-91 

MRD Soil 10-26-91 
Soil 10-26-91 
Soil 10-26-91 
Soil 10-26-91 

ow Water 10-26-91 

Field Duplicate 
Missouri River Division Duplicate 
Ambient Blank 
Rinsate Blank 
Decontamination Water Blank 
Trip Blank 

Volatile Organic Compounds (TCL) 

TIME OVAON 
SAMPLED SAMPLE 

(ppm) 

ANALYTICAL 
PARAMETERS 

1430 0 BTEX,TPH,PbiCr 
1205 

1215 
1235 0 VOC,TPH,PbiCr 
1240 

1245 
1305 0 VOC, TPH,PbiCr 
1315 0 
1330 0 
1350 
1410 

1420 0 VOC, TPH,PbiCr 
1420 0 VOC,TPH,PbiCr 
1445 

1520 0 VOC,TPH,PbiCr 
1520 0 
1600 voc 

sv Semi Volatile Organic Compounds 
M Metals (TAL) 
TPH Total Petroleum Hydrocarbons 
BTEX Benzene, Toluene, Ethylbenzene, 

Xylene 
TOC Total Organic Carbon 

OL Organic Lead 
Polychlorinated Biphenols, Pesticides PbiCr Lead I Chromium 
Target Compound List TAL Target Analyte List 

The borings that are shaded and in parentheses co"espond to either a red rill or surface resample of the previous boring or surface sample due 
to laboratory missed holding times. These borings or surface resamples were drilled or collected approximately 1 to 5 feet away from the 
original boring or surface sample. 
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TABLE 11-4 

Woodward.Ciyde 
Consultants 

CHROMIUM AND LEAD CONCENTRATIONS IN SOIL SAMPLES 
COLLECTED BY WCC AT FIRE DEPARTMENT TRAINING AREA NO. 2 

Sample 

1061 

1062 

1063 

1064 

Ft-BGS 
mg/kg 
J 

= 
= 
= 

SWMU NO. 106/IRP NO. FT-7 
CANNON AFB, NEW MEXICO 

Sample Depth 
(Ft-BGS) 

0- 0.5 
4 
10 
20 
30 

0- 0.5 
6 
10 
20 
30 

0- 0.5 
4 
10 
20 
30 

0- 0.5 
4 
10 
20 
30 

Feet below ground surface 
Milligrams per kilogram 
Estimated value 

Chromium1 

(mg/kg) 

19.2 
5.6 

11.4 
4.3 
6.2 

11.4 
3.4 
6.3 
2.9 
3.6 

8.9 
4.0 

10.9 
6.4 
4.7 

9.8 
6.7 
8.1 
4.6 
7.6 

Lead2 

(mg/kg) 

31.4 
4.5 
7.4 
2.6 
3.2 

11.11 
3.0 
5.8 
1.0 
2.4 

41.0 
3.8 
8.8 
3.2 
1.8 

10.3 
3.5 
5.8 
2.4 
3.9 

2 
Background range for chromium is 2.67 to 9.31 mg/kg (see Table 2-7). 
Background range for lead is 1.76 to 8.64 mg/kg (see Table 2-7). 

22792/89MC114W/R9T.114 09-23-92/RPT/22 Sheet 1 of 1 
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TABLE 11-5 

Woodward .Clyde 
Consuftants 

TOTAL PETROLEUM HYDROCARBON CONCENTRATIONS IN SOIL SAMPLES 
COLLECT BY WCC AT FIRE DEPARTMENT TRAINING AREA NO. 2 

SWMU NO. 106/IRP NO. FT-7 
CANNON AFB, NEW MEXICO 

Boring Number 
(Redrill Boring Number) 

Sample Depth 
(Ft-BGS) 

Ft-BGS 
mg/kg 
u 

1061 

(1065) 

1062 

1063 

(1066) 

1064 

= 
= 
= 

0-0.5 

4-6 

10-12 

20-22 

30-32 

0-0.5 

6-8 

10-12 

20-22 

30-32 

0-0.5 

4-6 

10-12 

20-22 

30-32 

0-0.5 

4-6 

10-12 

20-22 

30-32 
Feet below ground surface 
Milligrams per kilogram 
Not detected at the reporting limit 

22792A/89MC114W/R9T.ll5 09-28-92/RPT/12 

TPH 
(mg/kg) 

102 

45.1U 

47U 

44.5U 

45.4U 

177 

45.6U 

45.6U 

44.9U 

44.4U 

232 

44.1U 

45.4U 

42.9U 

44.2U 

49.6 

45.6U 

44.1U 

44U 

44.2U 

Sheet 1 of 1 
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12.0 

FIRE DEPARTMENT TRAINING AREA NO. 3 (SWMU NO. 107 /IRP NO. FT-8) 

12.1 SWMU DESCRIPTION 

12.1.1 Setting 

This SWMU was an unlined surface area located in the southeastern part of Cannon 
AFB (Figure 12-1). It is immediately adjacent to an abandoned north-south runway. 
The area is in a half moon shape about 100 feet in length and is surrounded by a low 

berm (less than one foot high). 

The area has little vegetation on it and the southwest comer has a small wooden storage 
unit open on one side containing various empty pails. The ground in this comer of the 
site, which is partially covered with gravel, is also littered with empty plastic containers, 

pails and a large empty aircraft fuel tank. 

12.1.2 History of Use 

This unit was in operation during the same time period as Fire Training Area No.2, 

which was between 1968 and 1974. Approximately 300 gallons of unused JP-4 fuel was 

used to create fires. Exercises occurred about 8 times per year (USAF 1990) . 

12.1.3 Past Investigations 

A deep soil boring (Boring No. 8) was drilled in this area in 1984 by Radian 
Corporation. The sample results shown in Table 12-1 indicate the presence of oil and 
grease, and lead at this SWMU. 

12.1.4 Land Use and Demography 

Although fires are no longer conducted at Fire Training Area No.3, the area continues 

to have activities associated with the adjacent explosive ordinance site. The explosive 

22792/89MC114W /R9.U 10-09-92/RPT /18 12-1 
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ordinance site, which is approximately 1800 feet in diameter, has always been used for 

ammunition disposal and training operations. Currently, this ammunition facility is used 

for practice only, with no detonations taking place. Approximately 5 people used this 

area for one to two hours per month. 

12.2 FIELD INVESTIGATION 

This section provides a discussion of the field activities conducted by wee at Fire 

Department Training Area No. 3 from October 8 through 26, 1991 and from December 

6 through 10, 1991. The activities at this SWMU, as outlined in the FSP (Wee 1991c), 
consisted of collecting 4 surface soil samples for chemical analysis, drilling 4 soil 

borings, and collecting 16 subsurface soil samples for chemical analysis and 7 subsurface 
soil samples for gradation analysis. Based on elevated OVA readings and odors detected 

from the soil sample collected at the targeted bottom of one soil boring, it was decided 
to drill this boring approximately 37 feet deeper than originally planned to evaluate the 

vertical extent of potential contamination. A total of 3 additional subsurface soil 

samples for chemical analysis were collected. The resampling phase of the field, which 

became necessary due to laboratory missed holding times, consisted of redrilling 2 soil 

borings and recollecting 4 subsurface soil samples for chemical analysis. 

Table 12-2 summarizes the drilling and sampling methods, along with sampling frequency 

conducted at each soil boring and surface sample location. A complete record of all 

surface soil, subsurface soil, and QAjQe samples collected at Fire Department Training 

Area No. 3 is presented in Table 12-3. The locations of the surface samples and soil 

borings are shown on Figure 12-1. 

12.2.1 Sampling Objectives 

The objective of sampling at Fire Department Training Area No. 3 was to evaluate the 

nature and extent of potential hazardous contaminants that may be present. The surface 

soil and subsurface soil sampling programs were designed to supplement previous 

investigations. The data collected at these boring locations were used to further evaluate 

the extent of potential contamination, if present, and to perform a baseline risk 

assessment to determine if the area poses a risk to human health or the environment. 

22792/89MC114W /R9.U 10-09-92/RPT /18 12-2 
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The data may also be utilized to evaluate remedial actions if necessary. Presently, there 

does not appear to be any substantial risk to the groundwater, so no hydrogeologic 

investigation was planned or conducted. 

12.2.2 Surface Soil Investigation 

Four surface soil samples were collected from 0 to 0.5 feet BGS near soil borings 1071 

through 1074. These samples were collected using a stainless steel hand trowel and 

analyzed for BTEX, TPH, and lead/ chromium. 

12.2.3 Subsurface Soil/Vadose Zone Investigation 

Four soil borings, 1071 through 1074, were drilled to depths of 31. 31, 31, and 67.1 feet 

BGS, respectively, in either low lying areas or areas of visible staining or residue within 

the SWMU boundary. Boring 1071 was located as close as possible to Radian's 1984-

1985 field investigation boring 8. The exact location of boring 8 could not be 

determined by wee during the 1991 investigation. Each soil boring was sampled 

continuously to a depth of 20 feet BGS and at 5-foot intervals from 20 feet BGS to total 

depth. All soil borings were described lithologically from the split spoon samples 

obtained during drilling. Subsurface samples for chemical analysis were collected at 5, 

10, 20 and 29.5 feet BGS in boring 1071; at 4, 10, 20, and 30 feet BGS in borings 1072 

and 1073; and at 4, 10, 20, 30, 45, 50, and 60 feet BGS in boring 1074 for a total of 

nineteen subsurface soil samples. The subsurface analytical samples were collected with 

stainless steel split spoons and analyzed for TeL VOCs, TPH, and lead/ chromium. 

Seven subsurface samples for geotechnical gradation analysis were collected at 13.5 feet 

BGS in boring 1071, at 2 and 18 feet BGS in boring 1072, at 6 and 25 feet BGS in 

boring 1073, and at 8 and 30 feet BGS in boring 1074. 

During the resampling phase, two additional soil borings, 1075 and 1076 (redrills of 

borings 1074 and 1073), located approximately 5 and 2 feet north of the original borings, 

respectively, were drilled to depths of 52 and 31.1 feet BGS, respectively. These soil 

borings were sampled at the same intervals where analytical subsurface soil samples were 

collected in the original boring. Four additional subsurface soil samples were collected 

at 10 and 50 feet BGS in boring 1075, and at 4 and 30.3 feet BGS in boring 1076 
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because the laboratory missed holding times for the TeL voe analysis on the original 

samples. These samples were analyzed for TeL voes only. 

U.3 PHYSICAL CHARACfERISTICS 

This section provides a discussion of the soil, geology and hydrogeology at Fire 

Department Training Area No.3 based on the detailed lithologic descriptions of split 

spoon samples and gradation analysis results from the 1991 wee investigation, and the 

review of lithologic boring logs from the previous 1984-1985 Radian field investigation. 

U.3.1 Soil 

The soils underlying the Fire Department Training Area No. 3 area consist of sandy 

loam and loamy sand of the Amarillo Soil Group. The soils consist primarily of fine­

grained, well sorted, silty, clayey, unconsolidated light brown and gray-brown to red­

brown and brown-orange sands. The sands are comprised predominantly of subangular 

to subrounded quartz grains. These soils appear to be stained dark gray in boring 1074. 

The sands are generally dry to slightly moist at depth with a thickness ranging between 

3 to 4 feet. One gradation analysis was performed on a sample collected within this unit 

at 2 feet BGS in boring 1072. The results indicate that this soil sample was comprised 

of approximately 56 percent sand, 14 percent silt, and 30 percent clay. The upper one 

foot in borings 1071, 1072, and 1073 are calcareous with pockets or nodules of caliche, 

which suggest that this may not be native material. 

12.3.2 Geology 

The near surface (upper 67 feet) stratigraphy at Fire Department Training Area No.3 

consists of Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. 

Geologic cross-section K-K' (Figure 12-2) was constructed using information on the 

lithologic boring logs from the 1991 wee field investigation along with one boring log, 

8, from the 1984-1985 Radian field investigation. These cross-sections run northwest­

southeast and north-south, respectively (see Figure 12-1 for the cross-section locations). 

Stratigraphic correlations of the various fluvial deposits between borings is based 

primarily on the split spoon lithologic samples collected during drilling. 
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The SWMU is underlain by Ogallala fluvial deposits consisting primarily of well to 

moderately sorted sand, with scattered thin (1 to 12 feet thick) layers of caliche. The 

total thickness of these Ogallala deposits beneath the SWMU is not presently known, but 

based on regional information, may be as thick as 390 feet. 

It would appear from the geologic cross-section and the lithologic descriptions (Appendix 

B-1) that three fairly distinct sand, sand/caliche units are present beneath the SWMU 

to a depth of 67 feet. The lowermost fluvial deposits shown on the geologic cross-section 

from 4197 to 4210 feet MSL consist of fine- to medium-grained, well sorted, 

unconsolidated orange sands. These sands are comprised predominantly of subrounded 

quartz grains with very minor amounts (1-2%) of black grains. These sands are 

relatively clean (i.e., little or no silt/ clay sized particles). These sands are non­

calcareous. This unit was encountered in boring 1074 at 55 feet BGS. The thickness of 

this unit is unknown at present due to the fact that the unit was not fully penetrated, but 

is at least 12 feet thick at this SWMU. 

The middle fluvial deposits shown on the geologic cross-section from 4210 to 4230 feet 

MSL consist of fine-grained, well sorted, silty, orange to pale orange sands. These sands 

are comprised predominantly of subangular to subrounded quartz grains with very minor 

amounts (1-3%) of black and dark colored grains. These sands are silty and slightly 

clayey with varying amounts of calcium carbonate Occasionally, these sands have 

scattered small pockets or nodules of tan-orange to pale orange caliche and calcium 

carbonate cemented sands. One gradation analysis was performed on a sample collected 

within this unit at 30 feet BGS in boring 1074. The results indicate that this sample was 

comprised of approximately 70 percent sand, 11 percent silt, and 19 percent calcium 

carbonate and/ or clay-sized material. This unit was encountered at approximately 30 

feet BGS in borings 8 and 1074. Based on the cross-section, the thickness of this unit 

ranges from approximately 25 feet thick in boring 1074 to 27 feet thick in boring 8. This 

unit may be contaminated with petroleum residue in boring 1074, based on OVA 

readings and odor observations. The lithologies from Radian's boring 8 appear to show 

more silt than sand. Based on the fact that no thick silt deposits were not encountered 

in any of the wee borings, nor were silts identified in any of the gradation analyses 

performed, it may be assumed that these silt deposits are probably very fine-grained, silty 

sand deposits. 
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The upper fluvial deposits shown on the geologic cross-section from 4230 to 4262 feet 

MSL consist of fine-grained, well sorted, silty, calcareous, medium to pale orange to tan­

orange sands. These sands are comprised predominantly of subangular to subrounded 

quartz grains with slight to moderate amounts of silt and calcium carbonate. 

Occasionally, these sands are moderately cemented with calcium carbonate. Abundant 

thin layers (ranging from a few inches to several feet in thickness) and small pockets or 

nodules of tan-orange to pale orange, silty, sandy, clayey caliche are scattered throughout 

this unit. Five gradation analyses were performed on samples collected within this unit, 

two from the caliche at 6 feet BGS in boring 1073 and 8 feet BGS in boring 1074, and 

three from the sands at 13 feet BGS in boring 1071, 18 feet BGS in boring 1072, and 25 

feet BGS in boring 1073. The results indicate that the caliche samples were comprised 

of approximately 43 to 49 percent calcium carbonate and/ or clay-sized material, 32 to 

33 percent sand, and 18 to 25 percent silt, while the sand samples were comprised of 

approximately 54 to 57 percent sand, 13 to 18 percent silt, and 27 to 32 percent calcium 

carbonate and/ or clay-sized material. Based on the cross-section the thickness of this 

unit is approximately 26 feet thick in borings 8 and 1074. This entire unit in boring 1074 

appeared to be contaminated with petroleum residue, based on OVA readings, visual 

staining, and odor observations. Approximately 3 to 4 feet of native topsoil exists above 

this unit. No groundwater was encountered during the drilling of these borings. 

12.4 NATURE AND EXTENT OF CONTAMINATION 

Surface and subsurface soil samples were collected from four soil borings, 1071 through 

1074 (Figure 12-1). Evaluation of the chemical analyses (TCL VOCs, chromium/lead, 

TPH, BTEX) of these samples has been used to describe the nature and extent of 

contamination at this SWMU. 

Except for the BTEX analysis discussed later, no other volatile organic compounds 

except acetone, were detected above the CRQL in subsurface soil samples. Acetone was 

detected in two samples from boring 1073 at depths of 4 and 30 feet, and from boring 

1074 at a depth of 50 feet. However, the absence of detectable acetone in other samples 

at different depths from the same borings indicates acetone is probably related to 

laboratory contamination. 

22792/89MC114W /R9.12 10-09-92/RPT /18 12-6 



I II 

--
---
--
-------
-----
-----

--

Woodward-Clyde 
Consultants 

Xylenes were detected at boring 1074 between 4 and 32 feet bgs at concentrations of 94 

to 4.9 mg/kg. At the next sampling interval at 45 to 47 feet bgs, xylenes were not 

detected above the quantitation limit (Figure 12-3) (Table 12-4). These results are 

supported by VOC analysis of TICs which indicated the possible presence of a variety 

of xylene derivatives. Xylenes were not detected above the quantitation limit in the 
three remaining borings. Ethyl benzene was detected in samples from boring 1074 at 

4, 10, and 20 feet bgs at an estimated concentration of 13J and 15J, and a concentration 

of 5.8 mg/kg, respectively. Ethyl benzene may also be present at the 30-32 foot interval 

since the detection limit has been raised to 14 mg/kg (Table 12-4). Ethyl benzene was 

not detected above the quantitation limit in the other borings. Toluene was detected in 

samples from boring 1073 at the surface and in boring 1074 at 4, 20, and 62 feet bgs at 

estimated concentrations of 0.073J mg/kg, 6.91 mg/kg, 2.7J mg/kg, and 0.004J mg/kg, 

respectively. Toluene was not detected above the quatitation limits in any of the 

borings. The detection of xylenes, ethyl benzene, and toluene at boring 1074 is 

consistent with residual fuel constituents from previous fire training exercises. Benzene 

was not detected above the CRQL (adjusted for sample size and dilutions) in any of the 

soil samples. 

Total petroleum hydrocarbon concentrations in the four surface soil samples ranged from 

963 mg/kg to 6080 mg/kg, with the highest concentration at boring 1073 (Figure 12-3) 

(Table 2-6). High concentrations were also detected in subsurface soil down to 4 feet 

bgs in boring 1071 and down to 32 feet bgs at boring 1074. A cross-sectional diagram 

(Figure 12-3) depicts the distribution of TPH at the SWMU. VOC analysis of TICs in 

boring 1074 reported a variety of medium molecular weight saturated and unsaturated 

hydrocarbons. These TICs were reported in boring 1074 from 0 to 30 feet bgs. In 

addition, the reporting limits for TCL volatile organic analyses were raised in the 

samples with TICs because of the sample dilution necessitated due to the non-target 

compounds. This identification compares well with the probable existence of residual 

fuel constituents from previous on-site activities. 

Lead was detected in surface soil samples 1071 and 1074 at concentrations of 151 and 

322 mg/kg, respectively (Table 12-5). The vertical extent of contamination did not 

extend into deeper soils. Chromium was detected infrequently and in concentrations 

comparable to site background levels. 
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In summary, Figures 12-4 and 12-5 illustrate the vertical extent of TPH and ethyl 

benzene and xylenes contamination at this site. Migration of total petroleum 

hydrocarbons along with ethyl benzene and xylenes has occurred to a depth of 32 feet 

in boring 1074. These compounds were not detected above the quantitation limit below 

4 7 feet in this boring. 
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Sample 
Number 

8-1 

8-2 

8-3 

Ft-BGS 
mg/kg 
J.tg/kg 
ND 

Source: 

TABLE 12-1 

Woodward .Clyde 
Consultants 

ANALYTICAL RESULTS OF SOIL SAMPLES COLLECTED BY 
RADIAN AT FIRE DEPARTMENT TRAINING AREA NO. 3 

SWMU NO. 107/IRP NO. FT-8 
CANNON AFB, NEW MEXICO 

Oil and Purgeable Organic Compounds 
Sample Depth Grease Lead 

(Ft-BGS) (mg/kg) (mg/kg) 

1.5-2.0 1700 3.7 

7.5-9.5 3800 2.9 

59.8-61.5 2600 1.7 

= Feet below ground surface 
= Milligrams per kilogram 
= Micrograms per kilogram 
= Not detected 

Final Report, IRP Phase II (Radian 1986) 

(EPA 8010/8020) 
(J.tg/kg) 

ND 

ND 

ND 
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TABLE 12-2 

SUMMARY OF SURFACE SOIL SAMPLING, BOREHOLE DRILLING, AND BOREHOLE SAMPLING CONDUCTED BY WCC AT FIRE DEPARTMENT TRAINING AREA NO. 3, 

SWMU NO. 107/IRP NO. FT -8, CANNON AFB, NEW MEXICO 

I 

BOREHOLE DATE(S) NUMBER OF NUMBER OF NUMBER OF NUMBER OF GROUND TOTAL 

j l I • 

NUMBER SAMPLING RIG DIAMETER SAMPLING 
BORING I DRILLING/ I DRILL I BOREHOLE I DRILLING/ 

SAMPLING DRILLED/ ANALYTICAL ANALYTICAL SPTSOIL GRADATION ELEVATION DEPTH 
I DATE 

BOREHOLE 

METHOD USED (In) DEPTH FREQUENCY 

INTERVALS 

(Ft-BGS) 

1071 HT 
INA I NA I 0 to0.5 NA 

HSA B-53 6.5 0 to21 Continuous 

21 to31 5' Intervale 

HT 
INA I NA I 0 to0.5 NA 

HSA F-10 7.25 0 to22 Continuous 
1072 

22to31 5' Intervale 

HT 
INA I NA I 0 to0.5 NA 

HSA F-10 7.25 0 to22 Continuous 
1073 

22to31 5' Intervale 

(j,~#> s'iiiitrviliii 
i:!.i()$2> tii•t~leN.ts . 

1073 0 to0.5 NA 

0 to22 Continuous 

22 to 52 5' Intervale 

52 to67.1 tO' Intervale 

.• ot<>1ii< . >6\trit~i!#it 
1lili1Ji!>. ·wtnl$i'Valt 

In Inch eo B-53 

Ft-BGS Feet Below Ground Surface B-61A 

Ft-MSL Feet Mean Sea Level B-6tB 

SPT Standard Penetration Test F-10 

HSA Hollow Stem Auger CME-75 

HT Hand Trowel, Surface Sample OD 

NA Not Applicable, Surface Sample ID 

NS Not Sampled 

SAMPLED SOIL QA/QC SAMPLES ANALYSIS 

SAMPLES SAMPLES COLLECTED SAMPLES 

COLLECTED COLLECTED COLLECTED 

10-11-91 1 1 NA I 0 
10-08-91 3 2 11 

10-09-91 1 0 3 0 

10-23-91 1 1 NA 0 

10-24-91 3 1 11 2 

10-25-91 1 0 2 0 

10-23-91 1 1 NA I 0 

10-25-91 3 1 11 1 

Mobile B-53 Auger Drill Rig with 6" OD /3.76" ID Augers and 6.5" Bullet Bit 

Mobile B-61 Auger Drill Rig with 6" OD /3.75" ID Augers and 6.6" or 6.26" Bullet Bit 

Mobile B-61 Auger Drill Rig with 7.26" OD /4.25" ID Augers and 7.5" Bullet Bit 

Falling F-10 Auger Drill Rig with 8.25" OD /4.25" ID Augers and 8.5" Bullet Bit 

(Ft-MSL) 

4285.48 

4285.80 

4285.66 

Central Mine Equipment CME-76 Auger Drill Rig with 7.76" OD /4.25" ID Augere and 8.0" Bullet Bit 

Outer Diameter 

Inner Diameter 

OF GROUTED 

BOREHOLE 

(Ft-BGS) 

31 10-09-91 

32 10-27-91 

31 10-27-91 

( )" The borings that are shaded and In parentheses correspond to either a redrlll or surface reaample of the previous boring or surface sample duo to laboratory missed holding times. These borings or 

surface resamplea were drilled or collected approximately 1 to 5 feet away from the original boring or surface sample location. 
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SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND QA/QC SAMPLES COLLECTED BY WCC AT FIRE DEPARTMENT TRAINING AREA NO.3, 

SWMU NO. 107/IRP NO. FT -8, CANNON AFB, NEW MEXICO 

BORING DEPTH 

NUMBER INTERVAL 

1071 

1072 

1073 

(Ft-BGS) 

Oto0.5 

0.5to2 

2to3.5 

3.5to5 

5to6.5 

6.5to8.5 

8.5to 10 

10 to 11.5 

11.5to 13.5 

13.5to 15 

17to 18.5 

20to21 

23.5to25 

28.5to29.5 

29.5to31 

0 to0.5 

0102 
21o4 

41o6 

61o8 

81010 

10to 12 

121014 

141016 

161018 

18to20 

20 to 22 

25to 27 

30 to31 

0100.5 

Olo2 

2104 

4106 

6to8 

81010 

10to 12 

121014 

141016 

161018 

181020 

20 to22 

25to 26.5 

SAMPLE 

IDENTIFICATION 

NUMBER 

SAMPLE QA/QC SAMPLE DATE TIME OVA ON 

TYPE MATRIX SAMPLED SAMPLED SAMPLE 

CAN107-1071-0000 

CAN107-1071-1073 

CAN107-1071-4000 

CAN107-1071-4002 

CAN107-1071-4003 

CAN107-1071-0005 

CAN107-1071-1071 

CAN107-1071-4006 

CAN107-1071-4008 

A 

A 

SPT 

SPT 

SPT 

A/SPT 

A 

SPT 

SPT 

CAN107-1071-0010 A/SPT 

CAN107-1071-4011 SPT 

CAN107-1071-4013 SPT/GA 

CAN107-1071-4017 SPT 

CAN107-1071-0020 A/SPT 

CAN107-1071-4023 SPT 

CAN107-1071-4028 SPT 

CAN107-1071-0030 A/SPT 

CAN107-1072-0000 A 

CAN107-1072-1101 A 

CAN107-1072-4000 SPT 

CAN107-1072-4002 SPT/GA 

CAN107-1072-0004 A/SPT 

CAN107-1072-4006 

CAN107-1072-4008 

CAN107-1072-0010 

CAN107-1072-4012 

CAN107-1072-4014 

CAN107-1072-4016 

CAN107-1072-4018 

CAN107-1072-0020 

CAN107-1072-1162 

CAN107-1072-4025 

CAN107-1072-0030 

CAN107-1073-0000 

CAN107-1073-4000 

CAN107-1073-4002 

CAN107-1073-0004 

SPT 

SPT 

A/SPT 

SPT 

SPT 

SPT 

SPT/GA 

A/SPT 

A 

SPT 

A/SPT 

A 

SPT 

SPT 

A/SPT 

CAN107-1073-4006 SPT/GA 

CAN107-1073-4008 

CAN107-1073-0010 

CAN107-1073-4012 

CAN107-1073-4014 

CAN107-1073-4016 

SPT 

A/SPT 

SPT 

SPT 

SPT 

CAN107-1073-1151 A 

CAN107-1073-4018 SPT 

CAN107-1073-0020 A/SPT 

CAN107-1073-4025 SPT/GA 

FD 

MSIMSD 

RB 

MRO 

FD 

MS/MSD 

AB 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

10-11-91 

10-11-91 

10-08-91 

10-08-91 

10-08-91 

10-08-91 

10-08-91 

10-08-91 

10-08-91 

10-08-91 

10-08-91 

10-08-91 

10-08-91 

10-08-91 

10-09-91 

10-09-91 

10-09-91 

10-23-91 

10-23-91 

10-24-91 

10-24-91 

10-24-91 

10-24-91 

10-24-91 

10-24-91 

10-24-91 

10-24-91 

10-24-91 

10-24-91 

10-24-91 

10-24-91 

10-2&-91 

10-2&-91 

10-23-91 

10-2&-91 

10-2&-91 

10-2&-91 

10-2&-91 

10-2&-91 

10-2&-91 

10-25-91 

10-2&-91 

10-25-91 

10-25-91 

10-2&-91 

10-2&-91 

10-2&-91 

1145 

1145 

1400 

1405 

1410 

1415 

1420 

1430 

1510 

1525 
1540 

1600 

1700 

1850 

0825 

1130 

1145 

1450 

1450 

1620 

1625 

1650 

1705 

1715 

1725 

1730 
1745 

1805 

1815 

1830 

1900 

0815 

0845 

1510 

1000 

1015 

1020 

1035 

1040 

1050 

1100 

1110 

1120 

1120 

1130 

1145 

1200 

(ppm) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

0 

0 

0 

0 

1.1 

0 

0 
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BTEX,TPH,Pb/Cr 

BTEX,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

BTEX,TPH,Pb/Cr 

BTEX,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

BTEX,TPH,Pb/Cr 

VOC, TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

voc 

VOC,TPH,Pb/Cr 
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TABLE 12-3 
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SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND OAJQC SAMPLES COLLECTED BY WCX AT FIRE DEPARTMENT TRAINING AREA NO. 3, 
SWMU NO. 10711RP NO. FT -8 , CANNON AFB, NEW MEXICO 

BORING DEPTH SAMPLE OA/QC SAMPLE DATE TIME OVA ON 
NUMBER INTERVAL 

SAMPLE 
IDENTIFICATION 

NUMBER 
TYPE '""'"'"L"''" MATRIX SAMPLED SAMPLED SAMPLE 

ANALYTICAL 
PARAMETERS 

1074 

Ft-BGS 

OVA 

ppm 

A 

SPT 

GA 

L 

MS/MSD 

( )" 

(Ft-BGS) 

0 to0.5 CAN107-1074-0000 A 
0 to2 CAN107-1074-4000 SPT 
2to4 CAN107-1074-4002 SPT 
4to6 CAN107-1074-0004 A/SPT 
6to8 CAN107-1074-4006 SPT 
8 to 10 CAN107-1074-4008 SPTIGA 
10 to 12 CAN107-1074-0010 A/SPT 
12to14 CAN107-1074-4012 SPT 
14to16 CAN107-1074-4014 SPT 
16 to 18 CAN107-1074-4016 SPT 
18 to 20 CAN107-1074-4018 SPT 

20 to 22 CAN107-1074-0020 A/SPT 
CAN107-1074-1101 A 

25 to 27 CAN107-1074-4025 SPT 
30 to32 CAN107-1074-0030 A/SPT 

CAN107-1074-4030 GA 
35to37 CAN107-1074-4035 SPT 

CAN107-1074-1181 A 
45 to47 CAN107-1074-0045 A/SPT 
50 to 52 CAN107-1074-0050 A/SPT 
60 to62 CAN107-1074-0060 

Feel Below Ground Surface FD 
Organic Vapor Analyzer Reading MRO 
Parts per Million AB 
Analytical RB 
Standard Penetration Test ow 
Gradation Analysis TB 
Lithology voc 
Matrix Spike I Matrix Spike PCB 
Duplicate TCL 

Soil 10-23-91 1530 
Soil 10-25-91 1455 
Soil 10-25-81 1500 
Soil 10-2S-g1 1505 
Soil 10-25-81 1510 
Soil 10-25-91 1525 
Soil 10-25-81 1550 
Soil 10-26-91 1555 
Soil 10-26-91 1605 

Soil 10-25-91 1615 
Soil 10-26-91 1625 
Soil 10-25-91 1640 

MRD Soil 10-25-91 1640 
Soil 10-25-81 1700 
Soil 10-26-91 1725 
Soil 10-25-91 1725 
Soil 10-25-81 1810 

ow Water 10-26-91 0900 

Soil 10-26-91 1525 
Soil 10-26-91 1610 
Soil 1655 

Field Duplicate 

Missouri River Division Duplicate 

Ambient Blank 

Rinsate Blank 

Decontamination Water Blank 
Trip Blank 

Volatile Organic Compounds (TCL) 

Polychlorinated Biphenols, Pesticides 

Target Compound List 

(ppm) 

13 

3.2 

35 

240 
45 

63 

38 
47 

13 

8 
21 

17 
17 

18 
11 
11 
16 

3 
3.2 

0.1 

sv 
M 

TPH 

BTEX 

TOC 

OL 

PbiCr 

TAL 

BTEX,TPH,PbiCr 

VOC,TPH,PbiCr 

VOC,TPH,PbiCr 

VOC,TPH,PbiCr 
VOC,TPH,PbiCr 

VOC,TPH,PbiCr 

voc 
VOC,TPH,PbiCr 

VOC,TPH,PbiCr 
VOC,TPH,PbiCr 

Semi Volatile Organic Compounds 
Metals (TAL) 

Total Petroleum Hydrocarbons 

Benzene, Toluene, Ethylbenzene, 
Xylene 

Total Organic Carbon 

Organic Lead 

Lead I Chromium 
Target Anaiyte List 

The borings that are shaded and in parentheses correspond to either a red rill or surface resample of the previous boring or surface sample due 

to laboratory missed holding times. These borings or surface resamples were drilled or collected approximately 1 to 5 feet away from the 

original boring 
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TABLE 12-4 -- TOTAL PETROLEUM HYDROCARBON, ETHYL BENZENE, XYLENES, 

BENZENE, AND TOLUENE CONCENTRATIONS IN SOIL SAMPLES COLLECT - BY WCC AT FIRE DEPARTMENT TRAINING AREA NO. 3 -·- SWMU NO. 107/1RP NO. FT-8 
CANNON AFB, NEW MEXICO - Boring Number Sample - (Redrill Boring Depth TPH Ethyl Benzene Xylene Benzene Toluene 

Number} {Ft-BGS} {mgLkg) (ugLkg) {ugLkg) {ugLkg} {ugLkg) - 1071 0-0.5 2870 52U 52U llOOU llOOU - 5-7 74.2 llU llU llU llU - 10-12 43.8U llU llU llU llU - 20-22 44.6U llU llU llU llU 

30-32 43.5U llU llU llU llU - 1072 0-0.5 963 54U 54U 54U 54UJ - 4-6 46.4U llU llU llU llU - 10-12 44.1U llU llU llU llU - 20-22 43.5U 54U 54U 54U 54U 
"" 30-32 43U 27U 27U 27U 27U - 1073 0-0.5 6080 53U 53U 53U 73J - (1076) 4-6 46.3U (llU) (llU) (llU) (llU) - 10-12 43.7U llU llU llU llU - 20-22 44.6U llU llU llU llU - 30-32 43.9U (27U) (27U) (27U) (27U) 

1074 0-0.5 3610 55U 55U 55U 55UJ - (1075) 4-6 18300 13000J 94000 29000U 6900J - 10-12 9220 (15000J) (87000) (36000U) (36000U) - 20-22 11500 5800 28000 2700U 2700J - 30-32 4710 14000U 4900J 14000U 14000U - 45-47 41.9 llU llU llU llU 

50-52 43U (11U) (llU) (11U) (llU) - 60-62 41.9U llU llU llU 4J ---
-
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mgjkg = 
ug/kg = 
u = 
J = 
UJ = 
( ) = 

TABLE 12-4 
(Concluded) 

Feet below ground surface 
Milligrams per kilogram 
Micrograms per kilogram 
Not detected 
Estimated value 
Estimate as non-detect at the CRQL 

Woodwarci..Ciyde 
Consuftants 

The values in parentheses are results from samples collected from the 
redrill borings due to laboratory missed holding times. 
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'- TABLE 12-5 -- CHROMIUM AND LEAD CONCENTRATIONS IN SOIL SAMPLES - COLLECTED BY WCC AT FIRE DEPARTMENT TRAINING AREA NO. 3 

- SWMU NO. 107 /IRP NO. FT-8 

- CANNON AFB, NEW MEXICO 

- Chromium1 Lead2 Sample Depth - Boring Number (Ft-BGS) (mg/kg) (mg/kg) 

- 1071 0- 0.5 5.1 151 - 5 5.7 3.3 
10 7.7 4.8 - 20 5.6 2.1 - 30 6.4 3.8 

- 1072 0- 0.5 3.5 6.4 J - 4 3.3 2.1 

- 10 5.0 5.3 
20 4.9 2.7 .... 
30 10.3 1.6 -- 1073 0- 0.5 3.2 8.7 
4 6.1 2.9 - 10 8.2 4.8 - 20 7.3 4.1 - 30 4.8 1.9 

- 1074 0- 0.5 11.1 322 - 4 5.7 10.4 
1111111 10 5.2 5.8 

20 7.3 3.7 - 30 8.3 3.6 - 45 4.4 1.8 
50 5.2 1.5 - 60 2.7 0.73 -- Ft-BGS = Feet below ground surface 

mg/kg = Milligrams per kilogram - J = Estimated value 
1 Background range for chromium is 2.67 to 9.31 mg/kg (see Table 2-7). 
2 Background range for lead is 1.76 to 8.64 mg/kg (see Table 2-7). -- 22792/89MC114W/R9T-12.5 09-23-92(12:12am)/RPT/18 Sheet 1 of 1 
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13.0 
FIRE DEPARTMENT TRAINING AREA NO. 4 (SWMU NO. 109) 

13.1 SWMU DESCRIPTION 

13.1.1 Setting 

Fire Training Area No. 4 is situated in the southeast corner of the base near former Fire 
Training Areas 2 and 3, which have been previously discussed (Figure 13-1 ). 

This unit is active and used on the average 10 to 12 times a year for fire training 
exercises. The larger surface area that comprises the training area is unlined and ringed 
with a small berm and security fence. Immediately below a mock airplane is a concrete 
"pan" which has internal drainage features such that excess fuel/water is drained to an 
oil/water separator. A recent addition to the site is a decommissioned airplane which 
is located about 100 feet northeast of the mock airplane. 

13.1.2 History of Use 

This unit was reportedly used as a fuel truck cleaning area between 1961 and 1974. In 
1974, it was activated as a fire department training area. The site has had configuration 
changes over the years such that some former integral parts are also included in this RI. 
These include an underground waste oil tank, an unlined pit, and an oil/water separator. 
During some, but not all exercises, the ground was saturated with water. Runoff was 
initially directed to an unlined pit but more recently to the oil/water separator (USAF 
1990). 

The underground waste oil tank has been removed from the ground. Soil from around 
the tank is being land farmed on a plot adjacent to the site access gate. To prevent any 
downward migration of contaminants, the land-farmed soil was placed on top of heavy 
gauge plastic per agreement with the New Mexico Environmental Improvement Division 
(USAF 1990). 

22792/89MC114W /R9.13 10-09-92/RPf /18 13-1 
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The oil/water separator was allegedly built on the site of the former unlined pit. No 

visible evidence of the pit was observed during a March 1990 review of the site. 

13.1.3 Past Investigations 

Sample results obtained in 1985 from two deep soil borings drilled by Radian 

Corporation (Borings Nos. 9A and 9B) shown in Table 13-1 indicate the presence of oil 

and grease, and lead at this SWMU. 

In January 1988, nine borings were drilled by Walk, Haydel and Associates in the runoff 

and underground fuel storage tank area to depths ranging from 5 to 100 feet. Analytical 

results contained in Tables 13-2 through 13-7 indicated the presence of constituents of 

JP-4 ( ethylbenzene, benzene, toluene and xylene) above background in the soils in the 

vicinity of the underground tank to a depth of 60 feet. Concentrations declined rapidly 

between 60 and 100 feet. No organics were detected in the runoff area. Arsenic, 

selenium, barium, cadmium and silver were detected in soils at the site. Only arsenic 

and barium were detected in concentrations above those typically found in soils (Walk, 

Haydel and Associates 1990). 

13.1.4 Land Use and Demography 

Fire Training Area No.4 is an active fire training unit and is located adjacent to Landfill 

No. 5, which is an active landfill. The area is situated in an open field with no other 

current use. This fire training area is used for training 20 personnel for approximately 

5 hours per month. 

13.2 FIELD INVESTIGATION 

This section provides a discussion of the field activities conducted by wee at Fire 

Department Training Area No.4 from October 8 through 30, 1991 and from November 

23 through December 16, 1991. The activities at this SWMU, as outlined in the FSP 

(Wee 1991c), consisted of collecting 4 surface soil samples for chemical analysis, 1 

surface soil sample for gradation analysis, drilling 4 soil borings, and collecting 28 

subsurface soil samples for chemical analysis and 7 subsurface soil samples for gradation 

22792/89MC114W /R9.13 10-09-92/RPI" /18 13-2 
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analysis. Based on elevated OVA readings and odors detected from soil samples 
collected at the targeted bottom of two soil borings, it was decided to drill these two 
borings approximately 30 to 40 feet deeper than originally planned to evaluate the 
vertical extent of potential contamination. A total of 7 additional subsurface soil 
samples for chemical analysis were collected. The resampling phase of the field 
program, which became necessary due to laboratory missed holding times, consisted of 
recollecting 3 surface soil samples for chemical analysis, redrilling 3 soil borings, and 
recollecting 18 subsurface soil samples for chemical analysis. 

Table 13-8 summarizes the drilling and sampling methods, along with sampling frequency 
conducted at each soil boring and surface soil location during the 1991 wee 
investigation. A complete record of all surface soil, subsurface soil, and associated 
QAjQe samples collected at Fire Department Training Area No. 4 is presented in 
Table 13-9. The locations of the surface samples and soil borings are shown on Figure 
13-1. 

13.2.1 Sampling Objectives 

The objective of sampling at Fire Department Training Area No.4 was to evaluate the 
nature and extent of potential hazardous contaminants that may be present. The surface 
soil and subsurface soil sampling programs were designed to supplement previous 
investigations. The data collected at these boring locations were used to further evaluate 
the extent of potential contamination, if present, and to perform a baseline risk 
assessment to determine if the area poses a risk to human health or the environment. 
The data may also be utilized to evaluate remedial actions if necessary. Presently, there 
does not appear to be any substantial risk to the groundwater, so no hydrogeologic 
investigation was planned or conducted. 

13.2.2 Surface Soil Investigation 

Four surface soil samples were collected from 0 to 0.5 feet BGS near soil borings 1091 
through 1094. These samples were collected using a stainless steel hand trowel and 
analyzed for TeL VOes, TPH, and lead/chromium. Geotechnical gradation analysis 
was also performed on the sample from boring 1091. 

22792/89MC114W /R9.13 10-09-92/RPT /18 13-3 
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During the resampling phase, three additional surface soil samples, 1096, 1097, and 1098 

(resamples of the surface soil samples from soil borings 1092, 1093, and 1094) located 

approximately 1 to 3 feet away from the original soil boring/ surface soil sample 

locations, were collected because the laboratory missed holding times for the TCL VOC 

and/ or TPH analyses on the original samples. These samples were analyzed for TCL 

VOCs and/ or TPH, depending on which holding times were missed for each sample. 

13.2.3 Subsurface Soil/Vadose Zone Investigation 

Four soil borings, 1091 through 1094, were drilled to depths of 61, 62, 100, and 92 feet 

BGS, respectively, near the oil/water separator, and in either low lying areas or areas 

of visible staining or residue within the SWMU boundary. Each soil boring was sampled 

continuously to a depth of 20 feet BGS and at 5-foot intervals from 20 feet BGS to total 

depth. All soil borings were described lithologically from the split spoon samples 

obtained during drilling. Subsurface samples for chemical analysis were collected at 4, 

10, 20, 30, 40, 50, and 60 feet BGS in borings 1091 and 1092; at 4, 10, 20, 30, 40, 50, 60, 

70, 80, 90 and 98 feet BGS in boring 1093; and at 4, 10, 20, 30, 40, 50, 60, 70, 80 and 90 

feet BGS in boring 1094 for a total of thirty-five subsurface soil samples. The subsurface 

analytical samples were collected with stainless steel split spoons and analyzed for TCL 

VOCs, TPH, and lead/ chromium. In addition to these analyses, six of the samples 

collected at 10, 20, 30, 40, 50, 50, and 60 feet BGS in boring 1091 were also analyzed for 

TOC. Nine subsurface samples for geotechnical gradation analysis were collected at 28.5 

feet BGS in boring 1091, at 2 and 35 feet BGS in boring 1092, at 12, 45 and 90 feet BGS 

in boring 1093, and at 18, 55 and 80 feet BGS in boring 1094. 

During the resampling phase, three additional soil borings, 1095, 1096, and 1097 (redrills 

of borings 1091, 1092, and 1093), located approximately 3 to 5 feet away from the 

original boring, were drilled to a depth of 61, 62, and 92 feet BGS, respectively, and 

sampled at the same intervals where analytical subsurface soil samples were collected 

in the original boring. Eighteen additional subsurface soil samples were collected at 10, 

20, 30, 40, 50, and 60 feet BGS in boring 1095; at 4, 10, 20, 30, 40, 50, and 60 feet BGS 

in boring 1096; and at 4, 10, 20, 40, and 80 feet BGS in boring 1097 because the 

laboratory missed holding times for the TCL VOC, and/or TPH, and/or TOC analyses 

22792/89MC114W /R9.13 10-09-92/RPf /18 13-4 
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on the original samples. These samples were analyzed for TeL voes, and/ or TPH, 

and/ or TOe, depending on which holding times were missed on each sample. 

13.3 PHYSICAL CHARACTERISTICS 

This section provides a discussion of the soil, geology and hydrogeology at Fire 

Department Training Area No.4 based on the detailed lithologic descriptions of split 

spoon samples and gradation analysis results from the 1991 wee investigation, and the 

review of lithologic boring logs from the previous 1984-1985 Radian field investigation. 

13.3.1 Soil 

The soils underlying the Fire Department Training Area No. 4 area consist of sandy 

loam and loamy sand of the Amarillo Soil Group. The soils consist primarily of fine­

grained, well sorted, silty, clayey, unconsolidated red-brown to brown-red sands. The 

sands are comprised predominantly of subangular to subrounded quartz grains. Two 

gradation analyses were performed on samples collected within this unit at 0.5 feet BGS 

in boring 1091 and 2 feet BGS in boring 1092. The results indicate that these soil 

samples were comprised of approximately 60 to 68 percent sand, 14 to 17 percent silt, 

and 18 to 23 percent clay. The sands are generally dry to slightly moist at depth with 

a thickness ranging between 3 to 6 feet. These soils were stained brown-gray to dark 

gray in boring 1093 and 1094. 

13.3.2 Geology 

The near surface (upper 100 feet) stratigraphy at Fire Department Training Area No. 

4 consists of Tertiary Miocene to Pliocene fluvial deposits of the Ogallala Formation. 

Two geologic cross-sections, L-L' (Figure 13-2) and M-M' (Figure 13-3), were 

constructed using information on the lithologic boring logs from the 1991 wee field 

investigation along with one boring log, 9A, from the 1984-1985 Radian field 

investigation. These cross-sections run northwest-southeast and north-south, respectively 

(see Figure 13-1 for the cross-section locations). Stratigraphic correlations of the various 

fluvial deposits between borings is based primarily on the split spoon lithologic samples 

collected during drilling. 
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The SWMU is underlain by Ogallala fluvial deposits consisting primarily of well to 

moderately sorted sand, with scattered thin (1 to 6 feet thick} layers of caliche. The 

total thickness of these Ogallala deposits beneath the SWMU is not presently known, but 

based on regional information, may be as thick as 390 feet . 

It would appear from the geologic cross-sections and the lithologic descriptions 

(Appendix B-1) that three fairly distinct sand, sand/ caliche units are present beneath the 

SWMU to a depth of 100 feet. The lowermost fluvial deposits shown on the geologic 

cross-sections from 4165 to 4190 feet MSL consist of fine- to medium-grained, well 

sorted, unconsolidated light to medium orange sands. These sands are comprised 

predominantly of subrounded to subangular quartz grains with minor amounts (3-5% 

each) of orange and dark colored grains. These sands are relatively clean (i.e., little or 

no silt/clay sized particles). Overall, these sands are non-calcareous, however, there are 

occasional thin layers and pockets of calcareous sands. Two gradation analyses were 

performed on samples collected within this unit at 80 feet BGS in boring 1094 and 90 

feet BGS in boring 1093. The results indicate that these samples were comprised of 

approximately 74 to 82 percent sand, 7 to 13 percent silt, and 11 to 13 percent clay 

and/or calcium carbonate. This unit was encountered in borings 1093 and 1094 at 75 

and 79 feet BGS, respectively. The thickness of this unit is unknown at present due to 

the fact that the unit was not fully penetrated, but is at least 25 feet thick at this SWMU. 

The middle fluvial deposits shown on the geologic cross-sections from 4190 to 4222 feet 

MSL consist of fine-grained, well sorted, slightly silty, pale orange to orange sands. 

These sands are comprised predominantly of subangular to subrounded quartz grains 

with minor amounts (1-5%) of dark colored grains. These sands are slightly calcareous 

with occasion small pockets of tan-orange to pale orange caliche and scattered calcium 

carbonate cemented sands. Two gradation analyses were performed on samples 

collected within this unit at 45 feet BGS in boring 1093 and 55 feet BGS in boring 1094. 

The results indicate that these samples were comprised of approximately 71 to 78 

percent sand, 15 to 16 percent silt, and 7 to 13 percent calcium carbonate and/ or clay­

sized material. This unit was encountered between at approximately 40 to 45 feet BGS 

in all four borings. Based on the cross-sections, the thickness of this unit ranges from 

approximately 32 feet thick in 1093 to 36 feet thick in 1094. This unit may be 

contaminated with petroleum residue, based on OVA readings and odor observations. 
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The upper fluvial deposits shown on the geologic cross-sections from 4222 to 4260 feet 
MSL consist of fine-grained, well sorted, silty, calcareous, medium to pale orange to tan­
orange sands. These sands are comprised predominantly of subangular to subrounded 
quartz grains with varying amounts of silt and calcium carbonate. Occasionally, these 
sands are moderately to well cemented with calcium carbonate. Thin layers (ranging 
from a few inches to several feet in thickness) and small pockets or nodules of tan­
orange to pale orange, silty, sandy, clayey caliche are scattered throughout this unit. 

Four gradation analyses were performed on samples collected within this unit at 28 feet 
BGS in boring 1091, 35 feet BGS in boring 1092, 12 feet BGS in boring 1093, and 18 
feet BGS in boring 1094. The results indicate that these samples were comprised of 
approximately 43 to 66 percent sand, 13 to 26 percent silt, and 21 to 42 percent calcium 
carbonate and/ or clay-sized material. Based on the cross-sections, the thickness of this 
unit ranges from approximately 38 feet thick in borings 1091, 1092, and 1094 to 39 feet 
thick in boring 1093. The upper 15 feet of this unit in borings 1093 and 1094 appeared 
to be contaminated with petroleum residue, based on OVA readings and odor 
observations. Approximately 3 to 6 feet of native topsoil exists above this unit. No 
groundwater was encountered during the drilling of these borings. 

13.4 NATURE AND EXTENT OF CONTAMINATION 

Surface and subsurface samples have been collected from four soil borings, 1091 through 

1094 (Figure 13-1). Evaluation of the chemical analyses (TCL VOCs, chromium/lead, 
TPH) of these samples has been used to describe the nature and extent of 
contamination. 

Aside from acetone, xylenes and ethyl benzene were the only volatile organic compounds 
detected above the CRQL. Ethyl benzene and xylene concentrations are summarized 
in Table 13-10. Xylenes were found predominantly at 4 feet bgs in boring 1093 and at 
4 and 10 feet bgs in boring 1094 at concentrations of 4.1, 290, and 6.7J mg/kg, 
respectively. At boring 1094, xylenes were not detected above the CRQL below 22 feet 
bgs nor below 12 feet at boring 1093. Ethyl benzene was also detected in boring 1074 

at 4 feet bgs at an estimated value of 19 mg/kg and may be present at the 10-12 foot 
depth because of raised detection limits. TICs from VOC analysis indicate the possible 
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presence of xylene derivatives in boring 1094 and 1093 at the depths described above for 

xylenes and ethyl benzene detections. This identification of xylenes and ethyl benzene 

compares well with the existence of residual fuel constituents from fire training exercises. 

The reporting limits for TCL volatile organic analyses were raised in samples 1093 

(4 feet bgs) and 1094 (4 and 10 feet bgs) because of the sample dilution necessary due 

to target and non-target compounds. The concentration of xylenes usually exceeded the 

calibration range and, therefore, the samples were reanalyzed at dilution. In addition, 

there was also the presence of TICs, as previously discussed. 

Total petroleum hydrocarbon concentrations of surface soil samples 1091, 1093, and 1094 

were 273, 38,500, and 13,600 mg/kg, respectively (Figure 13-4) (Table 13-10). The 

vertical extent of TPH contamination extends from ground surface to approximately 

5 feet bgs for boring 1091. TPH contamination in boring 1094 extends from the surface 

to approximately 20 feet bgs. Elevated levels of TPH in boring 1093 were detected from 

ground surface to approximately 6 feet bgs. The TPH concentrations of 215 mg/kg and 

203 mg/kg found at 50-52 feet and 60-62 feet bgs, respectively, in boring 1093 are 

anomalous since TPH was not detected in samples immediately above and below this 

depth. Figure 13-5 illustrates the occurrence ofTPH at this site. VOC analysis reported 

tentatively identified compounds (TICs) which were a variety of medium to high 

molecular weight saturated hydrocarbons. These TICs were present at boring 1094 from 

0 to 10 feet bgs and at boring 1093 at 4 feet bgs. This identification compares well with 

the probable existence of residual fuel constituents from on-site fire training exercises. 

All surface and subsurface soil samples were analyzed for chromium and lead (Table 13-

11). Only one sample for lead, the surface sample at boring 1093, indicated a metal 

concentration above significantly background soils at the site at 19.6J mg/kg. However, 

since this result is an estimated value, it is not considered as a concern at this site. 

In summary, xylenes and ethyl benzene occur in the soil from near ground surface to 

approximately 6 feet at boring 1093 and down to approximately 12 feet at boring 1094. 

This occurrence correlates well with the fuel staining observed during the field sampling 

effort near the wings of the mock airplane. Xylenes and ethyl benzene were not 

detected above the CRQL at other boring locations. With no exception of concentration 

22792/89MC114W /R9.13 10.00-92/RPT /18 13-8 
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of 19.6 Ims/kg in one surface soil sample, metals were detected at concentrations above 
background levels at this SWMU. 

The lateral extent of ethyl benzene and xylene contamination is not well defined, but is 
probably confined to the area immediately outside the concrete berm and liner 
underlying the mock airplane. It appears that volatile organic contamination does not 
extend deeper than 10 feet bgs based on the results from borings 1093 and 1094. TPH 
contamination was found at the surface in three boring locations and may be present in 
other areas of the SWMU where stained soil was observed during the field sampling 
event. Vertically, TPH contamination correlated well with the detections of ethyl 
benzene and xylenes. 

22792/89MC114W /R9.13 10-09-92/RPT /18 13-9 
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ANALYTICAL RESULTS OF SOIL SAMPLES COLLECTED BY 
RADIAN AT FIRE DEPARTMENT TRAINING AREA NO. 4 

Sample 
Depth 

SWMU N0.109 
CANNON AFB, NEW MEXICO 

Oil and Purgeable Organic Compounds 
Grease Lead (EPA 8010/8020) 

Number (Ft-BGS) (mg/kg) (mg/kg) (JLg/kg) 

9A-1 5.5-7.0 ND 4.1 ND 

9A-2 10.5-11.5 110 39.0 ND 

9A-2A1 10.5-11.5 280 5.3 ND 

9B-1 4.0-5.5 ND 4.5 ND 

9B-2 9.0-10.5 ND 3.7 ND 

9B-3 43.0-45.0 37 1.3 ND 

Ft-BGS = Feet below ground surface 
mg/kg = Milligrams per kilogram 
JLg/kg = Micrograms per kilogram 
ND = Not detected 

1 duplicate analysis of 9A-2 

Source: Final Report, IRP Phase II (Radian 1986) 
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.... VOLATILE ORGANIC COMPOUND CONCENTRATIONS1 IN SOIL SAMPLES - COLLECTED BY WALK, HAYDEL AND ASSOCIATES AT FIRE DEPARTMENT 
TRAINING AREA NO. 4 -- SWMU N0.109 

CANNON AFB, NEW MEXICO -- Sample Depth Boring Number - (Ft-BGS) Compound 
B1 B3 B10 - 0-1.5 Benzene NA NS 1,060 - Toluene NA NS 762 - Total Xylene NA NS 6,940 

1!!1011 2.5-4 Benzene 2,030 NS 2,140 - Ethylbenzene 1,790 NS 2,550 
Toluene 9,870 NS 14,600 - Xylene 10,900 NS 18,800 - 5-6.5 Benzene 4,560 NS 4,860 - Ethyl benzene 14,200 NS 2,020 
Toluene 2,870 NS 18,700 - Xylene 12,300 NS 10,400 - 7.5-9 Ethylbenzene NSR NS 2,150 - Toluene NSR NS 36,700 
Xylene NSR NS 6,880 -- 10-11.5 Benzene 4,400 2,700 4,810 
Ethylbenzene 6,690 1,300 7,400 - Toluene 39,100 54,000 38,400 

..... Xylene 18,400 57,000 17,300 

·• 20-21.5 Benzene 15,200 NS NS 
Ethylbenzene 6,220 NS NS - Toluene 64,000 NS NS - Xylene 12,500 NS NS - 25-26.5 Benzene 2,670 NS NS 
Ethylbenzene 6,200 NS NS - Toluene 15,300 NS NS - Xylene 7,870 NS NS 

- 22792/89MC114W/R9T.132 09-30-92(10:29am)/RPTn Sheet 1 of 2 -
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Sample Depth 
(Ft-BGS) 

Boring Number 
Compound 

B1 B3 B10 

30-31.5 

45-46.5 

55-56.5 

60-61.5 

85-86.5 

100-101.5 

Spent Mud 

Benzene 
Ethylbenzene 
Toluene 
Xylene 

Benzene 
Ethylbenzene 
Toluene 
Xylene 

Ethylbenzene 
Toluene 
Xylene 

Benzene 
Ethylbenzene 
Toluene 
Xylene 

Ethylbenzene 
Toluene 
Xylene 

Toluene 
Xylene 

Benzene 
Ethylbenzene 
Toluene 
Total Xylene 

= Feet below ground surfa~e 

3,130 
9,340 

22,200 
19,000 

NS 
NS 
NS 
NS 

NS 
NS 
NS 

NS 
NS 
NS 
NS 

NS 
NS 
NS 

NS 
NS 

NS 
NS 
NS 
NS 

= Sample not collected/analyzed m 
Services/Sampling Plan 

= Sample not analyzed by laboratory 

4,200 
14,000 
57,000 
17,000 

2,800 
11,000 
48,000 
10,000 

NS 
NS 
NS 

4,200 
14,000 
51,000 
20,000 

620 
310 

1,700 

280 
1,500 

8,600 
3,500 

31,000 
93,800 

5,740 
8,740 

38,700 
11,200 

5,890 
24,400 
32,200 
66,200 

56,200 
51,200 

173,000 

NS 
NS 
NS 
NS 

NS 
NS 
NS 

NS 
NS 

NS 
NS 
NS 
NS 

accordance with Scope of 

= No sample recovered from this interval. Split spoon contained only wood. 

1 All concentrations are in micrograms per kilogram ( ug/kg) 

Source: Final Report, IRP Phase IV (Walk, Haydel and Associates Inc. 1990) 
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TABLE 13-3 
ARSENIC CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED BY WALK, HAYDEL AND ASSOCIATES AT 

FIRE DEPARTMENT TRAINING AREA NO. 4 
SWMU NO.l09 

CANNON AFB, NEW MEXICO 

Sample Depth Boring Number 
(Ft-BGS) B1 B3 B4 BS B6 B7 B8 B9 B10 

0-1.5 NA NS 51.1 
2.5-4 NS NS NS NS 
5-6.5 NS NS NS NS 
7.5-9 NSR NS NS NS NS (94.4) 

10-11.5 NS NS NS NS (86) 
15-16.5 (114.5) (96.6) 50.7 
20-21.5 NS NS NS NS NS NS 
25-26.5 NS NS NS NS NS NS 
30-31.5 53.3 (88.1) (152.5) 
45-46.5 NS NS NS 51.9 ISR 52.3 
55-56.5 NS NS NS NS NS NS NS NS 
60-61.5 NS NS NS AR 
75-76.5 NS ISR NS NS ISR NS NS 
85-86.5 NS NS NS NS NS NS NS NS 
90-91.5 NS NS NS NS NS NS 

100-101.5 NS ISR NS NS NS NS 

NS = No sample collected in accordance with Scope of Services/Sampling Plan 
( ) = Above concentrations typical of soils 
NA = Sample not analyzed by laboratory 
NSR = No sample recovered from this interval. Split spoon contained only wood. 
ISR = Insufficient sample recovered for analysis. 
AR = Auger refusal prevented completion at 60 feet. Collected sample at 55 feet. 
Ft-BGS = Feet below ground surface 
1 All concentrations are in milligrams per kilogram (mg/kg) 
Source: Final Report, IRP Phase IV (Walk, Haydel and Associates Inc. 1990) 
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TABLE 13-4 

BARIUM CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED BY WALK, HAYDEL AND ASSOCIATES AT 
FIRE DEPARTMENT TRAINING AREA NO. 4 

SWMU N0.109 
CANNON AFB, NEW MEXICO 

Sample Depth Boring Number 
(Ft-BGS) B1 B3 B4 B5 B6 B7 B8 B9 B10 

0-1.5 NA 
2.5-4 NS 676.9 NS NS NS 
5-6.5 NS NS NS NS 857.2 
7.5-9 NSR NS NS NS NS 

10-11.5 NS NS NS NS 
15-16.5 
20-21.5 NS NS NS NS NS NS 
25-26.5 NS NS NS NS NS NS 
30-31.5 1713.5 
45-46.5 NS NS NS 1074.4 ISR 
55-56.5 NS NS NS NS NS NS NS NS 
60-61.5 NS NS NS AR 
75-76.5 NS ISR NS NS ISR NS NS 
85-86.5 NS NS NS NS NS NS NS 
90-91.5 NS NS NS NS NS NS 

100-101.5 NS ISR NS NS NS NS 

NS = No sample collected in accordance with Scope of Services/Sampling Plan 
NA = Sample not analyzed by laboratory 
NSR = No sample recovered from this interval. Split spoon contained only wood. 
ISR = Insufficient sample recovered for analysis. 
AR = Auger refusal prevented completion at 60 feet. Collected sample at 55 feet. 
Ft-BGS = Feet below ground 
1 All concentrations are in milligrams per kilogram (mg/kg) 
Source: Final Report, IRP Phase IV (Walk, Haydel and Associates Inc. 1990) 
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TABLE 13-5 
CADMIUM CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED BY WALK, HAYDEL AND ASSOCIATES AT 

FIRE DEPARTMENT TRAINING AREA NO. 4 
SWMU N0.109 

CANNON AFB, NEW MEXICO 

Sample Depth Boring Number 
(Ft-BGS) B1 B3 B4 B5 B6 B7 B8 B9 BlO 

0-1.5 NA 9 
2.5-4 7.8 NS NS NS NS 
5-6.5 8.2 NS 9.7 NS NS NS 9.1 
7.5-9 NSR NS (11.2) NS NS NS 

10-11.5 NS 9 8.5 NS NS NS 
15-16.5 9.2 8.8 8.5 (12.7) 
20-21.5 NS 8 NS NS NS NS NS 
25-26.5 NS 9.2 NS NS NS NS NS 
30-31.5 1713.5 
45-46.5 NS NS NS ISR 
55-56.5 NS NS NS NS NS NS NS NS 
60-61.5 NS NS NS AR 
75-76.5 NS ISR NS NS ISR NS NS 
85-86.5 NS NS NS NS NS NS NS NS 
90-91.5 NS NS NS NS NS NS 

100-101.5 NS ISR NS NS NS NS 

NS = No sample collected in accordance with Scope of Services/Sampling Plan 
( ) = Above concentrations typical of soils 
NA = Sample not analyzed by laboratory 
NSR = No sample recovered from this interval. Split spoon contained only wood. 
ISR = Insufficient sample recovered for analysis. 
AR = Auger refusal prevented completion at 60 feet. Collected sample at 55 feet. 
Ft-BGS = Feet below ground surface 
1 All concentrations are in milligrams per kilogram (mg/kg) 
Source: Final Report, IRP Phase IV (Walk, Haydel and Associates Inc. 1990) 
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TABLE 13-6 
SELENIUM CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED BY WALK, HAYDEL AND ASSOCIATES AT 

FIRE DEPARTMENT TRAINING AREA NO. 4 
SWMU N0.109 

CANNON AFB, NEW MEXICO 

Sample Boring Number 
Depth B1 B3 B4 B5 B6 B7 B8 B9 BlO 

(Ft-BGS) 
0-1.5 NA NS 85 67 
2.5-4 NS NS NS NS 
5-6.5 NS NS NS NS 
7.5-9 NSR NS NS NS NS 154.8 

10-11.5 NS NS NS NS 134.6 
15-16.5 166.8 193.6 151.4 
20-21.5 NS NS NS NS NS NS 
25-26.5 NS NS NS NS NS NS 
30-31.5 104.9 112.3 198.4 
45-46.5 NS NS NS 85 ISR 
55-56.5 NS NS NS NS NS NS NS NS 
60-61.5 NS NS NS 80.1 64.5 AR 
75-76.5 NS ISR NS NS ISR 57.7 NS NS 
85-86.5 NS NS NS NS NS NS NS NS 
90-91.5 NS NS NS NS 80.6 NS NS 

100-101.5 NS ISR NS NS 57.1 NS NS 

NS = No sample collected in accordance with Scope of Services/Sampling Plan 
NA = Sample not analyzed by laboratory 
NSR = No sample recovered from this interval. Split spoon contained only wood. 
ISR = Insufficient sample recovered for analysis. 
AR = Auger refusal prevented completion at 60 feet. Collected sample at 55 feet. 
Ft-BGS = Feet below ground surface 
1 All concentrations are in milligrams per kilogram (mg/kg) 
Source: Final Report, IRP Phase IV (Walk, Haydel and Associates Inc. 1990) 
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TABLE 13-7 
SILVER CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED BY WALK, HAYDEL AND ASSOCIATES AT 

FIRE DEPARTMENT TRAINING AREA NO. 4 
SWMU NO.l09 

CANNON AFB, NEW MEXICO 

Sample Depth 
(Ft-BGS) 

0-1.5 
2.5-4 
5-6.5 
7.5-9 

10-11.5 
15-16.5 
20-21.5 
25-26.5 
30-31.5 
45-46.5 
55-56.5 
60-61.5 
75-76.5 
85-86.5 
90-91.5 

100-101.5 

B1 

NA 
6.7 

10.4 
NSR 

10.1 
6.2 

15.5 
16.1 
7.4 

NS 
NS 
NS 
NS 
NS 
NS 
NS 

B3 

NS 
NS 
NS 
NS 
NS 

8.6 
NS 
NS 
12.3 
4.1 

NS 

ISR 

NS 
ISR 

B4 

5.4 
7.4 

20.7 
13.3 
15.4 
6.2 

10.1 
8.4 

19.2 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

B5 

16.4 
17.4 
13.6 
9 

13.5 
18.5 
9.8 

10.1 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

Boring Number 

B6 B7 

18.7 
NS NS 
NS NS 
NS NS 
NS NS 
13.4 

NS NS 
NS NS 

4.3 
4.7 

NS NS 
5.1 
5.1 ISR 

NS NS 

13.7 

NS = No sample collected in accordance with Scope of Services/Sampling Plan 
NA = Sample not analyzed by laboratory 
NSR = No sample recovered from this interval. Split spoon contained only wood. 
ISR = Insufficient sample recovered for analysis. 
AR = Auger refusal prevented completion at 60 feet. Collected sample at 55 feet. 
Ft-BGS = Feet below ground surface 
1 All_ concentrations are in milligrams per kilogram (mg/kg) 
Source: Final Report, IRP Phase IV (Walk, Haydel and Associates, Inc. 1990) 
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NS 
NS 
NS 
NS 

NS 
NS 

ISR 
NS 

NS 

B9 

154.8 
134.6 

NS 
NS 

NS 

NS 
NS 
NS 
NS 

B10 

7.3 

5.2 
NS 
NS 

6.0 
6.9 
5.7 

AR 
NS 
NS 
NS 
NS 
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TABLE 13-8 

SUMMARY OF SURFACE SOIL SAMPLING, BOREHOLE DRILLING, AND BOREHOLE SAMPLING CONDUCTED BY WCC AT FIRE DEPARTMENT TRAINING AREA NO.4, 
SWMU NO. 109, CANNON AFB, NEW MEXICO 

BORING I DRILLING/ I DRILL I BOREHOLE I DRILLING/ BOREHOLE DATE(S) NUMBER OF NUMBER OF NUMBER OF NUMBER OF 

NUMBER SAMPLING RIG DIAMETER SAMPLING SAMPLING DRILLED/ ANALYTICAL ANALYTICAL SPTSOIL GRADATION 

METHOD USED (In) DEPTH FREQUENCY SAMPLED SOIL QA/QC SAMPLES ANALYSIS 

109t HT 
HSA 

In Inches 

NA 

F-10 

NA 
F-10 

NA 
8.6 

NA 
8.6 

Ft-BGS Feet Below Ground Surface 
Ft-MSL Feet Mean Sea Level 
SPT Standard Penetration Test 

INTERVALS 

(Ft-BGS) 

0 to0.6 

0 to22 
22to8t 
o io12 ·· 
#iiili( 

0 to0.5 
0 to22 
22to 82 
oi,;ci.5 

NA 10-08-91 
Continuous 10-08-91 
6' Intervals t0-08-9t to t0-09-9t 
&ilritjlil/~$ 12~9~91 
Wl6i~~4i~ •. · ·· · .l~¥9;;&~ 

NA 
Continuous 
6' Intervals 

·r'.i.lf>·•·············· 

10-10-91 
10-10-91 
10-10-91 
·12~9:::M 

SAMPLES 

COLLECTED 

3 
4 

t02'!~~ ~~~~~lir~~s I J~~~:n ·., . G 

Oto0.6 
Oto22 
22 to82 

82to82 

NA 
Continuous 
6' Intervals 
6' Intervals 

t0-16-91 
t0-t6-9t 
10-18-91 

10-2t-9t to t0-22-9t 
82to tOO 10' Intervals t0-22-91 

Ate11J ..•...•••• t¥ .. . / ·~-&M~F · 
12'~\22 / ~6l)~i:V&':i~ ) 12lo~128!ii;0~, l ,,. 

Oto0.6 

Oto22 
22 to82 

82 to92 
o.toci.s 

NA 
Continuous 

6' Intervals 

10-16-9t 

10-27-91 to t0-28-91 

10-28-9t 

SAMPLES 

COLLECTED 

2 

COLLECTED 

NA 

13 
tO 

SAMPLES 

COLLECTED 

t 

0 

Mobile B-63 Auger Drill Rig with 8" OD I 3.76" ID Augers and 8.6" Bullet Bit 
Mobile 8-81 Auger Drill Rig with 8" OD I 3.76" ID Augers and 8.6" or8.26" Bullet Bit 
Mobile B-81 Auger Drill Rig with 7.26" OD I 4.26" ID Augers and 7.5" Bullet Bit 
Falling F-10 Auger Drill Rig with 8.26" OD I 4.26"1D Augers and 8.5" Bullet Bit 

GROUND 

ELEVATION 
(Ft-MSL) 

4286.48 

HSA Hollow Stem Auger 
HT Hand Trowel, Surlace Sample 

B-63 
8-81A 

B-81B 
F-10 
CME-76 

OD 

Central Mine Equipment CME-76 Auger Drill Rig with 7.75" OD I 4.25" ID Augers and 8.0" Bullet Bit 
Outer Diameter 

NA Not Applicable, Surlace Sample ID Inner Diameter 

NS Not Sampled 

TOTAL 
DEPTH 

OF 
BOREHOLE 

(Ft-BGS) 

8t 

I I 

I DATE 
BOREHOLE 
GROUTED 

10-Q9-9t 

( )* The borings that are shaded and In parentheses correspond to either a rsdrill or surlace rssample ol the previous boring or surface sample due to laboratory missed holding times. These borings or 
surface resamples were drilled or collected approximately t to 5 feet away from the original boring or eurface eample location. 

22792N89MC114W/R9Tt3-8.WK1 Ot-Oct-92/RPT/tt 
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TABLE 13-9 

Woodward.Ciyde 
Consultants 

SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND QAJQC SAMPLES COLLECTED BY wee AT FIRE DEPARTMENT TRAINING AREA NO. 4, 

SWMU NO. 109, CANNON AFB, NEW MEXICO 

BORING DEPTH SAMPLE 

IDENTIFICATION 

NUMBER 

INUIMI:ItHIINTERVAL 
(Ft-BGS) 

1091 

1092 

0.26 to 0.5 CAN109-1091-0000 

0.26to 

1.75to 

3.25 to4. 
6to7 

7to8.6 

8.5 to 10 

CAN109-1091-1201 

CAN109-1091~ 

CAN109-1091~ 

CAN109-1091-4001 

CAN109-1091-4003 

CAN109-1091-0005 

CAN109-1091-1271 

CAN109-1091-4007 

CAN109-1091-4008 

10 to 12 CAN109-1091-0010 

12to 13.5 CAN109-1091-4012 

13.5to 15 CAN109-1091-4013 

15to 17 CAN109-1091-4015 

17to 18.5 CAN109-1091-4017 

18.5to 20 

Oto0.5 

Oto2 

2to4 

4to6 

6to8 

8to 10 

10 to 12 

12to 14 

14to 16 

16to 18 

18to 20 

CAN109-1091-4018 

CAN109-1 091-0020 

CAN109-1091-4023 
CAN109-1091-4028 

CAN109-1 091-0030 

CAN109-1091-1261 

CAN109-1091-4033 

CAN109-1091-4038 

CAN109-1091-0040 

CAN109-1091-4045 

CAN109-1091-0050 

CAN109-1091-4055 

CAN109-1092-0000 

CAN109-1092-1264 

CAN109-1092-4000 

CAN109-1092-4002 

CAN109-1092-0004 

CAN109-1092-4006 

CAN109-1092-4008 

CAN109-1092-0010 

CAN109-1 092-4012 

CAN109-1092-4014 

CAN109-1092-4016 

CAN109-1092-4018 

20 to 22 CAN109-1092-0020 

25to 26.5 CAN109-1092-4025 

30 to 32 CAN109-1092-0030 

35to 37 CAN109-1092-4035 

40 to 41.5 CAN109-1092-0040 

45to47 CAN109-1092-4045 

SAMPLE 

TYPE 

A 

A 
GA 

SPT 

SPT 

SPT 

A/SPT 

A 

SPT 

SPT 
AISPT 

SPT 

SPT 

SPT 

SPT 

SPT 

A/SPT 
SPT 

SPT/GA 

AISPT 

A 
SPT 

SPT 

AISPT 

SPT 

AISPT 

SPT 

A 

A 

SPT 

SPT/GA 

A/SPT 

SPT 

SPT 

A/SPT 

SPT 

SPT 

SPT 

SPT 
AISPT 

SPT 

A/SPT 

SPT/GA 

AISPT 

SPT 

22792A/89MC114W/R9T13-9.Vv1<1 01-0ct-92/RPT/11 

MRD 

R8 

MS/MSO 

FD 

FD 

Soil 

Soil 
Soil 
Soil 

Soil 

Soil 
Soil 

Water 

Soil 
Soil 

Soil 
Soil 

Soil 

Soil 

Soil 
Soil 

Soil 
Soil 

Soil 

Soil 

Soil 
Soil 

Soil 

Soil 

Soil 
Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 
Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

DATE TIME OVA ON 

SAMPLED SAMPLED SAMPLE 

10-08-91 

10-08-91 
10-08-91 

10-08-91 

10-08-91 

10-08-91 

10-08-91 

10-08-91 

10-08-91 

10-08-91 

10-08-91 

10-08-91 

10-08-91 

10-08-91 

10-08-91 

10-08-91 

10-08-91 

10-08-91 

10-09-91 

10-09-91 

10-09-91 

10-09-91 

10-09-91 

10-09-91 

10-09-91 

10-09-91 

10-09-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

10-10-91 

1500 

1545 

1545 

1545 

1600 
1610 

1815 

1635 
1620 
1826 

1700 

1705 

1710 

1715 

1720 

1730 
1755 
1815 

0800 

0820 

0840 

0845 

1050 

1115 

1215 

1230 

1305 

1345 

1400 

0930 

0932 

1000 

1005 

1010 

1015 

1020 

1025 

1040 

1050 

1115 

1130 

1200 

1230 

1315 

1415 

(ppm) 

0 

0 

0 

0 

0 

6 

0 

0 

22 

74 

0 

0 

0 

0 

58 

0 

58 

ANALYTICAL 
PARAMETERS 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr,TOC 

VOC,TPH,Pb/Cr,TOC 

VOC,TPH,Pb/Cr,TOC 

VOC,TPH,Pb/Cr,TOC 

VOC,TPH,Pb/Cr,TOC 

VOC,TPH,Pb/Cr,TOC 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC, TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 
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TABLE13-9 

Woodward-Clyde 
Consultants 

SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND QAJQC SAMPLES COLLECTED BY WCC AT FIRE DEPARTMENT TRAINING AREA NO. 4, 

SWMU NO. 109, CANNON AFB, NEW MEXICO 

1092 

1093 

50 to 52 

56 to 57 

0100.5 

0 lo2 

2104 

4106 

6to8 

8to 10 

10to 12 

12to 14 

14to 16 

16to 18 

18to20 

20 to 22 

25to 27 

30 to32 

35 to 37 

40to42 

45to47 

50 to 62 
56 to 56.5 

60 to 62 

65to66 

701o72 

7510 75.5 

80 to 82 

90to 92 

SAMPLE 

IDENTIFICATION 

NUMBER 

CAN10$-1092-0050 

CAN109-1092-1251 

CAN10$-1093-0000 

CAN1 09-10~ 1202 

CAN109-10-00 

CAN109-10-02 

CAN10$-1093-0004 

CAN10$-10~1262 

CAN10$-10-06 

CAN109-10-08 

CAN1 09-1093-0010 

CAN109-10-12 

CAN109-10-14 

CAN109-10-16 

CAN109-1~18 

CAN10$-10~020 

CAN109-10-25 

CAN10$-1093-0030 

CAN109-10-35 

CAN109-10~040 

CAN109-10~ 

CAN109-10~050 

CAN109-10-55 

CAN10$-1093-0060 

CAN10$-10-65 

CAN109-10~070 

CAN109-10-75 

CAN109-1093-0080 

CAN109-10~090 

CAN10$-10-90 

SAMPLE 

TYPE 

AISPT 

A 

A 

A 

SPT 
SPT 

AISPT 

A 

SPT 

SPT 

A/SPT 

SPT/GA 

SPT 

SPT 

SPT 

A/SPT 

SPT 

AISPT 

SPT 

AISPT 

SPTGA 

AISPT 

SPT 

AISPT 

SPT 

AISPT 

SPT 

AISPT 

AISPT 

22792A/89MC114W/R9T13-9.'M<. 1 01-0ct-92/RPT/11 

AB 
Soil 

Water 
Soil 

MS/MSD Soil 

MRD Soil 

FD 

Soil 
Soil 

Soil 

Soil 
Soli 
Soil 

Soil 

Soil 

Soil 
Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

DATE 

SAMPLED 

10-10-91 

10-10-91 

10-15-91 

10-15-91 

10-15-91 

10-15-91 

10-15-91 

10-15-91 
10-15-91 

10-15-91 

10-15-91 

10-15-91 

10-15-91 

10-15-91 

10-15-91 

10-15-91 

10-16-91 

10-16-91 

10-16-91 

10-16-91 

10-16-91 

10-16-91 

10-16-91 

10-16-91 

10-21-91 

10-21-91 

10-22-91 

10-22-91 

10-22-91 

10-22-91 

TIME OVAON 

SAMPLED SAMPLE 

(ppm) 

1516 

1625 

1635 

1150 

1150 

1700 

1710 

1745 

1800 
1800 

1805 

1820 

1830 

1835 

1856 

1900 

1920 

0725 

0756 

0825 

0850 

0915 

1000 

1030 

1100 

1625 

1710 

0835 

0945 

1220 

1220 

88 

35 

35 
35 
14 

10.5 

10.5 
12 
17 

22 

8 
31 

0.8 

0.2 

0 

0 

0 

0 

4.8 

0 
1.1 

0 

0.6 

7.1 

11 

0.2 

5.1 

1.1 

ANALYTICAL 

PARAMETERS 

VOC,TPH,Pb/Cr 

voc 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

VOC,TPH,Pb/Cr 

Sheel2 of3 
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TABLE 13-9 

Woodward .Clyde 
Consultants 

SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND QAJQC SAMPLES COLLECTED BY WCC AT FIRE DEPARTMENT TRAINING AREA NO.4, 

SWMU NO. 109, CANNON AFB, NEW MEXICO 

BORING DEPTH 

NUMBER INTERVAL 
(Ft-BGS) 

1094 Oto0.6 
Oto2 
2to4 
4to6 

6to8 
8to 10 

10 to 12 
12to 14 
14to 16 

16to 18 

18to20 

20 to 22 

25 to 27 
30 to31 

35to37 

40to41.5 
45 to47 
50 to 52 
55 to 57 
60 to62 
70 to72 

80 to 82 

90 to 92 

SAMPLE 

IDENTIFICATION 

NUMBER 

CAN10&-1094-0000 
CAN10&-1094-4000 
CANt0&-1~2 

CAN10&-1094-0004 

CAN10&-1094-4006 
CAN10&-1~8 

CAN10&-1~10 

CAN109-1094-4012 
CAN10&-1094-4014 

CAN10&-1094-4016 

CANt 09-1094-4018 

CANt 09-1094-0020 

CANt0&-1094-1203 
CAN109-1094-1263 

CAN109-1094-4025 
CAN109-t094-0030 

CAN10&-1094-4035 

CAN109-1094-0040 
CAN109-t094-4045 
CANt09-t094-0050 
CANt 09-t094-4055 
CAN109-t 094-0060 
CANt0&-1094-0070 

CANt09-t094-0080 
CANt0&-1094-1204 

CANt0&-1094-4080 
CAN109-1094-0090 
CAN109-1094-1281 

,,,,,v.,v .•.. ~,,,,,, 11 C;.t.~1i@tose::.aooo ..•• 
: ·cAJi1o~t098"120f 

·I· ,.,.,' •.. ,,., •... ,. ,.,, '.,,,, CAN109.:::t098c:1273 

Ft-BGS Feet Below Ground Surface 
OVA Organic Vapor Analyzer Reading 

ppm Parts per Million 

A Analytical 
SPT Standard Penetration Test 

GA Gradation Analysis 

l lithology 

MS/MSD Matrix Spike I Matrix Spike 
Duplicate 

SAMPLE 

TYPE 

A 

SPT 
SPT 

AISPT 

SPT 
SPT 

AISPT 
SPT 
SPT 
SPT 

SPTIGA 

AISPT 

A 
A 

SPT 
AISPT 

SPT 

AISPT 
SPT 

NSPT 
SPTIGA 
AISPT 
A/SPT 

AISPT 

A 
GA 

A/SPT 
A 

FD 
MAD 

AB 

RB 
ow 
TB 

voc 
PCB 
TCL 

QAJQC SAMPLE DATE 

SAMPLES MATRIX SAMPLED 

TIME OVAON 

SAMPLED SAMPLE 

(ppm) 

ANAL YTICAI. 
PARAMETERS 

MAD 
FD 

MAD 

Soli 
Soil 
Soil 

Soil 

Soil 

Soli 

Soli 
Soli 

Soil 
Soil 

Soil 

Soil 

Soil 
Soil 

Soil 
Soil 

Soil 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

Soil 
Soil 

Soil 

t0-15-91 
10-27-111 
10-27-91 

10-27-91 

10-27-91 

10-27-91 
10-27-91 

10-27-91 
10-27-91 

10-27-91 

10-27-9t 

10-28-9t 
10-28-llt 

10-28-91 

10-28-91 
t0-28-91 

10-28-91 

10-28-91 
10-28-91 
10-28-91 
10-28-91 
10-28-91 

10-28-91 

10-28-91 
10-28-91 

10-28-91 
Soil 10-29-91 

OW Water 10-30-91 
.................. 

MstMSQ SOit} );!ftS:::~i : .. 
,.,,,. Mflb > ' SOil >' < 12;;te,;:e1 ' 
~> wai~i> 1~.;\S:.~~/ 

Field Duplicate 

Missouri River Division Duplicate 

Ambient Blank 

Rinsate Blank 
Decontamination Water Blank 

Trip Blank 

Volatile Organic Compounds (TCL) 
Polychlorinated Biphenols, Pesticides 

Target Compound list 

1220 
1545 
1556 

1606 

1610 

1625 
1640 

1650 
1655 
1710 

1720 
0845 
0845 
0915 

0915 
0930 

1005 

1040 
1130 

1210 
1350 

1445 
1525 
1700 

1700 
1700 

0845 
1000 

35 
20 
70 
36 

73 
92 

110 

32 

24 

3.6 
24 

3.3 

3.3 

3.3 
0.2 
0.2 

0 
0 

8 

2.8 
1.1 

S.t 
6.2 

7.8 

7.8 
7.8 

0 

VOC,TPH,Pb/Cr 

VOC,TPH,PbiCr 

VOC,TPH,PbiCr 

VOC,TPH,PbiCr 

VOC,TPH,PbiCr 

VOC,TPH,Pb/Cr 

VOC,TPH,PbiCr 

VOC,TPH,PbiCr 

VOC,TPH,PbiCr 

VOC,TPH,PbiCr 

VOC, TPH,PbiCr 

VOC, TPH,PbiCr 

VOC,TPH,PbiCr 

VOC,TPH,PbiCr 
voc 

SV Semi Volatile Organic Compounds 

M Metals (TAl) 

TPH Total Petroleum Hydrocarbons 

BTEX Benzene, Toluene, Ethyibenzene, 
Xylene 

TOC Total Organic Carbon 

Ol Organic lead 

PbiCr lead I Chromium 

TAl Target Analyte list 

o· The borings that are shaded and in parentheses correspond to either a red rill or surface resample of the previous boring or surface sample due 

to laboratory missed holding times. These borings or surface resamples were drilled or collected approximately 1 to 5 feet away from the 

original boring or surface sample. 

22792A/89MC114WIR9T13-9.WK1 01-0ct-92/RPTit1 Sheet3of 3 
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-- Woodward .Clyde - Consultants --- TABLE 13-10 

- TOTAL PETROLEUM HYDROCARBON, ETHYL BENZENE - AND XYLENES CONCENTRATIONS IN SOIL SAMPLES COLLECTED BY WCC 
AT FIRE DEPARTMENT TRAINING AREA NO. 4 -- SWMU N0.109 

CANNON AFB, NEW MEXICO -- Boring Number Sampling Depth TPH Xylenes Ethyl Benzene - {Redrill Boring Number2 {Ft-BGS2 {mg/kg2 {~-tg/kg2 {~-tg/kg2 - 1091 0-0.5 27.3 2J 11 UJ - (1095) 5-7 56.6 11U 11U - 10-12 45.1 u 11U 11U 

- 20-22 45.7 u 12 u 12 u 

- 30-32 44.5U (55 U) (55 U) 

- 40-42 46.3U (57 U) (57 U) 

..,.,, 
50-52 43.9U (11 U) (11 U) 

- 60-62 42.6U (11 U) (11 U) 

- 1092 0-60 Not detected (Not detected (Not detected 
(1096) above CRQL above CRQL) above CRQL) - 1093 0-0.5 (38500) 8J 19 u - (1097) 4-6 12900 (4100) (1200 U) - 10-12 (45 U) 11U 11U - 20-22 (46.6 U) 12U 12 u - 30-32 44U 11U 11U - 40-42 45.6U (11 U) (11 U) - 50-52 215 11U 11U - 60-62 203 10 u 10 u - 70-72 42.8 u 11 UJ 11 UJ - 80-82 41.8 u (11 U) (11 U) - 90-92 40.6U 10 UJ 10 UJ - 98-100 41.2 u 10 UJ 10 UJ -' -- 22792A/89MC114W/R9T-13.10 09-30-92/RPT/18 Sheet 1 of 2 

-
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TABLE 13-10 
(Concluded) 

Boring Number Sampling Depth TPH 
(Redrill Boring Number) (Ft-BGS) 

Ft-BGS 
mg/kg 
ug/kg 
u 
J 

1094 0-0.5 

(1098) 4-6 

10-12 

20-22 

30-32 

40-42 

50-52 

60-62 

70-72 

80-82 

90-92 

Feet below ground surface 
Milligrams per kilogram 
Micrograms per kilogram 
Not detected 
Estimated value 

(mg/kg) 

(13600) 

8300 

1870 

46.7 

44U 

44.1 u 
42.7U 

43.2 u 
43U 

42.2 u 

42.1 u 

UJ Estimated as non-detect at the CRQL 

Woodward.Ciyde 
Consultants 

Xylenes Ethyl Benzene 
(~g/kg) (~g/kg) 

(11 U) (11 U) 

290,000 19,000 J 

6,700 J 28,000 u 
12U 12 u 
11U 11U 

11U 11U 

lOU lOU 

10 u 10 u 
11U 11U 

11U 11U 

11U 11U 

() The values in parentheses are results from samples collected from the redrill borings due 
to laboratory missed holding times. 
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TABLE 13-11 

Woodward-Clyde 
Consultants 

CHROMIUM AND LEAD CONCENTRATIONS IN SOIL SAMPLES 
COLLECTED BY WCC AT FIRE DEPARTMENT TRAINING AREA NO. 4 

SWMU N0.109 
CANNON AFB, NEW MEXICO 

Boring Sample Depth Chromium Lead 
Number (Ft-BGS) (mg/kg) (mg/kg) 

1091 0- 0.5 10 6.4 
5 6.4 4.8 
10 4.5 4.2 
20 8.8 6.6 
30 7.8 3.7 
40 6.6 2.2 
50 3.6 2.5 
60 6.1 2.3 

1092 0-0.5 9.3 6.8 
4 7.4 4.7 
10 7.5 4.7 
20 8.1 3.8 
30 7.7 3.0 
40 4.9 2.2 
50 4.5 2.3 
60 4.5 2.1 

1093 0-0.5 6.5 19.6 J 
4 7.3 6.3 
10 6.8 5.0 
20 6.6 2.6 
30 5.5 3.1 
40 6.8 2.1 
50 3.3 2.4 
60 4.2 1.9 
70 1.4 0.9 
80 2.6 1.5 
90 1.4 0.9 
98 1.1J 0.87 

22792/89MC114W/R9T-13.11 09-23-92(12:27am)/RPT/18 Sheet 1 of 2 
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TABLE 13-11 
(Concluded) 

Boring 
Number 

Sample Depth 
(Ft-BGS) 

Ft-BGS 
mgjkg 
J 

1094 0- 0.5 
4 
10 
20 
30 
40 
50 
60 
70 
80 
90 

= Feet below ground surface 
= Milligrams per kilogram 
= Estimated value 

Chromium 
(mg/kg) 

4.8 
5.8 
8.3 

10.5 
7.0 
7.4 
3.9 
4.1 
4.2 
9.1 
2.8 

Woodward .Clyde 
Consultants 

Lead 
(mg/kg) 

2.5 
6.5 
6.4 
5.3 
2.1 
2.4 
1.5 
1.6 
1.8 
2.1 
0.98 

1 Background range for chromium is 2.97 to 9.31 mg/kg (see Table 2-7). 
2 Background range for lead is 17.6 to 8.64 mg/kg (see Table 2-7). 

22792/89MC114W/R9T-13.11 09-23-92(12:27am)/RPT/18 Sheet 2 of 2 
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14.1 SWMU DESCRIPTION 

14.1.1 Setting 

Woodward .Clyde 
Consultants 

14.0 

LANDFILL NO.5 (SWMU NO. 113/IRP NO. LF-5) 

This SWMU is an active landfill located in the southeastern comer of the base, 
occupying about 30 acres (Figure 14-1). It is 200 feet from the boundary fence and 
bordered on the north by Fire Training Area No.4. 

14.1.2 History of Use 

This unit began operation in 1968. Cell No. 3, which is closed, is RCRA regulated 

because, until mid-1981, this cell received hazardous waste. Until the cell was closed in 
1983, it did not receive additional hazardous waste. Closure consisted of placing an 
impermeable cap over Cell No.3, in accordance with NMEID and EPA requirements. 

Additional groundwater monitoring wells were installed to meet RCRA release detection 

monitoring requirements (Radian 1986). 

Waste materials received at this landfill included domestic solid waste, waste oils, and 

solvents; paint, paint remover, and thinners; pesticide containers; and various empty cans 

and drums. Until mid-1981, approximately 5 to 10 drums per month of waste oils and 
solvents were disposed (Radian 1986). 

14.1.3 Past Investigations 

The landfill continues in operation, with the current cell receiving only tree limbs and 

construction debris. Cell No.3 has been permanently closed with a cap, separate fencing 

for security, and a series of monitoring wells to detect contamin~nt migration. 

22792/89MC114W fR9.14 10-09-92/RYr /9 14-1 



I ill 

-
--
-
-
..... 

----
---
--
--
-
--
-
-

14.1.4 Land Use and Demography 

Woodward .Clyde 
Consultants 

This landfill and Fire Training Area No. 4, which is used to train base personnel in 

extinguishing fires, are the only facilities currently being used in this remote comer of 

the base. 

Periodically, workers dispose of non-hazardous materials for about 5 hours per year. In 

addition, one person conducts quarterly sampling of the monitoring wells for about 5 to 

10 hours per quarter . 

14.2 FIELD INVESTIGATION 

This section provides a discussion of the field activities conducted by wee at Landfill 

No.5 from November 10 through 13, 1991 and on December 17, 1991. The activities 

at this SWMU, as outlined in the FSP (Wee 1991c), consisted of measuring the static 

water level, evacuating, and sampling 5 monitoring wells, and collecting 5 groundwater 
samples for chemical analysis. The resampling phase of the field program, which 

became necessary due to laboratory missed holding times, consisted of recollecting 1 

groundwater sample for chemical analysis. The groundwater sampling was conducted 

in accordance with SOPs No.2- Water Level Measurement and No. 4- Monitoring 

Well Sampling Using a Dedicated Submersible Pump contained in the QAPP (Wee 

1991b). 

The monitoring wells were purged using the dedicated submersible pump previously 

installed in each well. All purge water was pumped into either a dedicated 750-gallon 

poly tank or 55-gallon steel drums to be stored for later disposal. Following well purging 

and stabilization of field parameters, the required groundwater samples were collected. 

Table 14-1 summarizes the purging and sampling conducted at each monitoring well. 

A complete record of all groundwater and associated QAjQe samples collected at 

Landfill No. 5 is presented in Table 14-2. The locations of the monitoring wells are 

shown on Figure 14-1. 

22792/89MC114W /R9.14 10-09-92/RPT /9 14-2 
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14.2.1 Sampling Objectives 

Woodward-Clyde 
Consultants 

The objective of groundwater sampling from the monitoring wells surrounding Landfill 
No. 5 was to provide additional information regarding the nature and extent of potential 
hazardous contaminants in the groundwater upgradient and downgradient of the SWMU. 
The groundwater sampling program was designed to supplement previous investigations. 
The data collected at these monitoring well locations were used to further evaluate the 
extent of potential contamination, if present, and to perform a baseline risk assessment 
to determine if the area poses a risk to human health or the environment. The data may 
also be utilized to evaluate remedial actions if necessary. 

14.2.2 Groundwater Investigation 

Five monitoring wells, 113A, 113B, 113C, 113D, and 1131, were purged and sampled . 
Prior to any well purging or sampling activity, the SWL and total depth to the bottom 
of the casing were measured in each monitoring well. The groundwater levels and 
monitoring well casing depths were recorded to the nearest hundredth of a foot using 
an electrical water level indi~ator (well sounder). This information, along with the inside 
diameter of the well casings, was used to calculate the volume of water in each well 
casing under static conditions. The volume of water in the well casings ranged between 
approximately 5.4 to 8.6 gallons in wells 113A through 113D (4-inch diameter wells) to 
approximately 24.5 gallons in well 1131 ( 6-inch diameter well). Based on these 
calculations, approximately 10 well casing volumes were purged from wells 113A through 
113D (80 gallons from well 113A, 105 gallons from well 113B, 60 gallons from well 
113C, and 70 gallons from well 113D ), and approximately 7 well casing volumes from 

well 1131 (180 gallons). 

Upon subsequent review of monitoring well construction records, it was determined that 
the total depth measured in the field actually corresponded to the depth of the dedicated 
submersible pumps installed in wells 113A through 113D. The pumps in these wells 
were installed approximately 48 to 67 feet above the top of the screened interval 
(approximately 63 to 82 feet above the actual bottom of the well casing, based on a 15-
foot section of screen). Using this information, the volume of standing water in the well 
casings ranged from approximately 45.6 gallons in well113A to 54.9 gallons in we11113B, 

22792/89MC114W /R9.14 10-09-92/RPT /9 14-3 
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and approximately 30.6 gallons in well 1131. Based on these recalculated well casing 

volumes, the actual number of well volumes purged from each monitoring well 

decreased. The actual well casing volumes purged from each monitoring well were 

recalculated to be 1.8 volumes from well113A, 1.9 volumes from 113B, 1.1 volumes from 
well 113C, 1.3 volumes from well 113D, and 5.9 volumes from well 1131. 

During the purging process, the field parameters pH, specific conductance, temperature, 
and color of the removed groundwater were monitored and recorded. In all monitoring 
wells, the field parameters appeared to be stable (i.e. pH and specific conductance 

varied by less than 10 percent) from the first purge sample collected to the final field 
parameter sampled collected with the analytical sample (see the field sampling data 

sheets for groundwater samples contained in Appendix A-2). Based on these field 
parameters, it was determined that all of the stagnant water in the well casings had been 
removed even though 5 well casing volumes had not been purged as called for in the 
QAPP. The SWL in all wells recovered to the original level almost instantaneously after 

shutting the pump off . 

Five groundwater analytical samples were collected and analyzed for Appendix IX 
constituents listed in 40 CFR 264. In addition, the samples from wells 113A, 113B, and 

1131 were also analyzed for total metals. 

During the resampling phase, one additional groundwater sample was collected from 

well 1131 because the laboratory missed the holding time for the TCL VOC analysis on 

the original sample. This samples was analyzed for TCL VOCs only. 

14.3 PHYSICAL CHARACTERISTICS 

This section provides a discussion of the geology and hydrogeology at Landfill No. 5 

based on the review of lithologic boring logs from the previous 1984-1985, and 1988 

Radian field investigations. 
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The stratigraphy (upper 365 feet) at Landfill No. 5 consists of Tertiary Miocene to 
Pliocene fluvial deposits of the Ogallala Formation. Two hydrogeologic cross-sections, 
N-N' (Figure 14-2) and 0-0' (Figure 14-3), were constructed using information 
contained in the four monitor well lithologic boring logs from the 1984-1985 Radian field 
investigation and one of the two monitor well lithologic boring logs from the 1988 

Radian field investigation. These cross-sections run north-south and west-east, 
respectively (see Figure 14-1 for the cross-section locations). Stratigraphic correlations 
of the various fluvial deposits between borings is based primarily on the lithologic 
samples collected during drilling. 

The SWMU is underlain by Ogallala fluvial deposits consisting primarily of well to 
moderately sorted sand, moderately to poorly sorted gravels, with scattered relatively 
thin (5 to 25 feet thick) layers silt, clay, and caliche. The total thickness of these 
Ogallala deposits beneath the SWMU is not presently known, but based on the cross­
sections is at least 365 feet thick. 

It would appear from the geologic cross-sections and the lithologic descriptions that four 
or five fairly distinct sand, gravel, or sand/ caliche units are present beneath the SWMU 
to a depth of 365 feet. The lowermost fluvial deposits shown on the hydrogeologic cross­
sections from 3890 to 3930 feet MSL consist of coarse-grained, moderately sorted, 
moderately to well cemented brown sands and sandy, well cemented brown gravels. 
These sands are comprised predominantly of quartz grains. The gravels are comprised 
predominantly of quartz and olivine pebbles, along with shale and other lithic fragments. 
Both the sands and gravels are relatively clean (i.e. little or no silt/clay sized particles). 
This unit was encountered in most borings at approximately 325 to 335 feet BGS. The 
thickness of this unit is unknown at present due to the fact that the unit was not fully 
penetrated. 

The next fluvial deposits shown on the hydrogeologic cross-sections from 3930 to 4030 

feet MSL consist of medium- to coarse-grained, moderate to poorly sorted, slightly silty, 
light brown to tan-brown sands. These sands are comprised predominantly of subangular 
to subrounded quartz grains with minor amounts (1-5%) of dark colored grains. Overall, 
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these sands are non-calcareous, however, there are occasional thin layers and pockets 

of calcareous sands. This unit was encountered in all borings at approximately 250 to 

260 feet BGS. Based on the cross-sections, the thickness of this unit ranges from 

approximately 100 to 115 feet thick. 

Above this unit shown on the hydrogeologic cross-sections from 4030 to 4060 feet MSL 

is a relatively thin (10 to 30 feet thick) deposit of poorly sorted, unconsolidated to 

slightly consolidated, gray sands and gravels. These sands and gravels are comprised 

predominantly of angular to subrounded quartz and chert grains/pebbles, and lithic 

fragments. This unit was encountered in all borings at approximately 195 to 225 feet 

BGS. Based on the cross-sections, the thickness of this unit ranges from approximately 

5 to 30 feet thick. Resting on top of this unit in the southern portion of this SWMU are 

relatively thin clay and silt deposits ranging from approximately 5 to 25 feet in thickness. 

The next fluvial deposits shown on the hydrogeologic cross-sections from 4060 to 4220 

feet MSL consist of fine- to medium-grained, well to moderately sorted, unconsolidated 

light to medium brown sands. These sands are comprised predominantly of subrounded 

quartz grains with minor amounts of orange and dark colored grains. These sands are 

relatively clean (i.e. little or no silt/clay sized particles). Overall, these sands are non­

calcareous, however, there are occasional thin layers and pockets of calcareous sands and 

scattered caliche nodules. This unit was encountered in all borings at approximately 45 

to 65 feet BGS. The thickness of this unit ranges from approximately 150 to 165 feet 

thick. 

The upper fluvial deposits shown on the hydrogeologic cross-sections from 4220 to 4265 

feet MSL consist of fine-grained, well sorted, silty, calcareous, medium to light brown 

sands and sandy silts. The sands are comprised predominantly of subangular to 

subrounded quartz grains with slight to moderate amounts of silt and calcium carbonate. 

Occasionally these sands are moderately to well cemented with calcium carbonate. The 

silts are also calcareous. Thin to moderately thick layers (ranging from a few inches to 

over 30 feet) and small nodules of light brown to white caliche are scattered throughout 

this unit. Based on the cross-sections the thickness of this unit ranges from 

approximately 40 to 60 feet. Above this unit is approximately 4 to 5 feet of native 

topsoil. 
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The hydrostratigraphy at Landfill No.5 consists of Tertiary Miocene to Pliocene fluvial 

deposits of the Ogallala Formation. Based on information contained in the field boring 

logs for wells 113A through 113D, 1131, and 1131 (Radian 1986, 1988), and the 

hydrogeologic cross-sections, the SWMU is underlain by Ogallala fluvial deposits 

consisting of well to moderately sorted sand, with scattered layers of caliche in the upper 

65 feet. The total thickness of these deposits appears to be at least 365 feet. 

Based on the SWI..s measured by wee and the field boring logs, the first water bearing 

zone encountered in each well from 3890 to 3940 feet MSL consists of fine- to coarse­

grained, moderately to well sorted, occasionally silty and gravelly, unconsolidated, tan 

to brown sands and moderately to poorly sorted, moderately to well cemented brown 

gravels. This unit was encountered at approximately 325 to 340 feet BGS and appears 

to be at least 30 to 35 feet thick at this location. Based on the lithologic descriptions, 

this water-bearing zone represents the water table aquifer beneath the SWMU and 

occurs under semi-confined conditions. The depth to the top of the water table in the 

five monitoring wells measured on November 8, 1991, ranged from approximately 264.42 

feet BGS at well 113A to 269.18 feet BGS at well 113C. The static water level 

elevations ranged from 3995.17 feet MSL at well1131 to 4000.60 feet MSL at well113A 

Utilizing the SWL measurement at the five wells, a groundwater potentiometric surface 

contour map was constructed combining the three-point method for estimating 

groundwater flow direction visual contour adjustments (Figure 14-4 ). This map shows 

the groundwater flow to be in a southeast-easterly direction. Based on the 

potentiometric surface contour map, the hydraulic gradient beneath this SWMU is 

approximately 0.0025 ft/ft. 

14.4 NATURE AND EXTENT OF CONTAMINATION 

Five groundwater samples were collected from existing monitoring wells, A, B, e, D, and 

I. The location of each of the wells is shown on Figure 14-1 and a description of the 

sampling event is discussed in Section 14.2.2. Four of the wells, B, C, D, and I, are 

located downgradient from the landfill and well A is located upgradient. Evaluation of 
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the chemical analyses (Appendix IX constituents in 40 CFR 264) of these samples has 

been used to describe the nature and extent of contamination. 

No analytes other than metals were detected above the CRQL. 

Metals analysis shown in Table 14-3 revealed the presence of barium and vanadium in 

all five groundwater samples. Both metals had concentrations below their MCI.s (for 

barium, 1.0 mg/L; for vanadium, no MCL is established). The concentration of barium 

was approximately 0.029 mg/L. The concentration of vanadium ranged from 0.023 mg/L 

to 0.036 mg/L. Lead was detected in one groundwater sample, 113 B, at a concentration 

of 0.016 mg/L, well below its MCL of 0.05 mg/L. This MCL is effective only until 

December 7, 1992, at which time the MCL for lead will be abolished and replaced by 

an action level of 0.015 mg/L. However, it should be noted that this action level is for 

samples taken at the tap for public drinking water systems (56 FR 26460, 6/7 /91). 

Evaluation of the chemical data indicates the quality of groundwater has not been 

affected by SWMU No. 113. 
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MONITORING 

WELL 

NUMBER 

113A 

113B 

113C 

113D 

1131 

Ft-BGS 

In 

Ft-MSL 

Ft-BTOC 

SWL 

MR 
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TABLE 14-1 

SUMMARY OF MONITORING WELL EVACUATION AND SAMPLING CONDUCTED BY WCC AT LANDFILL NO.6, 

SWMU NO. 113/IRP NO. LF-6, CANNON AFB, NEW MEXICO 

DATE DRILLING SCREENED 

INSTALLED METHOD INTERVAL 
(F1-BGS) 

01-07-86 MR 328-343 

11-30-84 MR 347-362 

01-11-86 MR 347-362 

12-16-84 MR 342-367 

12-16-84 MR 273-293 

Feet Below Ground Surface 

Inches 

Feet Mean Sea Level 

Feet Below Topol Casing 

Static Water Level 

Mud Rotary 

SCREEN GRAVEL BENTONITE 

SLOT PACK SEAL 

SIZE INTERVAL INTERVAL 

(In) (Ft-BGS) (Ft-BGS) 

0.010 325-343 323-325 

0.010 342-362 340-342 

0.010 344-362 342-344 

0.010 337-367 335-337 

0.020 265-306 246-265 

GROUND MEASURING DATE(S) EVACUATION INITIAL 

SURFACE POINT EVACUATED/ AND SWL 

ELEVATION ELEVATION SAMPLED SAMPLING (F1-BTOC: 

(Ft-MSL) (Ft-MSL) METHOD (Ft-MSL) 

4265.02 4267.06 11-11-91 Submersible 266.46 

Pump 4000.80 

4263.31 4265.41 11-10-91 Submersible 269.80 

Pump 3996.61 

4265.03 4267.26 11-10-91 Submersible 271.40 
Pump 3996.86 

4263.30 4266.28 11-10-91 Submerelble 268.02 

Pump 3997.26 

4262.84 4266.18 11-10-91 Submersible 270.01 

Pump 3996.17 

12-17-91 Submersible 270.00 

Pump 3996.18 

-------- ~ 

22792A/89MC114W/R9T14-1.WK1 01-0ct-92/RPT/11 
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TOTAL WELL WELL VOLUME VOLUME FINAL i 
I 

DEPTH CASING UNDER STATIC OF WATER SWL 
I 

OF DIAMETER CONDITIONS EVACUATED (F1-BTOCj 

WELL (In) (GALLONS) (GALLONS) (Ft-MSL) 

(Ft-BGS) 

343.00 4.0 46.66 80 266.65 

4000.60 

362.00 4.0 64.87 106 289.83 

3996.68 

362.00 4.0 63.92 80 271.40 

3995.86 

367.00 4.0 62.95 70 268.04 
3997.24 

293.00 6.0 30.68 180 270.41 

3994.77 

293.00 6.0 30.80 200 270.07 

3996.11 
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WELL 
NUMBER 

113A 

113B 

113C 

1130 

1131 

Ft-BGS 
OVA 
ppm 

A 
SPT 
GA 
L 
MS/MSD 

(G) 

TABLE 14-2 

Woodward..Ciyde 
Consultants 

SUMMARY OF GROUNDWATER AND QA/QC SAMPLES COUECTED BY WCC AT LANDFILL NO.5, 
SWMU NO. 113IIRP NO. LF-5, CANNON AFB, NEW MEXICO 

DEPTH SAMPLE SAMPLE DATE TIME OVA ON ANALYTICAL 
INTERVAL IDENTIFICATION TYPE SAMPLED SAMPLED SAMPLE PARAMETERS 
(Ft-BGS) NUMBER (ppm) 

CAN113-113A-2001 A Water(G) 11-11-91 1645 Appendix IX 
CAN113-113A-0571 A RB Water 11-13-91 1100 Appendix IX 

CAN113-1138-2001 A EPA 11-10-91 1030 Appendix IX 
CAN113-1138-0561 A FD 11-10-91 1000 Appendix IX 

CAN113-113C-2001 A EPA 11-10-91 0730 Appendix IX 
CAN113-113C-0501 A 11-10-91 0730 Appendix IX 

CAN113-1130-2001 A 11-10-91 1640 Appendix IX 

CAN113-1131-2001 A 1330 

Feet Below Ground Surface FD Field Duplicate sv Semi Volatile Organic Compounds 
Organic Vapor Analyzer Reading MRD Missouri River Division Duplicate M Metals (TAL) 
Parts per Million AB Ambient Blank TPH Total Petroleum Hydrocarbons 
Analytical RB Rinsate Blank BTEX Benzene, Toluene, Ethylbenzene, 
Standard Penetration Test ow Decontamination Water Blank Xylene 
Gradation Analysis TB Trip Blank TOC Total Organic Carbon 
Lithology VOC Volatile Organic Compounds (TCL) OL Organic Lead 
Matrix Spike I Matrix Spike PCB Polychlorinated Biphenols, Pesticide PbiCr Lead I Chromium 
Duplicate TCL Target Compound List TAL Target Analyte List 
Groundwater Sample 

()* The samples that are shaded and in parentheses are resamples of the previous monitoring well sample due to laboratory missed holding times. 
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TABLE 14-3 

DISSOLVED METALS CONCENTRATIONS1 IN GROUNDWATER SAMPLES 
COLLECTED BY WCC AT LANDFILL NO. 5 

SWMU NO. 113/IRP. NO. LF-5 
CANNON AFB, NEW MEXICO 

Upgradient Downgradient 
Element 

Well 113A Well 113B Well113C Well113D Well 1131 
MCL2 

Antimony 0.06 u 0.06 u 0.06 u 0.06 u 0.06 u 0.01/0.0053 

Arsenic 0.005 u 0.005 u 0.005 u 0.0039 J 0.0033 J 0.051 

Barium 0.029 J 0.026 J 0.022 J 0.029 J 0.03 J 1.0 

Beryllium 0.002 u 0.002 u 0.002 u 0.002 u 0.002 u 0.013 

Cadmium 0.005 u 0.005 u 0.005 u 0.005 u 0.005 u 0.0053 

Chromium 0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 0.01 
• Cobalt 0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 

Copper 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 1.04 

Lead 0.005 u 0.005 u 0.005 u 0.005 u 0.005 u 0.05 

Mercury 0.0002 u 0.0002 u 0.0002 u 0.0002 u 0.0002 u 0.002 

Nickel 0.04 u 0.04 u 0.04 u 0.04 u 0.04 u 1.03 

Selenium 0.0049 J 0.01 UJ 0.01 UJ 0.0047 UJ 0.0047 UJ 0.05 

Silver 0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 1.04 

Thallium 0.01 UJ 0.01 UJ 0.01 UJ 0.01 UJ 0.01 UJ 0.022/0.0013 
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Upgradient 
Element 

Well 113B 

Tin 

Vanadium 

Zinc 

MCL = 
UJ = 
J = 
u = 

Well113A 

0.1 u 0.1 u 
0.031 0.017 

0.0049 J 0.02 u 

Maximum contaminant level 
Estimated as non-detect at the CRQL 
Estimated value 
Not detected 

1 All concentrations are in milligrams per liter (mg/L) 
2 Primary MCLin effect as of July 30, 1992 
3 Proposed primary MCL 
4 Secondary MCLin effect as of July 30, 1992 

TABLE 14-3 
(Concluded) 

Downgradient 

Well 113C Well113D 

0.1 u 0.1 u 
0.026 0.036 

0.02 u 0.02 u 

• No primary or secondary MCL or proposed MCL as of March 1992 

22792A/89MCll4W/R9T-l4.3 l0-0l-92(9:37am)/RPT/l8 

Well1131 
MCL2 

0.1 u 
* 0.027 

0.0059 u 5.0 

Sheet 2 of 2 



- n 
0 
0 - v 
~ 

u -

,------------------------- Woodward-Clyde Consultants 

FIRE DEPARTMENT 
TRAINING AREA 
NO. 2 

FIRE DEPARTMENT 
TRAINING AREA 
NO. 3 

FIRE DEPARTMENT 
TRAINING AREA 
NO. 4 

~' 
' ' \ 
' ' ' LANDFILL NO. 5 \ 

X 

X 

X 

---X------- X -------X-----

0 200 400 

SCALE IN FEET 

Job No. : 89MC114W 

LEGEND 

® 
113C 

MONITORING WELL LOCATION 

SWMU BOUNDARY 

GROUND SURFACE CONTOUR LINE 
,-- 4260 ~ IN FEET MSL 

CONTOUR INTERVAL = 5 FEET 

N-N' HYDROGEOLOGIC CROSS-SECTION 
LOCATION 

LOCATION OF MONITORING WELLS 
1---------i AT LANDFILL NO. 5 

Prepared by : D.A.K. 
SWMU NO. 113/IRP NO. LF-5 

Date : 2/14/92 CANNON AFB, NEW MEXICO ~ 

~-------------------------------------------------------------~ FIG. 14-1 



I II 

..... 

-------------
""' 

--------------
0 - C'\1 
0 
0 

""" ~ - u -

/
@113A 

" ( 4000.60) 
00 

"" 

---x----

0 200 400 

SCALE IN FEET 

Job No. : 89MC114W 

Prepared by : D.A.K. 

LEGEND 

® 
113C MONITORING WELL LOCATION 

--- --- SWMU BOUNDARY 

GROUND SURFACE CONTOUR LINE 
,-- 4260 ~ IN FEET MSL 

CONTOUR INTERVAL = 5 FEET 

_
3995

_ POTENTIOMETRIC SURFACE CONTOUR 
LINE IN FEET MEAN SEA LEVEL 

GROUNDWATER FLOW DIRECTION 

NOTE: THE NUMBER IN PARENTHESIS IS THE 
STATIC WATER LEVEL IN FEET MEAN 
SEA LEVEL MEASURED ON NOV. 8, 1991 

POTENTIOMETRIC SURFACE CONTOUR 
MAP AT LANDFILL NO. 5 
SWMU NO. 113/IRP NO. LF-5 

Date : 2/14/92 CANNON AFB, NEW MEXICO ~ 

~-------------------------------------------------------------~ FIG. 14-4 



I'll 

·-------------------
--,, --------------

---

15.1 OFFSITE DESCRIPTIONS 

15.1.1 Setting 
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15.0 

OFFSITE BACKGROUND SITES 

The locations for the background surface soil samples were selected based on 

information from Cannon AFB personnel concerning the current and past use of land 

located on and adjacent to the base. The three sampling locations chosen were located 

northwest of the main gate and behind the officers mess. The offsite locations are 

located in areas of similar. soil type as is found over the majority of the base. A 

description of this soil is provided in Section 15.3. These areas were believed to 

represent background soil conditions based on the lack of any known construction 

activity or base operations in the immediate vicinity of these locations. 

The first two surface soil sample locations, OFS1 and OFS2, were located off base in a 

field west of the Chavez Housing Area, adjacent to Cannon AFB, just north of Highway 

60 & 84 and west of Highway 277. The third surface soil sample location, OFS3, was 

located on base in an open field behind the Officer's Club on Octagon Street, in the 

west-central portion of Cannon AFB. The three offsite soil sample locations are shown 

on Figure 15-1. 

15.1.2 History of Use 

All three offsite areas appeared to be undisturbed open fields, indicating that no base 

operations had taken place in the past. 

15.1.3 Land Use and Demography 

Current use of the land around these background sites is minimal. The closest facility 

to the first two locations in the housing area are single family homes approximately 200 

feet east of sample location OFS1 and approximately 400 feet north of sample location 
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OFS2. The closest facility to the third sample location, OFS3, is the Officer's Club, 
which is approximately 180 feet east of the sample location. None of these background 
sample locations appeared to be near high pedestrian traffic areas. 

15.2 FIELD INVESTIGATION 

This section provides a discussion of the field activities conducted by WCC at the Offsite 
Background Sites on December 10, 1991. The activities at these sites, as outlined in the 
FSP (WCC 1991c), consisted of collecting 3 surface soil sample for chemical analysis. 

Table 15-1 summarizes the surface soil sampling conducted during the 1991 WCC 
investigation. A complete record of all surface soil samples collected at the Offsite 
Background Sites is presented in Table 15-2. The locations of the surface soil samples 
are shown on Figure 15-1. 

15.2.1 Sampling Objectives 

The objective of sampling at the Offsite Background Sites was to provide information 
regarding the ambient anthropogenic levels of metals, PCBs, and pesticides in the 
surface soils near Cannon AFB that are not site related. The data collected at these 
surface sample locations were utilized in the baseline risk assessments which were 
performed for each SWMU to evaluate whether the area poses a risk to human health 
or the environment. 

15.2.2 Surface Soil Investigation 

Three surface soil samples, OFS1, OFS2, and OFS3, were collected from 0 to 0.5 feet 
BGS at three offsite locations, two in the Chavez Housing Area off base and one behind 
the Officer's Club on base. These samples were collected using a stainless steel hand 
trowel and analyzed for TAL metals, PCBs and pesticides. 
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This section provides a discussion of the soil at the Offsite Background Sites based on 

the lithologic description of the surface soil samples from the 1991 wee investigation. 

The soils underlying the Offsite Background Sites consist of sandy loam and loamy sand 

of the Amarillo Soil Group. The soils consist primarily of fine-grained, well sorted, silty, 

clayey, brown-orange to red-brown sands. The sands are dry to slightly moist. The total 

thickness of the soil zone is unknown at present due to the fact that the zone was not 

fully penetrated, but based on information collected at the SWMUs on base, this soil 

zone probably ranges from 2 to 5 feet in thickness. 
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BORING DRILLING/ DRILL BOREHOLE 

NUMBER SAMPLING RIG DIAMETER 

METHOD USED (In) 

OFS1 HT NA NA 

OFS2 HT NA NA 

OFS3 HT NA NA 

In Inches 

Ft-BGS Feet Below Ground Surface 

Ft-MSL Feet Mean Sea Level 

SPT Standard Penetration Teat 

HSA Hollow Stem Auger 

HT Hand Trowel, Surface Sample 

NA Not Applicable, Surface Sample 

NS Not Sampled 

I l I I I I j t I I I I I I 1-1 I I I 

TABLE 16-1 

SUMMARY OF SURFACE SOIL SAMPLING CONDUCTED BY WCC AT THREE OFFSITE LOCATIONS, 

CANNONAFB, NEW MEXICO 

DRILLING/ BOREHOLE 

SAMPLING SAMPLING 

DEPTH FREQUENCY 

INTERVALS 

(Ft-BGS) 

0 to0.6 NA 

0 to0.6 NA 

0 to0.6 NA 

8-53 
B-61A 

B-6tB 

F-10 

CME-76 

OD 

ID 

DATE(S) NUMBER OF NUMBER OF NUMBER OF NUMBER OF 

DRILLED/ ANALYTICAL ANALYTICAL SPTSOIL GRADATION 

SAMPLED SOIL QA/QC SAMPLES ANALYSIS 
SAMPLES SAMPLES COLLECTED SAMPLES 

COLLECTED COLLECTED COLLECTED 

12-10-9t 1 0 NA 0 

12-10-91 1 0 NA 0 

12-10-91 1 0 NA 0 

Mobile B-53 Auger Drill Rig with 6" OD /3. 76" ID Augero and 6.5" Bullet Bit 

Mobile B-61 Auger Drill Rig with 6" OD /3.76" ID Augero and 6.6" or 6.26" Bullet Bit 

Mobile 8-61 Auger Drill Rig with 7.26" OD /4.25" ID Augero and 7.6" Bullet Bit 

Falling F-10 Auger Drill Rig with 8.25" OD /4.25" ID Augero and 8.5" Bullet Bit 

GROUND 

ELEVATION 

(Ft-MSL) 

4326.40 

4315.33 

4316.88 

Central Mine Equipment CME-75 Auger Drill Rlg with 7.76" OD /4.25" ID Augers and 8.0" Bullet Bit 
Outer Diameter 

Inner Diameter 

22792A/89MCt14W/R9T15-1.1M<1 01-0ct-92/RPT/11 
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TOTAL DATE 

DEPTH BOREHOLE 

OF GROUTED 

BOREHOLE 

(Ft-BGS) 

0.6 NA 

0.6 NA 

0.6 NA 
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BORING 

NUMBER 

OFS1 

OFS2 

OFS3 

Ft-BGS 
OVA 

ppm 
A 
SPT 

GA 
L 
MS/MSD 

TABLE 15-2 
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SUMMARY OF SURFACE SOIL AND QA/QC SAMPLES COLLECTED BY WCC AT THREE OFFSITE LOCATIONS, 

CANNON AFB, NEW MEXICO 

DEPTH SAMPLE SAMPLE QA/QC SAMPLE DATE TIME OVA ON ANALYTICAL 
INTERVAL IDENTIFICATION TYPE SAMPLES MATRIX SAMPLED SAMPLED SAMPLE PARAMETERS 
(Ft-BGS) NUMBER (ppm) 

0 to0.5 CANOFS-OFS1..QOOO A Soil 12-10-91 0950 0 PCB,M 

0 to0.5 CANOFS-OFS2...{)000 A Soil 12-10-91 1010 0 PCB,M 

o to0.5 CANOFS-OFS3-{)000 A Soil 12-10-91 1050 0 PCB,M 

Feet Below Ground Surface FD Field Duplicate SV Semi Volatile Organic Compounds 
Organic Vapor Analyzer Reading MRD Missouri River Division Duplicate M Metals (TAL) 
Parts per Million AB Ambient Blank TPH Total Petroleum Hydrocarbons 
Analytical RB Rinsate Blank BTEX Benzene, Toluene, Ethylbenzene, 
Standard Penetration Test ow Decontamination Water Blank Xylene 
Gradation Analysis TB Trip Blank TOC Total Organic Carbon 
Uthology VOC Volatile Organic Compounds (TCL) Ol Organic lead 
Matrix Spike I Matrix Spike PCB Polychlorinated Biphenols, Pesticides PbiCr lead I Chromium 
Duplicate TCL Target Compound List TAL Target Analyte Ust 
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16.0 

QUALI1Y ASSURANCE/QUALI1Y CONTROL OF DATA 

This section summarizes quality assurance procedures related to field and laboratory 

data and the results of quality control samples taken during the RI at 18 SWMUs on 

Cannon AFB near Clovis, New Mexico. A copy of the analytical results data base is 

contained in Appendix C-1. 

Details of data quality objectives for the overall project are discussed in Volume I of the 

QAPP for the RI (WCC 1991b ). The QAPP provides the documentation and procedures 

making up the RI quality .assurance program and SOPs Volume II for sampling and data 

validation procedures. 

Quality assurance objectives are usually expressed in terms of accuracy or bias, precision, 

completeness, representativeness, and comparability. A brief definition of each of these 

terms is as follows: 

Accuracy 

Comparability 

Completeness 

22792A/89MC114W /R9.16 10-09-92/RPr /9 

N eamess of a measurement or the mean (X) of a set of 

measurements to the true value. Accuracy is evaluated 

by the percent recovery of sample spikes, analysis of 

laboratory control samples, and reference materials . 

A measure of the confidence with which one data set 

can be compared with another. 

A measure of the amount of valid sample data obtained 

from the measurement system compared to the amount 

of sample data analyzed. Valid results are those results 

which meet or exceed quality control criteria and satisfy 

quality assurance objectives. 
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Precision is the agreement between a set of replicate 
measurements without assumption or knowledge of the 
true value. Precision is evaluated as the relative percent 
difference or relative standard deviation for replicate or 
split samples. 

Representativeness The degree to which a single measurement is indicative 
of the characteristics of a larger sample or area or the 
degree to which data represents field conditions. 

Target ranges for the quality assurance objectives are presented in the QAPP for 
analytical testing and field measurements. 

Variances from the quality assurance objectives result in the implementation of 
appropriate corrective measures and an assessment of the impact on the usability of the 
data in the decision-making process. 

As used in this section, quality control (QC) refers to activities which provide methods 
for checking, verifying, or quantifying the data against established standards. 

16.2 SPECIFIC 1YPES OF QA/QC ACTIVITIES 

Specific QA activities required by the QAPP include the following: 

• 

• 

• 

Adherence to sampling and reporting procedures outlined in the SOPs for 
the RI Work Plan (WCC 1991a) 

Audits of field procedures, including a minimum of one systems audit on 
field performance 

Collection and analysis of QC samples 

22792A/89MC114W /R9.16 10-09-92/RPf /9 16-2 
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Field duplicates, ambient blanks, rinsate blanks, decontamination water blanks and trip 

blanks were collected and submitted to the analytical laboratory to provide a means of 
assessing the quality of the data resulting from the field sampling program. Field 
duplicate samples were analyzed to check for sampling and laboratory reproducibility 

and to evaluate whether analytical results were representative of the sample analyzed. 
Trip blank samples were analyzed to check for procedural contamination, cross­
contamination, and laboratory contamination during shipment and storage of aqueous 
samples. Ambient blanks were used to evaluate contamination as a result of airborne 
chemicals. Decontamination water blanks were utilized to evaluate contamination that 

might be introduced during decontamination activities and to evaluate contaminants 
contained in the water, used for ambient and rinsate blanks. The rinsate blanks were 

used as a measure of contamination of samples from the sampling equipment. 

Matrix spike and laboratory control samples were analyzed to measure the accuracy of 
the analysis on site samples and on laboratory standards to evaluate if recoveries falling 

outside acceptance windows were attributable to sample matrix interferences rather than 
laboratory analytical errors. The TCLP analyses performed in the RI were not designed 

to be utilized for demonstration of compliance to RCRA Toxicity Characteristic (TC) 

Criteria. As such, the analytical results have not been matrix spike corrected as specified 
in the TC Rule, but rather are utilized to evaluate the accuracy of the TCLP analyses 

on site samples. Laboratory duplicates for inorganic analysis and matrix spike duplicates 

for organic analytes were analyzed to evaluate laboratory reproducibility or precision. 

Surrogate recovery results were utilized to evaluate the accuracy of analytical 
measurement on a sample-specific basis. Method blank data were used to evaluate the 

laboratory contamination during analysis. 

The analytical spike (post-digestion spike) is utilized only in the graphite furnace 
automatic absorption analyses for metals. Analytical spike recoveries on each sample 

were used to determine whether results needed to be quantified through the method of 

standard additions (MSA). Specific QC sample descriptions and minimum frequency 

requirements are given in Section 10.0 of the QAPP. 
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16.3 RESULTS OF QAPP-REQUIRED ACI'IVITIES 

16.3.1 Field Audits 
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Quality assurance (QA) field audits were conducted, documented, and reported in 

accordance with the quality assurance/quality control (QA/QC) requirements presented 

in Sections 10.0, 11.0, 14.0, and 15.0 of the QAPP. 

Field audits were conducted during a three-day period from October 14-16, 1991a. Field 

audits were conducted to evaluate conformance of field practices with the SOPs. The 

following SOPs were audited: 

Audit Date: October 14. 1991a: 

• SOP No. 1, Equipment Decontamination 

• SOP No.7, Subsurface Drilling and Sampling 

• SOP No.8, Lithologic Description of Subsurface Samples 

• SOP No.9, Borehole Abandonment 

• SOP No. 12, Sample Handling, Documentation and Analysis 

Audit Date: October 15. 1991a: 

• SOP No. 5, Sludge Sampling 

Audit Date: October 16. 1991a: 

• SOP No. 10, Surface Water Sampling 

Results of these field audits were satisfactory and summaries are maintained in project 

files. 
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In addition to the USACE certification, Enseco-Rocky Mountain Analytical Laboratories 

(RMAL) has been audited and approved by WCC. For this project, two onsite 

laboratory visits were conducted by WCC on December 5 and 11, 1991. The focus of 
the laboratory visits was to evaluate the effectiveness of the laboratory in handling 

sample load and throughput for soil matrix samples for analysis of volatiles by GC/MS. 

There were two findings from the laboratory visits: 

• The laboratory could improve their operations with more effective 

communication between the group leader(s), project manager(s), and 
analysts 

• Greater involvement on the part of the QA officer is warranted 

The audit summaries are maintained in the project files. 

16.4 DATA VALIDATION 

The analytical data generated by the laboratory were reviewed for accuracy, precision, 

completeness, representativeness, and comparability. The data validation process for this 

project consisted of data generation, reduction, and two levels of review, the first by the 

analytical laboratory (Rocky Mountain Analytical Laboratory) and the second through 

an independent data review by WCC. Details of the analytical laboratory data review 

are described in Section 9.0 of the QAPP. 

Laboratory analytical data packages received a second level of validation or review by 

a designee of the Woodward-Clyde Consultants OA/QC Officer whose function is to 

provide an independent review of the data package. Laboratory results were reviewed 

and data qualified, if required. 
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Ten percent of the data underwent full validation as described in SOP No. 13 Data 

Validation and QC Review of Analytical Laboratory Data Packages (WCC 1991a). 

Criteria that were evaluated under full validation that were not evaluated as part of the 
QC review are discussed below by analysis. In general, the information described below 

is useful because common laboratory problems were identified during the full data 

validation that would not be evaluated under the QC review. (Note that copies of 

complete full data validation and QC review reports are reproduced in Appendix C-2.) 

In the following discussion, data that may have required qualification under more than 

one validation criteria are included within the total number of data qualified under each 

criterion. 

16.4.1.1 Volatiles 

Calibrations 

The percent difference between the response factors from the initial calibration and 

those found for the continuing calibration was greater than the QA objective of 

25 percent in 19 of 27 samples. Analytes commonly found to be outside the 25 percent 

control limit included methylene chloride, acetone, 2-butanone and 2-hexanone. In 

addition, the relative standard deviation of response factors for initial calibration for 

acetone exceeded the QA objective of 30 percent in 19 of the 27 samples that were 

validated. Associated data were qualified as estimated "J" (for detects) or estimated 

nondetect "UJ" (for nondetects). 

Internal Standard Performance 

Generally, the internal standard areas and retention times for the sample were within 

the QC limits established by th~ corresponding continuing calibration. Internal standards 

were found to be outside the lower QC control limits in 5 of the 27 samples which 

underwent full validation. In these cases, associated data were qualified "J" for detects 

and "UJ" for non-detects based on these results. 
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In 14 of 27 cases, the TIC identifications were supported with mass spectral evidence 

meeting validation criteria. In two cases, TIC's were rejected "R" based on associated 

blank contamination. In eleven instances, TIC identifications were rejected because they 
were identified as various siloxanes, common column bleed materials and as such are not 

considered a true sample constituent under validation guidelines . 

Tar~et Compound Identification 

All TCL identifications were supported with mass spectral evidence that met the 

validation criteria. 

Ouantitation and Reported Detection Limits 

Quantitation and detection limits were verified as having been properly calculated . 

Evaluation of the effect of raised detection limits on the useability of the data is 

provided within the data interpretation sections . 

System Performance 

System performance was considered satisfactory for all validated data. 

Holdin~ Times and Percent Moisture 

Two samples were qualified either "J" (for detects) or "UJ" (for nondetects) for 

exceeding holding times. Two samples were qualified "J" (for detects) or "UJ" (for 

nondetects) based on excessive moisture contents. One sample contained moisture of 

greater than 50 percent and one of greater than 94 percent. 

22792A/89MC114W /R9.16 10-09-92/RPT /9 16-7 
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16.4.1.2 Semivolatiles 

Calibrations 
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The percent difference between the response factors from the initial calibration and 
those found for the continuing calibration was greater than the QA objective of 

25 percent in 13 out of 14 cases. Analytes commonly cited included 2-methylphenol, 

2,4,6-trichlorophenol, 3,3-dichlorobenzidine and 4-nitrophenol. Associated data which 

exceeded the control limits were qualified appropriately with estimated "J" (for detects) 

or estimated nondetects "UJ" (for non-detects) . 

Tentatively Identified Compounds 

Identification of TIC compounds in 7 of 14 samples were rejected "R" for being present 

in the corresponding method blank. In addition all compounds including TICs for one 

sample were qualified as estimated based on a 94 percent moisture content. 

Additional Criteria 

GC/MS instrument performance, internal standard performance, target compound 

identification, quantitation and reported detection limits and system performance were 

also evaluated as part of the full validation procedure for semivolatiles and determined 

to be acceptable for the 14 samples validated . 

16.4.1.3 Inora:anics 

Calibration 

Nine of the twenty-one samples reviewed for GF AA analyses had initial calibration 

correlation coefficients for thallium below 0.995. These samples were qualified as 

estimated. 
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Fifteen of the twenty-two samples reviewed had post digestion spike recoveries outside 

the 85 to 115 percent control limits. These samples were qualified as estimated. 

Common missed analytes were selenium, thallium and arsenic. 

ICP Serial Dilution 

Fourteen of the twenty-two samples reviewed had more than the 10 percent limit 

difference between the original analytical result and that from the diluted sample. These 

samples were qualified as estimated. Common analytes exceeding the limit were barium, 

calcium, iron, zinc, aluminum, manganese and potassium. 

Sample Result Verification 

No problems were noted. 

16.4.1.4 Pesticides/PCBs . 

Instrument Performance 

No problems were indicated in the seven samples validated. 

Calibration 

No problems were indicated in the seven samples validated. 

Target Compound Identification 

No problems were indicated in the seven samples validated . 

22792A/89MC114W /R9.16 10-09-92/RPf /9 16-9 
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One of the seven samples for percent difference (%D) between initial calibration 

response factors and those from the continuing calibration exceeded 25 percent for the 

two analytes 4,4' -DDE and 4,4' -DDT. Results for these two compounds were qualified 

as estimated. 

16.4.1.5 Additional Analyses 

Ten percent of the samples analyzed for the following analytes also underwent full 

validation as described in SOP No. 13 and Revision No. 1 of the QAPP Addendum 

(WCC 1992). 

• 
• 
• 
• 
• 
• 
• 

Lead/ chromium 

Benzene, toluene, ethyl benzene, xylene (BTEX) 

TPH 

TOC 

Organic lead 

RCRA Appendix IX 

TCLP 

No problems were indicated for these analyses with the following exceptions: 

Pb/Cr 

One sample analyzed for lead was analyzed by ICP rather than GF AA, and the 

associated lead result qualified as estimated. 

Appendix IX 

In all three samples undergoing full validation, the relative response factor (RRF) from 

the initial calibration was less than the control limit for 1,4-dioxane and these associated 

dioxane results were qualified. The percent difference in response factors between the 

initial calibration and the continuing calibration for two of the samples was greater than 

22792A/89MC114W /R9.16 10-09-92/RPf /9 16-10 
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25 percent for trichlorofluoromethane, acetone, 2-butanone and 2-hexanone. Based on 

these associated results, the samples were qualified as "J" or "UJ" for the analytes listed 

above . 

16.4.2 Quality Control Review 

For this project, quality control review (QCR) has been defined by WCC as the 

evaluation of analytical data with respect to the following: 

• 
• 

Holding times 

Method blanks 

• Laboratory control samples 

• 
• 
• 
• 
• 
• 

Laboratory duplicate sample 

MS/MSD 

Surrogate compound percent recoveries 

Field duplicate results 

Overall assessment of data for a case 

Completeness of sample deliverable package 

In addition, if the laboratory narrative indicated a problem, the effect on the quality of 

the associated data was evaluated and the results qualified accordingly. The QC review 

of the data followed procedures outlined in SOP No. 13 and Revision No. 1 to the 

QAPP and was performed on all the analytical data . 

A brief description of additional parameters evaluated during the review but not 

specified in SOP No. 13 are described below. Results of the evaluation of specific items 

are provided if significant problems were encountered. 

16.4.2.1 Holdin& Times 

During the original analysis, the laboratory experienced problems with surrogate 

recoveries and internal standard areas. Samples that were affected by these problems 

were reextracted and reanalyzed outside holding times . 

22792A/89MC114W /R9.16 10-09-92/RPf /9 16-11 
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concentrations with an absolute value greater than the CRDL and less than 2 times the 
CRDL are deemed to be acceptable, but other blank data needs to be evaluated to 
assess the extent of the interference problem. If no other negative concentrations were 
reported for any other blanks, the interference was considered to be an isolated case, 
and no qualification was considered necessary. Only a few blank samples were reported 
with negative concentrations. No blanks exceeded the 2 times CRDL criteria. 

16.4.2.3 Field Duplicates For All Parameters Except CLP Metals 

Although there is no specific guidance in the Functional Guidelines or the QAPP for 
evaluating the field duplicate samples, control limits of 50 percent relative percentage 
difference (RPD) for aqueous samples and 100 percent RPD for non-aqueous samples 
were implemented if the analyte concentration was greater than 5 times the reporting 
or quantitation limit. For analyte concentrations less than or equal to 5 times the 
reporting or quantitation limit, control limits of ± 3X (where X is the reporting or 
quantitation limit) were utilized. All non-aqueous samples are homogenized except for 
volatile organic analysis (VOA) samples, which are collocated. The reporting limit or 
quantitation limit will be used for non-detects (ND) or below detection limit (BDL). If 

results for analytes in the field duplicates did not agree within these limits, an estimated 
"J" data qualifier was assigned to the results for this analyte in all associated samples. 

16.4.2.4 Field Duplicates for CLP Metals 

Although there is no specific guidance in the Functional Guidelines or the QAPP for 
evaluating the field duplicate samples, control limits of 50 percent RPD for aqueous 
samples and 100 percent for non-aqueous samples were implemented, if the analyte 
concentration was greater than 10 times the IDL. For analyte concentrations less than 
or equal to 10 times the IDL, control limits of± 3X (where X is the IDL) were utilized. 
If results for analytes in the field duplicates did not agree within these limits, an 
estimated (J) qualifier was assigned to the results for this analyte in all associated 
samples. 
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As summarized above and discussed in detail in the full validation reports in 
Appendix C-2, conformance to accuracy, precision, and the representativeness of an 
analytical value to the sample analyzed were evaluated for all sample results, and 
qualification or rejection of sample data were performed in accordance with specified 
guidelines and criteria. The analytical data, as qualified, presented in this report have 
been found to meet the quality assurance objectives for this project as specified in the 
validation and quality control review protocols. 

Comparability expresses the confidence with which one data set can be compared to 
another. Data are comparable when siting consideration, collection techniques, and 
measurement procedures; methods and reporting are equivalent for the samples within 
sample set. Throughout this investigation, SOPs for the field activities were 
implemented, and EPA-approved standards methods were used for analysis and 
reporting. Consequently, within each data set, results are comparable to one another as 
well as to other data sets for this investigation. 

Completeness, calculated as the ratio of acceptable results (unqualified and estimate "J") 
to the total number of analytical results requested on samples submitted for analysis, was 
99.98 percent. This satisfies the completeness goal of 90 percent specified in the QAPP. 

The full validation of 10 percent of all sample data is intended to be used as a guide to 
general laboratory performance on the site sample analyses and to identify problems 
which may not have been observed in the quality control review of the rest of the data . 
As summarized in Section 16.4.2.2, several analytes were found to occur commonly in 
a significant number of laboratory blanks. As such, the presence of low levels of 
methylene chloride, acetone, 2-butanone, 2-hexanone, 4-methyl-1,2-pentanone, di-n-butyl 
phthalate, bis(2-ethylhexyl)phthalate, 4-nitrophenol, and di-n-octyl phthalate in 
environmental samples is probably a result of laboratory contamination and should not 
be considered to be an indication of the presence of these analytes in the environmental 
samples. 
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In addition, the full validation reports indicate that the laboratory routinely failed to 

meet quality assurance objectives for calibration for the following analytes: methylene 

chloride, acetone, 2-butanone, 2-hexanone, 4-nitrophenol, 2-methylphenol, 

2,4,6-trichlorophenol, and 3,3' -dichlorobenzidine. It is possible that the calibration 

problems for many of these analytes is related to variable amounts of laboratory 

contamination during calibration. Because the calibration problems for these analytes 

occurred with some regularity, analytical values for these analytes in all environmental 

samples should be considered of lower reliability than the other unqualified analytical 

results. 

For the CLP-metals analyses, the full validation indicated sufficient difficulties in the 

GF AA analyses for selenium, thallium, and arsenic so that the analytical values for these 

analytes in all environmental samples should also be considered of lower reliability than 

other, unqualified analytical results. 
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17.0 

CONTAMINANT FATE AND TRANSPORT 

This section discusses the remedial investigation in terms of fate and transport for the 
chemicals of concern preliminarily identified for the risk assessment (Section 18.0). This 
section draws upon the nature and extent subsection in Sections 2.0 through 14.0 
discussion to examine potential pathways and to assess the fate and transport of potential 
contaminants identified at Cannon AFB. The fate and transport discussion, together 
with nature and extent, provides a basis for detailed examination of pathways, a key 
component of the risk assessment. 

The fate and transport section reviews those potential pathways (e.g., air, surface water, 
groundwater) that may have relevance to Cannon AFB. Using these chemicals of 
concern, the physical and chemical properties are presented and their importance to 
transport mechanisms is discussed. This discussion is generalized because of the lack of 
site-specific fate and transport data, the collection of which, was beyond the scope of this 
investigation. In the absence of site-specific data, the discussion does supply useful 
insights on possible transport behavior and likely chemical persistence which can be used 
in the subsequent pathway analysis performed in the risk assessment. 

The fate and transport assessment is specific to the chemicals of concern identified 
within particular media at Cannon AFB. Given the limited nature and similarity of the 
chemicals of concern, they are discussed as classes of contaminants for the entire base 
and not on a site- or SWMU-, specific basis. Where appropriate, fate and transport of 
chemicals of concern and media particular to individual areas within the base will be 
discussed. 

This section first presents briefly the transport mechanisms identified for the base. Next, 
the physical and chemical properties which control fate and transport will be presented. 
Finally, the mobility and/ or persistence of the chemicals of concern in those specific 
media will be assessed. The chemicals of concern include metals and organic compounds, 
principally volatiles and pesticides (Table 17-1). 
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17.1 POTENTIAL CONTAMINANT TRANSPORT MECHANISMS 

Chemicals released at Cannon AFB could potentially move into the adjacent 

environment by several transport mechanisms, or pathways. These mechanisms include 
(1) air- volatilization of organics and movement within soil gas or the atmosphere, and 

wind transport of metals and/or organics on- or off-site; (2) surface water runoff; (3) 

groundwater - infiltration of water through the subsurface to the water table then its 

movement via groundwater flow. Each of these potential mechanisms is briefly discussed 

in this section. 

17.1.1 Air 

The air mechanism includes water or soil volatilization, and wind transport. 

Volatilization is a process by which an organic compound is transferred from soil or 

water, into soil gas and/or the atmosphere. Volatilization will influence the migration 

of volatile organics identified at Cannon AFB, however, it will have much less, or no, 

impact on most pesticide compounds detected and will not influence the metals detected. 

The focus of this transport mechanism is on the upward migration and dispersion of soil 

gases into the atmosphere. The wind component will affect metals adsorbed to dust 

particles, as well as organics which may also be absorbed to dust particles or dispersed 

in the atmosphere. Air transport could potentially modify organic concentrations 

associated with surface soils, subsurface soils within the unsaturated zone and possibly 

the saturated zone, as well as surface water bodies on site (e.g., wastewater lagoons). 

The degree to which metal or organic concentrations will be modified will depend upon 

the physico-chemical properties of the specific chemical of concern. 

As previously discussed (Section 1.4.3.2), dust is frequently present, given the semiarid 

climate and gusty winds in the area of Cannon AFB. The prevailing winds are from the 

west and average about 3 mph, however during the summer the prevailing winds are 

from the south and average about 2 mph. No atmospheric air quality monitoring or 

sampling was undertaken during this investigation. Personal protection air quality 

monitoring was completed at the Sludge Weathering Pit for tetraethyl lead which was 

not detected during the initial site investigation activities. 
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Potential contaminants, both metals and organics, can be transported in surface waters 

via adsorption on soil particles, or in solution during storm events. The metals and 
organics transported in storm runoff, either in solution or adsorbed to sediments, may 
be redeposited elsewhere, infiltrate into the subsurface, or be carried into a surface 

water body. During this transport, some of the more volatile organics may be lost to the 
atmosphere. The degree to which chemicals of concern are adsorbed, put into solution, 
or lost to the atmosphere, will depend on their particular physico-chemical properties. 

With one exception, there are no natural perennial surface water features on or near the 
base. Storm runoff from Cannon AFB is directed into the playa lake located in the 
southwest comer of the base. Effluent from the wastewater lagoons which is directed 

into a playa to the east, via a pipeline, does represent a perennial surface water feature 
at Cannon AFB. The playas have no surface water outlets and all water within them is 
lost through either evaporation or infiltration (Section 1.4.3.3). The mean annual 
precipitation for the site is about 16 inches per year, most of which falls during the 
summer months of July and August when eight or more days of rainfall may occur. The 
annual evaportranspiration rate is about 71 inches per year. 

Three surface water samples were collected from the base wastewater lagoons and 

analyzed for Appendix IX parameters. Eight sludge samples were also collected from 

the lagoons and analyzed for TCL VOCs, SVOCs, PCBs, pesticides, metals and one 

sample was collected for TOC. No storm event water or sediment samples were 
collected during this investigation. Surface and subsurface soil sampling was undertaken 

at 13 SWMUs and 315 soil samples were collected. Most samples were analyzed for 

TCL VOCs and metals, a smaller number of the samples were analyzed for SVOCs, 

pesticides, and TPH, while a few were analyzed for lead and chromium, and BTEX 
compounds (Table 1-6). 

17 .1.3 Groundwater 

As previously discussed (Section 1.4.3.5), the Ogallala, or Great Plains, Aquifer underlies 

Cannon AFB and locally may be unconfined or semi-confined. It consists of gravels, 
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sands, silts and clays which vary from 360 to 415 feet in thickness at Cannon AFB. 

Caliche is a major feature of the Ogallala Aquifer in the area and may vary from 5 to 

25 feet in thickness. The predominant clays within the Ogallala are smectites and 

attapulgite. The Ogallala Aquifer has a saturated thickness of about 95 to 145 feet 

which is strongly influenced by the configuration of the erosional unconformity 
underlying the Ogallala Aquifer. Based on the monitoring wells at the three SWMUs 

considered during this investigation, the unsaturated thickness ranges from 210 to about 

325 feet BGS. The recharge rate for the Ogallala Aquifer has been estimated at 1 
inch/year (Kearney 1987) and is attributable to the low annual rainfall coupled with the 

high annual evaportranspiration rate. The hydraulic gradient is toward the southeast at 

7 to 15 feet/mile. 

Dissolution of metals and organics through the leaching of contaminated surface, or near 

surface, soils by infiltrating water is considered the principal means by which 

contaminants can enter the site groundwater. This infiltrating water will originate either 

from precipitation, probably during storm events, the wastewater lagoons, or playas on 

site. In the near surface, adsorption of chemicals of concern may play a role in retarding 

downward mobilization. However, facilitated transport of contaminants through 

dissolution may not be a significant means for contaminants to reach groundwater given 

the unconsolidated nature and thickness of the unsaturated zone as well as the potential 

for adsorption. For organics which enter the unsaturated zone via infiltration, 

volatilization within the thick unsaturated zone may limit the concentrations of any 

dissolved volatile organics before they reach the water table. 

Groundwater from the Ogallala Aquifer is the sole source of water for the base which 

is supplied by nine wells. These wells have capacities of 200 to 765 gpm (gallons per 

minute) and are installed from 357 to 415 feet BGS (USAF 1991). In 1984 these wells 

were producing at an average daily rate of 1.3 million gallons (Matotan and Associates 

1985). About 25 percent of this water was used for irrigation during the peak summer 

demand. No groundwater quality data for these base wells were collected during this 

investigation. 
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As part of this investigation, ten existing monitoring wells were sampled in three areas 
of Cannon AFB (i.e., Old Entomology Rinse Area - SWMU 96, Wastewater Lagoons -
SWMUs 101 and 102, and Landfill 5 - SWMU 113). Appendix IX parameters were 
analyzed in samples from the five wells at Landfill 5, Appendix IX VOCs were analyzed 
in samples from the four wells adjacent to the Wastewater Lagoons, and TAL metals 
and PCBs were analyzed in a sample from the well at the Old Entomology Rinse Area. 
All parameters detected in these samples were at, or below current MCL values. No 
organics were detected in the groundwaters at these three areas above the reporting 
limits. In all wells sampled, some metals were detected in the groundwater but the 
concentrations were all below the current MCL values. In most cases where metals were 
detected, they were present at estimated concentrations below the method detection 
limit. Based on the metal and organic data collected at the three SWMUs and the 
nature and extent discussion, groundwater does not appear to be a pathway for 
contaminant transport. As a result of these data, no groundwater contaminant transport 
modeling was undertaken for this investigation. 

17.2 PHYSICAL AND CHEMICAL PROPERTIES 

This section provides some discussion of the physical and chemical properties of the 
chemicals of concern which directly affect their fate and transport. These properties are 
summarized in Table 17-2. In the absence of site-specific data, this discussion provides 
useful insights on transport mechanisms which can help in the Risk Assessment Pathway 

Analysis . 

17.2.1 Volatilization 

Volatilization will affect the volatile organic concentrations in both water and soil. 
Organics influenced by this process will be transferred into a gaseous phase, soil gas 
and/or the atmosphere. Assuming that a free non-aqueous phase does not exist, 
volatilization will be principally controlled by a chemical's solubility, vapor pressure, 

Henry's Law constant, and adsorption. Water content of a soil, temperature, and 
atmospheric conditions (i.e., wind and sunlight) may also influence volatilization from 

a soil (Lyman et al. 1990). 
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Volatilization is a complex process that is dependent upon very site-specific conditions. 

Nevertheless, some appreciation of an organic chemical's volatility can be made by 

considering the Henry's Law constant and vapor pressure values. Henry's Law constant 

is directly proportional to a chemical's vapor pressure and molecular weight and 

inversely proportional to its water solubility and temperature. Henry's Law constant 
values > 10-3 atm-m3 /mol (cubic meters of atmosphere per mole) are considered to have 

a high volatility while those with values < 10-7 atm-m3 /mol are less volatile than water 

and will tend to concentrate in water as it evaporates (Lyman et al. 1990). Dragun 

(1988) and Olsen and Davis (1990) suggest comparable though slightly different values 

for high and low volatility. According toNey (1990), organic vapor pressures of > 10-2 

mm Hg (milliliters of mercury) are indicative of high volatility while values of < 10-6 mm 

Hg suggests low volatility. 

17 .2.2 Aqueous Solubility 

Solubility is one of the most important factors influencing the fate and transport of 

metals and organic chemicals. For metals in solution, their solubility will be controlled 

by the solution Eh-pH relationships; number, concentrations, solubility product, etc. of 

ion complexes in solution; aqueous major ion chemistry; etc. Dissolved metal fate and 

transport will depend upon a number of very site-specific factors whose collection and/ or 

calculation were beyond the scope of this investigation. Water solubility of organics is 

typically considered with respect to the Kow (octanol/water partition coefficient). The 

Kow value is defined as" ... the ratio of a chemical's concentration in the octanol phase 

to its concentration in the aqueous phase of a two-phase system." (Lyman et al. 1990). 

Other factors which can affect an organic's solubility include adsorption, volatilization, 

and presence of organic carbon. According to Lyman et al. (1990), values of Kow > 
10,000 indicates the organic is very hydrophobic and would have a low water solubility, 

high soil/sediment adsorption coefficients, lower mobility, and higher potential to 

bioaccumulate. Conversely, values of Kow < 10 suggest high solubilities and greater 

mobility, but small soil/sediment adsorption coefficients, and decreased potential for 

bioaccumulation. 
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Adsorption is also an important factor which influences the fate and transport of both 
metals and organics. Typically, adsorption is expressed in terms of an adsorption 
coefficient and it can be defined as the ratio to which a metal or organic chemical 
partitions itself between the solid and solution phases. This can apply to water-saturated 
or unsaturated soils, storm water, sediment, or aquifer materials. Adsorption is often 
referred to in terms of the soil-water distribution coefficient - ~' or distribution 
coefficient. ~ is defined as the ratio of concentration adsorbed on soil surfaces to the 
concentration in water. For organics,~ is has been strongly correlated with the fraction 
of total organic carbon in the solid matrix (foe) and which has been used to define the 
organic carbon partition coefficient- Koc (Olsen and Davis 1990). It is defined as the 
ratio of~ to foe (i.e., chemical adsorbed per unit weight of organic carbon (oc) in the 
soil/sediment/aquifer to the concentration of the chemical in solution at equilibrium). 
This correlation appears to hold over a wide range of organic carbon content values (i.e., 
0.1 to 2 percent TOC) as reported by Lyman et al. (1990). For organics, a critical 
fraction of organic carbon can be defined (i.e., < 0.1 percent TOC), below which 
inorganic clay surface reactions dominate the adsorption process (Olsen and Davis 1990). 
A qualitative assessment of chemical mobility based on ~ values has been made by 
Dragun (1988) as follows: > 10 immobile, 2 to 10 low mobility, 0.5 to 2 intermediate 
mobility, 0.1 to 0.5 mobile, and < 0.1 very mobile. According to Adams (1972), Koc 
values can range from 1 to 107

; the higher the value, the less mobile the organic. 

17 .2.4 Biodegradation 

Biodegradation, including biotransformation, occurs via microorganisms that may be 
either attached to the soil, or present in the soil pores, or in solution. Factors affecting 
biodegradation rates include: composition and size of the microbial population; presence 
of a suitable and available substrate (i.e., energy source); soil acidity and alkalinity; soil 
temperature and moisture; presence of essential inorganic elements; chemical 
concentration; oxygen availability; and adsorption (Dragun 1988). Typically, 
biodegradation rates are measured in half-lives which are defined as the time required 
for microbial degradation to reduce a chemical concentration by half. Biodegradation 
is typically associated with organics and not metals. Although for some metals (e.g., 
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iron, sulfur) microorganisms do play a significant role in controlling reaction rates, the 
affects of such microbially mediated reactions appears to be less well understood than 
for organics. Half-lives are cited only for organics. 

Frequently, the half-lives cited for organics can vary greatly. This variation is likely due 
to reductions below optimum in at least one of the above referenced factors which can 
thereby control the reaction rate (Dragun 1988). 

17 .2.5 Other Physical and Chemical Properties 

The four processes previously discussed in this section probably represent the most 
important controls on the fate and transport of chemicals of concern at Cannon AFB. 
A more detailed assessment of fate and transport properties and processes was beyond 
the scope of this investigation. However, it is important to recognize that other 
properties or processes also exist which could contribute to contaminant mobility and 
fate. These properties and processes include bioconcentration, complexation, 
dehydrohalogenation, diffusion, hydrolysis, oxidation, photolysis, precipitation, reduction, 
and solubility in solvents. These alternatives were not discussed because, individually, 
they are not considered to be as significant as the volatilization, aqueous solubility, 
adsorption, and biodegradation processes. Subsequently, no site-specific data for those 
properties/processes were collected during this investigation. 

17.3 CONTAMINANT PERSISTENCE 

Within a particular medium, physical, chemical, and biological processes will affect the 
persistence of a chemical of concern. Using the information on potential pathways and 
physical and chemical properties, together with the existing nature and extent 
information for the Cannon AFB site (sections 2.0 through 14.0), the persistence of 
metals, volatile organics, and pesticides is discussed. Generalizations are drawn from 
these preceding information sources, as well as site geologic and hydrogeologic features, 
in an attempt to provide qualitative information on fate and transport for the classes of 
chemicals identified in the absence of site-specific information. 
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The organics detected on site have been broadly classified as either volatile organics or 
pesticides. For the purposes of this discussion, all compounds that are not classed as 
pesticides are considered volatile organics, which is typically the case. The volatile 
organics and pesticides of concern identified in Table 17-1 were typically associated with 
either soils collected from various SWMUs, or sediment samples from SWMUs 101 and 
102. 

17 .3.1 Metals 

The metals which are considered to be chemicals of concern based on the risk 
assessment are listed in Table 17-1. In most cases these metals are associated with soil 
concentrations and not groundwater, although some metals of concern were detected in 
both media. Current site data do not provide information that would allow one to 
quantitatively estimate their mobility in surface waters or the subsurface. However, one 

· can expect metal complexes in soil or water to form reaction products that get 
incorporated into soil minerals; precipitate as oxide or hydroxide minerals; or form 
coating on minerals (Dragun 1988). It is expected that most of the metals will be 
assimilated into oxide, hydroxide, or oxyhydroxide complexes within the soil or water. 
Based on existing site information, several generalizations can be made as follows: 

1) Within this area of the Ogallala Formation, the predominant clay minerals 
are montmorillonites and attapulgite (i.e., palygorskite is a Mica Group 
clay mineral) according to Frye et al. (1974). The cation exchange 
capacity ( CEC) for montomorillonite clays are generally quite high and 
range from 80 to 150 meq/100 g - milliequivalents per 100 grams (Dragun 
1988) while the CEC values for the attapulgite will be probably less than 
50 meq/100 g. Based on grain size information collected during this 
investigation, the clay content of the surficial material ranges from 20 to 
70 percent and typically is greater than 30 percent. However, United 
States Department of Agriculture (USDA) data for Curry County where 
Cannon AFB is located, reports CEC values of about 5 to 21 meq/100 g 
for the surface soils reportedly present at the base (USDA 1958). Thus, 
the degree to which CEC will control metals migration is not clear . 
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For the metal concentrations in soils, there is generally a trend of 
decreasing concentration with depth. This trend is exemplified by the 
boring sample results from the Sludge Weathering Pit (boring nos. 0761 
and 0762- Table 3-4); Fire Department Training Area 1 (boring nos. 0781 
and 0782); the Engine Test Cell Area; and Fire Training Areas 2, 3, and 
4. The decrease in concentrations below the soil surface which typically 
occurs within the first 5 to 10 feet, are the most dramatic. 

In a number of instances, the metal concentrations will remain consistent 
from surface to total depth (e.g., boring no. 0781 - cadmium, mercury, and 
silver) and are thought to represent background concentrations. 
(Section 2.4.1). Occasionally, a metal concentration increases slightly at 
some depth below ground surface and for that sample interval reverses the 
trend of decreasing concentration. Such trend changes may result from 
variations in the site stratigraphy (e.g., presence of caliche, sudden changes 
in the percentage of silt/clay) where soil chemistry and/or infiltrating 
water chemistry could be expected to change. 

Previous work at most of these SWMUs indicated a similar trend of 
decreasing soil metal concentrations with depth, or beyond a particular 
depth, a generally consistent metal concentration in the subsurface 
materials sampled (Radian 1986, Volume 1, Section 4 ). 

Air quality modeling was undertaken for the risk assessment and those 
results are discussed in Section 18.0 for particular SWMUs and metals of 
concern. The fate and transport implications of this modeling work, for 
metals which are associated with fugitive dust, are discussed in 
Section 18.4, Exposure Assessment. 

17.3.2 Volatile Organics 

Based on the properties presented in Table 17-2 data and the site specific factors that 
limit migration, the volatile chemicals of concern detected at Cannon AFB probably will 
not be persistent. This conclusion is based on several points as follows: 
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1) The limited concentrations of volatile organics detected during this 

investigation within the soil and/or sediment. 

2) Where detected in the soil, volatile concentrations typically decreased with 

depth and, in most cases, were non-detect at depths of about 20 feet BGS 

(Section 2.4.1 ). 

3) The vapor pressure and Henry's Law constant data both indicate a high 

volatility for these chemicals of concern; accordingly, it is anticipated that 

volatilization within the thick unsaturated zone will play a major role in 

reducing their soil concentrations. The vapor pressures range from 6 

(TCA) to 360 (carbon disulfide) mm Hg while the Henry's Law values 

extend from 3.8 x 104 (TCA) to 5.38 x 10-2 (carbon disulfide) atm-m3 

/mole (Table 18-2). 

4) According to Dragun (1988) field-observed biodegradation rates for some 

of the volatile organics in soil-groundwater systems suggests relatively 

rapid half-lives (i.e., less then 365 days) for most of the volatile chemicals 

of concern. According to Dragun, n-alkanes, n-alkylaromatics, and 

aromatic hydrocarbons in the Cs to en class are biodegradable, although 

the biodegradation rate decreases as the number of Cl atoms increases 

within the molecule. 

5) The volatiles found on site generally have high water solubilities with 

values ranging from 160 (xylene) to 1,000,000 (acetone) mg/L (these high 

solubilities are reflected in the range of log Kawvalues, -0.24 (acetone) to 

3.2 (xylene) ml/ g. Given the low average rate of recharge, for most 

SWMUs little infiltrating water is available to dissolve any volatile 

organics that may be present in the soil. Dragun (1988) also indicates that 

water soluble chemicals are more likely to be biodegraded than less 

soluble compounds. Given the 210 to 325 foot thickness of the 

unsaturated zone, and the low recharge rate, it is likely that both 

volatilization and biodegradation will be primary factors controlling the 

impact on site groundwaters. 
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6) Results of previous investigations at these SWMUs detected no purgeable 

organics based on EPA 8010 and 8020 analyses of soil samples (Radian 

1986, Volume 1, Section 4). 

7) Groundwater data collected during this investigation did not detect 

volatiles (Section 14.4). Previous groundwater work at LandfillS did not 

indicate the presence of volatile organics based on EPA 601 and 602 

analyses (Radian 1986, Volume 1, Section 4.2.5). Radian did detect 

trichlorofluoromethane (freon) in one sample which was considered to be 

a laboratory artifact. 

8) Air quality modeling was undertaken for the risk assessment and those 

results are discussed in Section 18.0 for particular SWMUs and volatiles 

of concern. The fate and transport implications of this modeling work, for 

volatiles which are associated with soil gas releases, are discussed in 

Section 18.4, Exposure Assessment. 

17 .3.3 Pesticides 

A number of pesticides have been identified as chemicals of concern (Table 17-1). 

Carbazole is included in this group for discussion purposes although carbazole is a semi­

volatile. Soil samples were collected at an off-site location (OFS-3), Fire Department 

Training Area 1 (SWMU 78) and the Old Entomology Rinse Area (SWMU 96) and 

analyzed for pesticides. Sediment samples were collected from the Wastewater Lagoons 

(SWMUs 101 and 102) and also analyzed for pesticides. Based on information on nature 

and extent of contamination and Table 17-2, the pesticides detected may be persistent 

but their transport potential is considered to be limited. This is based on several factors 

as follows: 

1) Where detected, pesticides appear to be concentrated at the soil surface. 

Data collected during this investigation from two vertical profiles at Fire 

Training Area 1 clearly show decreasing concentrations of pesticides with 

depth. No pesticides were detected below a depth of 22 feet BGS 

(Section 4.4). Results of Radian's previous site investigation of pesticides 
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in the Old Entomology Rinse Area indicated that pesticides were generally 
restricted to the surface soils, although in one case DDT was detected 58 
feet BGS (Radian 1986, Volume 1, Section 4.2.15). 

2) It is likely that vertical transport in the Fire Training Area 1 was 
significantly influenced by application of water and solvents/waste 
oils/fuels at this site during fire training exercises. IARC (1974) indicates 
that DDE is soluble in most solvents which would help account for its 
enhanced mobility and its presence at depth. At other sites where 
recharge was not artificially increased, or potential opportunities for 
enhanced solubility (i.e., transport) do not exist, vertical concentrations 
should be expected to typically decrease within the near surface (i.e., 
within a depth of about 20 feet BGS). 

3) The limited mobility of the pesticides is supported by the high log 
~values reported in Table 18-2 (i.e., heptachlor epoxide - 3.65 to DDT-
6.44). Organics with log Kawvalues greater then 4 are considered to be 

very hydrophobic, have low water solubilities, high soil/sediment 
adsorption coefficients, and lower mobility (Lyman et al1990). Table 17-2 
data indicate that the solubilities for these pesticides in less than 2 mg/L 
and is 2 to 5 orders of magnitude lower than for the volatile chemicals of 
concern. No specific information is available for carbazole, but it is 
generally expected to behave in a similar manner. 

4) Ten TOC soil samples from Fire Training Area 1 and six TOC soil 
samples from Fire Training Area 4 were collected from one boring in each 
Area. These TOC samples were typically collected at depth intervals of 
10 feet. With one exception, all the TOC data were qualified during the 
data validation process due to presence of TOC in the blank and cannot 
be used for estimation of~ values. In one case (Area 1, from a depth of 
75 feet BGS), an estimated TOC concentration of 0.33 percent was 
reported for the medium to fine sand. Using the Table 17-2 K.x minimum 
and maximum values, and assuming a foe value of 0.0033 is representative, 
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estimated ~ values were calculated. This yielded ~ values of about 69 

for heptachlor epoxide and 3,300 for DDE. Based on this single result 

and Dragun (1988), all of the pesticides would be considered immobile 

(i.e., they all have ~'s > 10). 

5) A single TOC analysis on a Wastewater Lagoon sediment sample 

produced a value of 13.13 percent. This produces an foe value of 0.13 and 

the ~ values calculated would range from about 2, 700 to 130,000 for 

heptachlor epoxide and DDE, respectively. Based on the single result and 

Dragun (1988), all the pesticides associated with the sediment samples 

would be considered immobile. 

6) The absence of any pesticides in the groundwater and surface water (i.e., 

Wastewater Lagoon) samples suggests the pesticides are not being 

dissolved and/or transported in groundwater or surface water. 

17.4 FATE AND TRANSPORT SUMMARY 

Metal, and volatile and pesticide organic chemicals of concern have been identified at 

Cannon AFB. Within the air pathway, the fate and transport of metals from the soils 

shows no evidence of a health risk (Section 18.0). Movement of metals within the 

Ogallala Formation from soil or sediment has been determined to be limited to the near 

surface based on results of both WCC's current and Radian's previous subsurface 

investigations. However, insufficient site-specific information exists to quantify the 

subsurface or aqueous mobility of the metals of concern. Volatile chemicals of concern 

do not represent a health risk based on air quality modeling of soil gas releases. Within 

site surface waters, groundwater, or the subsurface, both volatilization and 

biodegradation are expected to be responsible for considerable reductions in volatile 

concentrations. Based on existing data from the three SWMUs assessed by this 

investigation, there is no indication that these volatiles are transported into the Ogallala 

Aquifer, the ultimate receptor of all on-site surface water. Similarly, there is no 

evidence pesticides are being transported into the Ogallala Aquifer by infiltration of 

either precipitation through the soil, or surface water. Limited soil and sediment TOC 

data suggest the pesticides will be highly adsorbed. The pesticides are expected to be 
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relatively persistent within the soils or sediments, based on their high adsorption and low 

aqueous solubility, volatilization rates, and biodegradation half-lives. 
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TABLE 17-1 

CHEMICALS OF CONCERN 

METALS 

ORGANICS 

22792/89MC114W/TABLE.171 10-06-92/RPT/14 

Antimony 
Barium 

Cadmium 
Chromium 

Cobalt 
Copper 
Lead 

Mercury 
Nickel 

Selenium 
Silver 

Thallium 
Vanadium 

Zinc 

Acetone 
Benzene 

Carbon disulfide 
Carbazole 
Chlordane 

Chloromethane 
DDD 
DDT 
DDE 

Ethylbenzene 
Heptachlor expoxide 

Toluene 
TCA 
TCE 
PCE 

Xylene 
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TABLE 17-2 

PHYSICAL AND CHEMICAL PROPERTIES OF ORGANIC 
CHEMICALS OF CONCERN 

Molecular Molecular Water Solubility Vapor Pressure Henry's Law Constant Biodegradation 
Chemical Formula Weight (gfmole) (mg/L) mmHg ( atm-m3 /mole) Log K,w Log.K,., Rate (days) 

Acetone C,H.O 58 1,000,000(1) 266(2) 3.97 x 10·'<3) -0.24(4) 0.34(1) NA 

Benzene c. H. 78 1,696<'> 95.2(6) 5.38 x 10·3(7) 2.n<8) 1.69(9) 48-110(10.1I) 

Carbon disulfide cs, 76 2,300@ 22°012) 360(I3) 1.33 X 10'2(l3) 1.84(4) 2.28-2.55(14) NA 

Carbazole C12HqN 167 Insolubleu'> NA NA NA NA NA 

Chlorodane C10H.C;8 410 1.85(16) lx10 .. @ 20°C17) 4.8 x 10·'<1
8) 6.0(19) 5.15 & >121) 

5.57(20) 

Chloromethane CH2CI 85 7,400(22) 3,756 @ 20°C23) 6.6 X 10·3(24) 0.9<2'> 1.4(26) NA 
(Methyl Chloride) 

DDD C14H10CI4 320 0.02 - 0.09(13) 1.02x10 .. @ 30°C27) 2.16 x to·'(l3) 6.02(!4) 4.64(14) >121) 

DDE C14H8CI4 319 0.12(28) 6.49 X 10 .. @ 2.34 x 1o·'(l3) 5.77(14) 6.0(29) >7(21) 
3ooc<27) 

DDT C14HgCI, 354 0.025(28) 1 x 10·7(!0) s.2 x 10·'<37) 6.16- 5.14(32) >7(21) 
6.44(3!) 

Ethylbenzene C.H1o 106 18133) 7.08 @ 20°034) 6.6 x 10·3<24) 3.13(3'> 1.98(9) 3110) 

Heptachlor epoxide C10H,CI70 389 0.2(28) 2.6 X 10-6 @ 20°C36) 3.2 X 10·'(18) 3.65(l3) 4.32(14) >121) 

Tetracholoroethane C,H2CI4 168 2,970(38) 6(17) 3.8 X 10-4(24) 2.56<2'> 2.07(39) 300(40) 

Trichloroethane C,H3CI3 133 720(39) 124(<3) 1.3 x 10·2<39) 2.18(2'> 2.18(39) 300(40) 

Trichloroethylene C,HCI3 131 1,100(12) 72.6(«) 9.1 x 10·3<24) 3.03(41) 2.10(39) 7 - 300(21•40) 

Toluene C,H. 92 sso<'> 22@ 20°C12) 6. 7 x 1 o·3<2') 2.65(41) 2.18(42) 37 - 39(10,1I) 

Xylene (o) C.Hto 106 175(!0) 6.6(!0) 5.0 X 10'3(24) 3.16<''> 2.11(9) 11 -32(10,1I) 

(m) 160(46) 8.29(47) 1.0 x 10·3<2') 3.20(4) 3.20(9) 15 -3110'11
) 

(p) 180(38) 8.76(47) 7.1 x 1o·•<24) 3.18(4!) 2.31(9) 17 - 3110•11) 
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All values at 25°C where noted in reference and/or unless otherwise specified 
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All references from Montgomery and Welkom 1990, except 10, 11, 21, and 40, from Dragun 1988; and 1 and as follows: 
USEPA 1986 
NIOSH 1987 

3 Hine and Mookerjee 1975 
4 Leo, Hansch, and Elkins 1971 
5 Keely, Hoffpauir, and Meriwether 1988 
6 Mackay and Leinonen 1975 
7 Jury, Spencer, and Farmer 1984 
8 Mackay 1982 
9 Abdul, Gibson, and Rai 1987 
10 Zoeteman, DeGree!, and Brinkmann 1981 
11 Barker and Patrick 1985 
12 Verschueren 1983 
13 USEPA 1980 
14 Kenaga and Goring 1980 
IS Budavari et a11989 
16 Well, Dure, and Quentin 1974 
17 American Conference of Governmental Industrial Hygienists 1986 
18 Warner, Cohen, and Ireland 1987 
19 Travis and Arms 1988 
20 Chin, Peven, and Weber 1988 
21 Tabak, Quave, Mashni, and Barth 1981 
22 Lyman, Reehl, and Rosenblatt 1982 
23 McConnell, Ferguson, and Pearson 1975 
24 Pankow and Rosen 1988 
25 Mills et all985 
26 Chiou, Peters, and Freed 1979 
27 Spencer and Cliath 1972 
28 Biggar and Riggs 1974 
29 Oliver and Charlton 1984 
30 Mackay and Wolkoff 1973 
31 Brooke, Dobbs, and Williams 1986 
32 Schwarzenbach and Westall 1981 
33 Miller et a! 1985 
34 Burris and Macintyre 1986 
35 Yalkowsky, Valvani, and Mackay 1983 
36 !ARC 1974 
37 Jury, Spencer, and Farmer 1983 
38 Banerjee, Yalkowsky, and Valvani 1980 
39 Schwille 1988 
40 Roberts, Schreiner, and Hopkins 1982 
41 Tewari et a11982 
42 Garbarini and Lion 1986 
43 Neely and Blau 1985 
44 Klopffer et a11982 
45 Hodson and Williams 1988 
46 Riddick, Bunger, and Sak.ano 1986 
47 Bohon and Claussen 1951 
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18.1 INTRODUCTION 

Woodward .Clyde 
Consultants 

18.0 

BASELINE RISK ASSESSMENT 

This section describes the procedures and results for assessing potential human health 

impacts associated with 18 SWMUs at Cannon AFB under the baseline (i.e., no further 

remedial action) conditions. These conditions encompass current and future land use 

scenarios. The baseline risk assessment (BRA) examines site-specific pathways by which 

environmental or human receptors may be exposed to chemicals released at each 

SWMU. For those exposure pathways judged to be complete, the risks to human health 

are characterized in terms of carcinogenic risk and noncarcinogenic hazards. The results 

of the risk characterization are presented along with the uncertainties and limitations 

associated with the assumptions that were used to perform the BRA. As an integral part 

of the Remedial Investigation (RI) process under CERCLA and RCRA, the objectives 

of the BRA are to: 

• Identify current and future receptors which may be exposed to site 

chemicals 

• Establish the conceptual site models for individual or groups of SWMUs 

that identify potential exposure pathways 

• Perform qualitative, and where appropriate, quantitative estimation of 

risks and hazards 

• Present the findings of the BRA and the associated uncertainties 

• Provide risk management information for decision makers regarding 

follow-up actions, if necessary, at individual or groups of SWMUs 

• Provide health-based information for the establishment of remediation 

goals and the Feasibility Study (FS), if needed 

22792A/89MC114W /R9.18A 10-09-92/RPT /22 18-1 
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18.1.1 Overview and Scope of Risk Assessment 
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The BRA was performed in accordance with the RI Work Plan (WCC 1991a), using 
validated chemical data collected by Woodward-Clyde Consultants (WCC) under the RI. 
Surficial and subsurface soil sample were collected on-site and from background 
locations and 18 SWMUs. In addition, groundwater data were collected from 
groundwater monitoring wells previously installed at Landfill No.5 (SWMU No. 113) 
the wastewater lagoons (SWMU Nos. 101 and 102), and the Old Entomology Rinse Area 
(SWMU No. 96). 

The BRA estimated the potential carcinogenic risk and noncarcinogenic hazard for 
receptor populations that would be expected to receive the greatest degree of exposure 
under baseline (no-action) conditions. These populations included current and future 
on-site maintenance workers, future on-site construction workers, and future residential 
adults and children (at SWMUs where residential construction was considered feasible). 
Other possible receptors identified, but not quantitatively evaluated, were occasional 
trespassers or visitors and off-site residents or workers. Risks to these individuals are 
expected to be insignificant because of infrequent exposures and should be below those 
hazards and risks estimated for on-site workers and on-site future residents. 

The media evaluated included soils, air, and groundwater. The soil data suggest the 
potential release of chemicals at some of the SWMUs. However, the groundwater data 

do not indicate the presence of contamination above the Maximum Contaminant Levels 
(MCLs) established by the EPA under the Safe Drinking Water Act. An examination 
of the vertical extent of contamination for soils in the vicinity of the groundwater 
monitoring wells revealed a general decrease in soil chemical concentrations at depths 
below 30 feet. The Ogallala Aquifer is over 260 feet deep (Tables 10-2 and 14-1). After 
considering the groundwater monitoring well data, the fate and transport properties of 
chemicals detected in soil samples, and the local geology /hydrogeology, it was judged 
that the groundwater exposure pathway is not likely to be a significant route of human 
exposure and potential risks and hazards associated with groundwater use were not 
quantitatively evaluated in this BRA. The groundwater exposure pathway should be re­
evaluated as additional groundwater data become available, or at the time of the 

22792A/89MC114W /R9.18A 10-09-92/RPT /22 18-2 
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installation's five-year review and/or in the event of any required future permit 

modifications. 

18.1.2 Approach 

The Cannon RI was performed under the regulatory framework of RCRA and CERCLA 

(Section 1.2). Accordingly, WCC followed current RCRA and CERCLA guidance to 

evaluate the human health impact from RCRA facilities and Superfund sites. Under the 
RCRA guidance, the concentrations of site chemicals were compared with RFI criteria 

and proposed RCRA action levels, which are conservative, and non-site-specific 
screening levels. Specific guidance pertaining to RFis is described in the RCRA Facility 

Investigation Guidance, Volume I (EPA 1989a). This guidance indicates that a site­
specific risk assessment may be performed when the levels of site chemicals in a 

particular medium exceed the RFI criteria. 

As required by the Cannon AFB RI Work Plan, a site-specific risk assessment was 
performed for each Risk Assessment Area (RAA) which is comprised of an individual 

SWMU or a group of SWMUs that are geographically close, have common or similar 

chemical release sources, and have potentially overlapping exposure pathways. 

Table 18-1 presents the SWMUs included in each RAA. 

In performing the BRA, the following risk assessment guidance under CERCLA was 

followed: 

• Risk Assessment Guidance for Superfund Volume I: Human Health 

Evaluation Manual (EPA 1989b) 

• Human Health Evaluation Manual, Supplemental Guidance: "Standard 

Default Exposure Factors" (EPA 1991a) 

• Superfund Exposure Assessment Manual (EPA 1988a) 

• Exposure Factors Handbook (EPA 1989c) 

22792A/89MC114W /R9.18A 10-09-92/RPf /22 18-3 
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• Health Effects Assessment Summary Tables (HEAST) (EPA 1991b) 

• EPA Integrated Risk Information System (IRIS) (EPA 1992a) 

EPA-derived toxicity values were also used to update the RFI criteria/proposed RCRA 

action levels. Other EPA and State of New Mexico guidance was followed and 

referenced, as appropriate . 

The following steps were performed for the Cannon BRA. 

• Select chemicals of concern ( COCs) 

• Evaluate data and compare data for each COC with RFI criteria/proposed 
RCRA action levels 

• Assess toxicity of chemicals of concern 

• Identify human receptor populations 

• Evaluate potential exposure pathways 

• Estimate chemical intakes for human receptors 

• Characterize risks and hazards 

Because the process of assessing human health risks requires the use of professional 

judgment and the application of exposure assumptions, a summary of uncertainties and 

limitations inherent in the BRA are also presented in this section. 

18.1.3 Data Evaluation/Selection of Chemicals of Concern 

The purpose of data evaluation is to examine the adequacy of available data for use in 

a BRA. The data were carefully reviewed with regard to the quantitation limits attained 

during the chemical analyses, laboratory quality assurance measures (precision, accuracy, 

22792A/89MC114W /R9.18A 10-09-92/RPT /22 18-4 
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representativeness, completeness, and comparability), and the overall quality of the data . 

During this data validation process, a number of laboratory contaminants were identified 

(Section 16.5)1
• Validated soil and groundwater data were compiled for each RAA. 

The arithmetic mean and 95 percent upper confidence limit (UCL) of the arithmetic 

mean concentrations were calculated. Chemicals of concern were identified based on 

the criteria described in Section 18-2. These criteria involve the comparison of compiled 

site data with background concentrations and the elimination of laboratory contaminants 

identified by the data validation process. Also eliminated were chemicals for which 
detected concentrations were highly uncertain, as well as chemicals with extremely low 

mammalian toxicities or compounds considered trace elements, if present at non-toxic 

concentrations. Chemicals without EPA toxicity values were excluded from the 

quantitative estimation of risk but were evaluated qualitatively for potential human 

health and environmental risks. Section 18-2 provides detailed information on how the 

potential chemicals of concern were selected for each RAA. Exposure point 

concentrations, based on soil data collected during the Rl, were then compared to the 

RFI criteria/proposed RCRA action levels. Chemicals that exceeded the RFI 

criteria/proposed RCRA action levels were identified. 

18.1.4 Toxicity Assessment 

The sources of toxicity information for the chemicals of concern were the EPA IRIS 

database (EPA 1992a), HEAST (EPA 1991b), and the Agency for Toxic Substances and 

Disease Registry (ATSDR) toxicological profiles. USEPA-verified toxicity values 

(reference doses [RIDs] for noncarcinogens and slope factors [SFs] for carcinogens) were 

used in quantitatively estimating risks. Summaries of toxicity and fate/transport 

properties for the key contaminants of concern (compounds which contribute significantly 

to the overall risk within each RAA) are presented as toxicity profiles in Appendix D-4. 

1 The identified laboratory contaminants pertinent to the BRA are 2-butanone (methyl ethyl ketone), 
2-hexanone, acetone, methylene chloride, phthalate esters ( di-n-butylphthalate, di-n-octylphthalate, and bis(2-
ethylhexyl)phthalate. 
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The purpose of the exposure assessment is to estimate the current or potential daily 

intake of site chemicals by the human receptors. Exposure variables and input values 

applicable to the site were used to estimate the reasonable maximum exposure (RME) 

to humans under current and future exposure scenarios. Plausible exposure pathways 

associated with the primary source (soils) and secondary source (air and groundwater) 

were discussed. Where appropriate, mathematical modeling was performed to estimate 

the environmental concentrations of chemicals of concern in ambient air at each RAA. 

Conceptual site models were prepared for each RAA addressing the plausibility of 

various chemical release and transport mechanisms, and exposure routes from chemical 

source(s) to the receptors (Section 18.4). 

In the BRA, WCC calculated the baseline risks and hazards posed to humans by each 

RAA for the exposure pathways of incidental soil ingestion, dermal contact, inhalation 

of airborne particulates, and inhalation of volatilized organic chemicals. A combination 

of reasonable maximum and average exposure assumptions were used to estimate the 

daily intake of site chemicals from these exposure pathways. To conservatively estimate 

the exposure point concentration for airborne particulate and volatilized organic 

chemicals within an RAA, WCC used the mean and the 95% UCL of the arithmetic 

mean concentration of the chemical in soil to model the average and upperbound 

ambient air concentrations for that chemical. The modeled fugitive dust concentrations 

within each RAA were assumed to be inhalable (i.e., suspended particulates of 

aerodynamic size between 0 to 10 micrometers in diameter [PM10]). The chemical 

composition of the airborne particulates was assumed to be the same as that in the soil. 

18.1.6 Risk Characterization and Uncertainty Analysis 

The potential noncarcinogenic hazards and carcinogenic risks were estimated by 

comparing the average daily intake to an established reference dose (noncarcinogenic 

effects) or by multiplying the average daily intake by the slope factor (carcinogenic 

effects). The noncarcinogenic hazards for individual chemicals and exposure pathways 

were summed to derive an overall hazard index. Similarly, carcinogenic risks were 

summed across chemical exposure pathways to derive a total carcinogenic risk. A hazard 
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index and an estimation of total carcinogenic risk were estimated for each RAA A 

discussion of the uncertainties follows the quantitative risk characterization. The 

purpose of the uncertainty discussion is to allow appropriate interpretation of the 

estimated hazards and risks. The section emphasizes the concept of RME and the 

uncertainties in the toxicity and exposure data for the site chemicals. 

Due to the lack of EPA-verified critical toxicity values for lead, the potential impact of 

lead from site soils was evaluated by comparing the soil concentrations with the current 
guidance for establishing soil lead cleanup levels at Superfund sites. The lead levels in 

site soils for Cannon AFB were compared to levels of 500 to 1,000 mg/kg, which are the 

concentrations of lead in soil that the USEPA's Office of Solid Waste and Remedial 

Response recommends as acceptable cleanup levels (EPA 1990a). The EPA also 

recommends the use of the Uptake Biokinetic (UBK) Model to predict site-specific lead 

cleanup levels based on estimated blood lead concentrations in children (EPA 1989). 

A preliminary analysis of potential blood lead concentrations in children was run using 

the UBK model and the highest 95% UCL concentration for lead detected in soil 

samples (411 mg/kg) and the maximum concentration detected in groundwater samples 

(0.034 mg/L) collected as input to the UBK model. The UBK analysis predicted that 

95% of the children would have blood lead levels below 10 J.£g/dL. On this basis, lead 

detected in soil and groundwater samples from SWMUs investigated at Cannon AFB is 

within currently recommended EPA guideline concentrations. 

18.1.7 Organization of the Risk Assessment 

This report is organized into the following sections: 

• Section 18.1 provides an overview and scope of the BRA 

• This section evaluates data for chemicals detected at each SWMU and 

also presents the potential select chemicals of concern to be used in the 

risk characterization. Section 18.2 also compares the data for the 

chemicals of concern with available RFI criteria and proposed RCRA 

action levels. 
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• Section 18.3 provides general information concerning the toxicity values 
used to estimate risks and hazards quantitatively. This section also 
describes the methods used to calculate cancer risks and non-cancer 

hazards. 

• Section 18.4 presents exposure information for each RAA including RAA­

specific conceptual site models, the exposure assumptions used, and the 
methodology on how to calculate chemical intakes. The modeling 
techniques for estimating ambient concentrations of volatilized organic 
compounds and airborne particulates within each RAA are also described 
in this section. 

• Section 18.5 describes the risk characterization for each RAA. 

• Section 18.6 presents ecological risk assessment. 

• Section 18.7 presents the overall results of the human health risk 
assessment performed for each RAA, a summary of the ecological risk 
assessment, and an evaluation of uncertainties. 

All risk calculations, performed using WCC's ASSESS© software, are presented in 
Appendix D-3. Tables for toxicity values, chemicals of concern, input values for 

parameters in each complete exposure pathway, and a summary of quantitative risk 

estimates are presented at the end of this section. 

18.2 DATA EVALUATION 

18.2.1 General 

This section presents the criteria used for the selection of the chemicals of concern 

( COCs) for each RAA. The rationale for their selection is also presented. The COCs 

are chemicals potentially related to previous activities regarding the use, reclamation, 
waste disposal, and management of products or substances containing the chemicals. 

Chemical data for the COCs at each RAA were used to characterize risks. This section 
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also describes the process by which validated data (Section 16.0) collected in the RI are 

compiled to generate potential exposure point concentrations for the selected COCs for 

comparison with the medium-specific RFI criteria/proposed RCRA action levels. 

18.2.2 Selection of Chemicals of Concern 

COCs for each SWMU were selected from the chemicals detected at the SWMU. 

Detected chemicals were evaluated by chemical group (i.e., volatile organic compounds, 

semi-volatile organic compounds, pesticides, and metals) for their detection frequencies, 

data certainty, data comparability, and concentrations. SWMU-specific information, such 

as facility history and the results of previous investigation activities at the SWMUs, was 

also considered. This section describes criteria used to select the COCs. A summary 
of the selection process for the COCs at each RAA is provided under this section. 

The selection criteria are as follows: 

• Those metals for which 95% UCL concentrations in soil exceed the 

background soil concentrations and literature values for regional soils will 

be selected 

• Those chemicals for which 95% UCL concentrations in the downgradient 

wells exceed the upgradient well concentrations will be selected 

• Laboratory contaminants identified by the data validation process will be 

excluded 

• Chemicals which were detected with a low level of confidence will be 

excluded, if such exclusion is consistent with background information 

concerning the site 

• Chemicals with low mammalian toxicities will be excluded 

22792A/89MC114W /R9.18A 10-09-92/RPf /22 18-9 
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• Chemicals without EPA toxicity values were excluded from the 
quantitative estimation of risk but were evaluated qualitatively for 
potential human health and environmental risks2 

Validated soil data were compiled for each RAA. The surficial soil data, and the 
combined surficial soil and subsurface soil data (from 0 to 10 feet BGS, the reasonable 
maximum excavated depth for an RAA of area greater than one-half acre) were used 
as the primary data sets for evaluation. For each data set, the arithmetic mean and the 
95% UCL of the arithmetic mean concentration were calculated. These concentrations 
were then compared to the background concentrations. To be conservative, detected 
values above the reporting limits (i.e., validated data without a qualifier), estimated 
values below the reporting limits (i.e., validated data qualified J), estimated reporting 
limits (i.e., non-detects qualified as UJ), and half of the reporting limit (for chemicals 
that were not detected in one sample but detected in other samples within the data set, 
qualified as U) were used in the data set. Chemicals that were not detected in any 
samples within a given RAA were excluded from further evaluation. 

Metals are naturally occurring elements in soils. To differentiate whether the detected 
metal concentrations were related to site activities, the 95% UCL concentrations were 
compared with the regional background concentrations as well as those calculated from 

the combined off-site and on-site background soil samples (Table 2-7). Polycyclic 
aromatic hydrocarbons (P AHs) could come from many anthropogenic sources, including 
petroleum-derived products such as asphalt and the combustion of fossil fuels. As 

described Section 18-3, ambient naturally occurring or non-site related (i.e., 
anthropogenic) P AH concentrations documented in published literature were compared 
with the levels of PAHs found in SWMU No. 34 (RAA6). Published ambient PAH 
concentrations are presented in Table 18-2. 

In the data validation process, a number of volatile and semivolatile organic compounds 
were detected in Cannon SWMU samples, as well as method blanks, at relatively high 

2 Aluminum has no toxicity values and the chemicals with low mammalian toxicities are copper, iron, 
magnesium. The latter compounds are essential nutritional elements and are frequently used as food contact 
surfaces or in medicine. 
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frequencies (Section 16.5). These chemicals were judged as laboratory contaminants and 
were excluded from the COC list if their concentrations were low. The list of potential 
laboratory contaminants are: 

• 2-butanone 

• 2-hexanone 

• 4-methyl-2-pentanone 

• acetone 

• 4-nitrophenol 

• methylene chloride 

• bis(2-ethylhexyl)phthalate 

• di-n-butylphthalate 

• di-n-octylphthalate 

With the exception of acetone in RAA2 and RAA4, where concentrations in soils were 
elevated, the above compounds were not included in the COC list for the risk 
characterization. 

Chemicals with low mammalian toxicities were excluded from the COC list. These 
metals include copper, iron, and magnesium. These metals are essential nutritional 

elements, and are typically used as food contact surfaces or in medicine. Because of 
their relatively low toxicity, these compounds were excluded as COCs if detected at 

relatively low concentrations. Aluminum and lead have no toxicity values. Aluminum 

concentrations in soil and groundwater were not elevated above background 
concentrations. Even though lead was included as a COC for some RAAs, lead was not 

included in the quantitative estimation of risk due to the lack of EPA-published toxicity 
values. Lead was evaluated for its potential human health and environmental risks by 
comparing detected lead concentrations with EPA guidelines, criteria, or standards. 

Table 18-3 presents detected chemicals for each RAA (excluding laboratory 

contaminants) and the frequency of detection for each compound. Table 18-4 through 

Table 18-11 provides a summary of the COC selection for each RAA. Each table 
presents the chemicals detected at the RAA; chemicals eliminated from consideration 
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as COCs, the rationale for their elimination; and the final list of COCs. The selected 

COCs were used in the BRA performed for each RAA. 

18.2.2.1 Chemicals of Concern in RAA1 

Located at the southeast comer of the base, RAA1 is comprised of inactive fire training 

department areas (SWMU Nos. 106 and 107), a current fire training area (SWMU 

No. 109), and Landfill 5 (SWMU No. 113). Reportedly, fuel, waste oils, and solvents 

were burned for fire training purposes in the fire training areas. Landfill 5 is fenced and 

only receives tree limbs and construction debris. The hazardous waste portion (Cell 3) 

is closed with a permanent cap and is currently inactive. Wastes received at this landfill 

included domestic solid waste, waste oils, and solvents; paint, paint remover, and 

thinners; pesticide containers; and various empty cans and drums. Based on soil data 

from the fire training areas, the COCs are: benzene, toluene, xylenes, trichloroethylene 

(TCE), ethylbenzene, chromium, and lead (Table 18-4 ). 

Within the potential depth of excavation (from 0 to 10 feet), benzene and TCE were 

both detected at low frequencies.3 Benzene was detected once in 37 samples at a 

concentration of 0.17 mg/kg; trichloroethene was detected once in 29 samples at an 

estimated concentration of 0.001 mg/kg. Despite the low frequencies of detection, these 

compounds were included because they could have been constituents of fuel, waste oil, 

or solvent. Soil lead levels, at 322 mg/kg and 100 mg/kg for the maximum and 

95% UCL concentrations, respectively, were higher than the site and regional 

background concentrations of 8.6 mg/kg and 15 mg/kg, respectively. 

A total of five groundwater monitoring wells were previously installed in this RAA (four 

in the SWMU No. 113 area and one north of SWMU No. 106). All data were 

comparable. The detectable levels of arsenic in two downgradient wells were below the 

CRDL and the estimated values for arsenic in the upgradient well. All chemicals 

detected in the monitoring well samples were below the drinking water MCLs . 

Therefore, no potential groundwater COCs were selected for this RAA. 

3 The 10 feet excavation depth was generally considered the depth for the foundation or basement. 
During excavation, it was assumed that the subsurface soil was spread on site, allowing the chemicals in the 
subsurface soil to be accessible to humans for direct contact exposures. 
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Located in the southeast quadrant of the base and northeast of RAA1, RAA2 comprises 

the former aircraft engine steam cleaning and testing areas (Engine Test Cell Area, 

SWMU Nos. 86 to 90). During the period of operation (1965 to 1988), washdown water 

containing lubricating and synthetic oils, residual JP-4 fuel, and dirt were discharged on 

land via an overflow pit, an oil-water separator, a leach field, and an evaporation pond. 

The soil data indicate that this area has detectable levels of volatile organic compounds 

and elevated levels of metals above the site and regional background concentrations. 

The COCs are acetone, ethylbenzene, tetrachloroethylene, or perchloroethylene (PCE), 

1,1,1-trichloroethane (TCA), TCE, toluene, xylenes, antimony, barium, cadmium, 

chromium, cobalt, nickel, lead, and zinc (Table 18-6t 

Between the depths of 0 to 10 feet, most of the volatile organic compounds detected 

were at low concentrations (below CRDL) and detection frequencies: ethylbenzene 

(1/25), TCE (3/25), TCA (1/25), PCE (1/25), and xylenes (3/25). Antimony was 

detected in surficial soils next to the concrete pad. No groundwater data was available 

for the identification of COCs. However, it is expected that the low mobility of metals 

and the low infiltration rate in this region substantially reduce the potential for 

groundwater impacts at this RAA. No consistent trend of increased chemical 

concentrations with depth was observed for organic COCs in soil (Appendix D-1). 

18.2.2.3 Chemicals of Concern in RAA3 

RAA3 includes the Northeast Stormwater Drainage Area (SWMU 95), the Old 

Entomology Rinse Area (SWMU No. 96), and the two wastewater lagoons (SWMU 

No. 101 and 102). This RAA is located in the northeast quadrant of the base. 

SWMU No. 95 is active and receives stormwater runoff, and water discharges from oil­

water separators and cleaning facilities. The runoff and discharges may contain oily 

waste and alkaline aircraft cleaning compounds. Elevated levels of metals above the site 

4 The detected chromium was assumed to be trivalent chromium, since it is likely that chromium exists 
in a stable and lower valency state in the natural environment (ATSDR 1989). 
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and regional background concentrations were found in the mouth (northwest end) of the 

drainage area. SWMU No. 96 once housed a pesticide storage building where pesticide 

and herbicide application equipment and containers were rinsed in a sink. This rinse 

water was discharged to a small shallow pit behind the building. Detectable levels of 

pesticides were found at this SWMU. The COCs for these two SWMUs are: toluene, 
barium, cadmium, chromium, cobalt, lead, mercury, nickel, zinc, DDE, DDT, chlordane, 

and heptachlor epoxide (Table 18-7).5 

Toluene was detected below the CRDL at a frequency of 1/8 samples between depths 

of 0 to 10 feet. Elevated levels of lead and zinc appear to be prevalent throughout the 

surficial soil of the Northeast Stormwater Drainage Area. 

SWMU Nos. 101 and 102 are enclosed by a fence. Sediment data from these lagoons 

indicate elevated levels of metals and detectable levels of semivolatile organic 

compounds including pesticides and PCBs. The COCs for these two SWMUs are: 

cadmium, chromium, lead, mercury, nickel, selenium, silver, zmc, 

bis(2-ethylhexyl)phthalate (BEHP), DDD, DDE, chlordane, and PCBs. All other 

pesticides and PCBs were detected at very low frequencies, below the CRDL 

(Appendix D-1). Although selected as COCs, the above compounds are not likely to 

pose a significant impact to humans due to the lack of direct exposure pathways (i.e., 

incidental ingestion, dermal contact, or inhalation of particulates emanating from the 

sediment). Chemicals detected in sediments were evaluated further in the environmental 

risk assessment (Section 18-6). 

A total of five groundwater monitoring wells were sampled in RAA3 (four in the SWMU 

Nos. 101 and 102 area and one southeast of SWMU No. 96). A comparison of SWMU 

Nos. 101 and 102 downgradient well data with upgradient well (Well tOlE) data was 

performed. With the exception of barium and selenium, no observable differences 

existed among the chemical concentrations in the upgradient and downgradient wells at 

SWMU Nos. 101 and 102. The detectable levels of selenium were highly uncertain since 

they were below the CRDL and below the (estimated) concentration of selenium in the 

5 As discussed in Section 19.3, EPA-published toxicity values are not available for lead. The primary 
toxicological concern for lead is neurotoxicity in infants and young children. No toxicity values are available 
for cobalt, for which the primary toxicological concern appears to be skin or respiratory tract sensitization. 
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upgradient well. All detected chemicals in the monitoring well samples were below the 

drinking water MCLs and no potential groundwater COCs were selected for this RAA. 

18.2.2.4 Chemicals of Concern in RAA4 

Located at the northeast comer of the base, RAA4 is comprised of an inactive fire 

department training area (SWMU No. 78) and a former solvent disposal area (SWMU 

No. 81). Reportedly, waste oils, recovered fuels, and spent solvents were burned at 

SWMU No. 78 during fire department training exercises from 1959 to 1968. At SWMU 

No. 81, two empty drums labeled as trichloroethylene were previously identified. The 

contents of these drums, however, are unknown and the drums were never verified as 

having contained TCE at that location. Volatile organic compounds and pesticides, as 
well as elevated levels of metals (above site and regional background concentrations) 

were detected in this RAA (Table 2-7). The COCs for these two SWMUs are: acetone, 

ethylbenzene, tetrachloroethylene or perchloroethylene (PCE), TCA, TCE, toluene, 

xylenes, DDD, DDE, DDT, cadmium, lead, and zinc (Table 18-8). 

Acetone did not appear to be a laboratory contaminant as judged from the 

concentrations and multiple depths at which acetone was detected. Several volatile 

organic chemicals were detected at low frequencies between soil depths of 0 to 10 feet 

BGS and at concentrations below the CRDL: ethylbenzene (6/34), PCE (4/34), and 

TCA (7 /34 ). These compounds appeared to be confined primarily to surficial soils. 

Chlordane was detected once at level well below the CRDL and was estimated at levels 

only twice the reporting limits for non-detects in the off-site background soil samples 

(Appendix D-1). Therefore, chlordane was not selected as a COC for this RAA. 

No groundwater data were available for the identification of COCs. However, it is 

expected that the low mobility of metals and the low infiltration rate in this region 

substantially reduce the potential groundwater impacts at this RAA. No consistent trend 

of increased chemical concentration with depth was observed for organic COCs in soil 

(Appendix D-1). 

Similar results were obtained for surface water samples collected from the lagoons. No 

organic compounds were detected in these samples and metals detected were below 
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drinking water MCLs. Potential exposure pathways associated with surface water were 

judged to be incomplete and, therefore, no COCs were selected for wastewater in the 

lagoons (see Section 18.4.4). 

18.2.2.5 Chemicals of Concern in RAA5 

Located near the intersection between the north-south cardinal and the northern 

perimeter of the base, RAA5 is a former sludge weathering pit for a leaded gasoline 
tank (SWMU No. 76). The pit has been covered and is overgrown with native 
vegetation. Soil data collected in the RI indicate the presence of elevated levels of lead, 
and estimated high levels of ethylbenzene and xylenes. Although toluene was detected 

at a low frequency between the soil depths of 0 to 10 feet BGS and was below the 
CRDL, it was included as a COC since it a constituent of gasoline. The COCs for this 

RAA are: lead, ethylbenzene, toluene, and xylenes (Table 18-9). No groundwater data 
were available for this RAA. However, it is expected that the low mobility of metals 
and the low infiltration rate in this region substantially reduce the potential for 
groundwater impacts at this RAA. No consistent trend of increasing chemical 
concentrations with depth was observed for organic COCs in soil (Appendix D-1). 

18.2.2.6 Chemicals of Concern in RAA6 

Located in a heavily used portion of Cannon AFB (originating on the flightline side of 

AGE Facility and terminating on base at a culvert inlet near Argentina Avenue), the 

AGE ditch (SWMU No. 34) receives runoff from the Aircraft Parking Apron, JP-4 Fuel 
Station, discharges from the washrack area, and minor spillage of grease and oil from 

the storage area. Soil data collected in the RI indicate the presence of volatile organic 

compounds and metals (Appendix D-1). Elevated levels oflead, selenium, and zinc were 

observed when compared to site and regional background concentrations (Table 2-7). 

Toluene, PCE, and TCA were detected below the CRDL. P AHs were detected at less 

than 1 mg/kg, which is lower or comparable to background concentrations in the 

literature (Table 18-2). Carbazole was detected once among five samples collected 

between the soil depths of 0 to 10 feet. The estimated concentration was four times 

below the reporting limits in the other four (non-detect) samples, suggesting that the 
confidence level for detection of this compound is low. Therefore, carbazole was 
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eliminated from the COC list. The COCs for this RAA are: toluene, lead, selenium, 

and zinc (Table 18-10). 

No groundwater data were available for this RAA. However, it is expected that the low 

mobility of metals and the low infiltration rate in this region substantially reduce the 

potential for groundwater impacts at this RAA. No organic analytes were detected in 

the subsurface soil (Appendix D-1) . 

18.2.2. 7 Chemicals of Concern in RAA 7 

RAA7 is comprised of sanitary sewer lines that run along North Torch Boulevard (north­

south direction), South Torch Boulevard (southwest-northeast direction), and parallel to 

Taxiway B toward the Main Runway (northwest-southeast direction) (Figure 9-3). 

Sanitary wastewater is carried to the wastewater lagoons through these sewer lines. 

Potential chemical constituents in wastewater include oils, greases, JP-4 fuel, residual 

paints, and solvents. Subsurface soil data to the depth of 23 feet BGS indicate that 

barium was detected above the site and regional background levels (Table 2-7). 

Detectable concentrations of acetone and toluene were also found at various depths near 

the sewer lines. Acetone did not appear to be a laboratory contaminant, based on the 

concentrations and depth at which acetone was detected. The COCs for this RAA are: 

barium, acetone, and toluene (Table 18-11). No groundwater data were available for 

the identification of COCs and no significant potential for groundwater impacts were 

expected based on the concentrations detected and the depth to groundwater. 

18.2.3 Data Comparison with Proposed RCRA Action Levels/RFI Criteria 

RCRA corrective action is triggered by release of hazardous waste or constituents from 

a facility managing hazardous waste. The RCRA corrective action process involves the 

RCRA Facility Assessment (RFA), followed by the RCRA Facility Investigation (RFI), 

the Corrective Measures Study (CMS), and finally Corrective Measures Implementation 

(CMI) (EPA 1986b). At any point during the process, interim corrective measures may 

be required to protect human health and the environment. The RF A is conducted by 

the regulatory agency, primarily to determine if any releases of hazardous wastes or 

hazardous constituents from the facility have occurred. 
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If the RF A determines a release from the facility warrants further investigation, the 
regulatory agency will require the facility owner or operator to conduct an RFI. The 
RFI will identify the nature and extent of the release. If the agency determines cleanup 
is likely to be necessary, a CMS will be conducted to evaluate potential remedies. The 
owner or operator will implement corrective measures under the oversight of the 
regulatory agency. 

The RFI criteria and proposed corrective action levels are not cleanup standards, but 
are highly conservative screening values used to assess whether a CMS is warranted for 
a RCRA facility investigation. The RFI criteria were published in the Interim Final RFI 
Guidance (EPA 1989a) and the proposed RCRA corrective action levels were outlined 
in the proposed corrective action rule (55 FR 30798; July 27, 1990). The criteria and 
proposed action levels are not regulatory standards. 

For each COC in a medium (soil or groundwater) within a SWMU, the maximum 
detected chemical concentration or the 95% UCL of the arithmetic mean, whichever was 
lower, was compared to the corresponding RFI criterion and RCRA proposed corrective 
action levels for that chemical. To accurately compare these values, the RIDs and SFs 
used to derive the criteria and action levels were reviewed to determine if the values 
were current. The sources for these RIDs and SFs were the EPA's IRIS (EPA 1992a) 
and the EPA's Health Effects Summary Tables (HEAST, EPA 1991b ). If any RIDs or 
SFs were not current, the updated values were used to re-calculate criteria and action 
levels. Table 16-2 presents the equations used to derive the action levels and RFI 
criteria, as well as EPA's exposure input parameters such as body weight, soil ingestion 
rate, and other assumptions. EPA uses a 1x10-6 risk for Class A and B carcinogens and 
1x1o-s risk for Class C in the calculation of these values. Table 18-15 explains EPA's 
carcinogenic weight-of-evidence classification scheme. 

In accordance with the proposed corrective action rule and the RFI Guidance, chemical 
concentrations in Cannon AFB groundwater samples were compared to the MCLs or 
action levels promulgated under the Safe Drinking Water Act (SDWA). The sources of 
drinking water standards were EPA's Drinking Water Regulations and Health Advisories 
(EPA 1991c) and the EPA's Office of Groundwater and Drinking Water Phase II Final 
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Rule (57 FR 3526; January 30, 1991). Thus, MCLs were used as RFI criteria/proposed 
RCRA action levels in accordance with EPA guidance . 

Surface water samples were only collected at SWMU Nos. 101 and 102, the wastewater 
treatment lagoons. The water from the lagoons is not intended for human consumption 
and there is no aquatic life in the lagoons suitable for human consumption. Despite this 
fact, the quality of the lagoon water, according to the RFI guidance, was conservatively 
assessed by comparing the chemical concentrations in the lagoon water with the ambient 
water quality standards promulgated under the Clean Water Act (CWA), MCLs, or 
RCRA proposed action levels (55 FR 30818 to 30819 and EPA 1989a). If applicable 
regulatory values were not available for certain detected chemicals, the regulatory values 
were calculated using the methodology described in the RFI guidance (Table 18-12). 

The RFI Guidance and the proposed corrective action rule do not discuss action levels 
for chemicals in sediment. Instead, the RFI Guidance states that interim corrective 
measures and/ or a CMS may be necessary if any potentially bioaccumulative 
contaminants are detected by biomonitoring in the "species of interest" (EPA 1989a). 
Corrective action levels for sediments are being developed and, according to the EPA, 
"Until sediment corrective action levels are established, the implementing agency will 
decide on a case-by-case basis whether to require a CMS" (55 FR 30819; July 27, 1990). 
Therefore, the sludge (sediment) data collected from the wastewater lagoons were 
assessed qualitatively and were not compared with any potential sediment criteria. 

Calculation of corrective action levels and RFI criteria is similar, although the corrective 
action level equations allow more for site variations (Table 18-12). When determining 
corrective action levels for carcinogens, for example, the assumed lifetime is 70 years and 
the exposure duration is determined by site characteristics. Lifetime and exposure 
duration are not, however, part of the RFI criteria carcinogen formulas. This results 
in a conservative value based on the assumption that receptors would be exposed to a 
chemical for their entire lifetime. The proposed corrective action equations also take 
into account the absorption rates of chemicals, although in the proposed rule, the 
"absorption factor" (the ratio of the amount of chemical absorbed to the amount of the 
chemical ingested or inhaled) is assumed to be one. Although the RFI criteria and 
proposed RCRA corrective action levels are calculated using different equations, the 
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RFI criteria and action level for a given chemical are the same, due to the use of EPA 
standard default exposure assumptions (Tables 18-13 and 18-14). 

For metals in soil, the Cannon AFB background concentrations statistical range 
described in Section 2.5 (Table 2-7) was used as the background range. For P AHs such 
as benzo( a )pyrene in soil, the background P AH concentrations published by ATSDR and 
in the literature (for an environmental setting similar to that of the Cannon AFB) were 
used for comparison to evaluate whether any exceedances beyond the regulatory values 
were significant (Table 18-2). 

Cannon AFB groundwater background concentrations, established by the upgradient 
groundwater monitoring well data, were compared with the statistical mean 
concentrations in downgradient well samples. The comparison, although based on 
limited groundwater data, provides additional information for any potential exceedances 
of regulatory concern. 

18.2.3.1 AGE Draina&e Ditch (SWMU No. 34) 

The AGE Drainage Ditch is in RAA6. The COCs identified in this RAA were: toluene, 
lead, selenium and zinc. Toluene, selenium, and zinc soil data were compared with the 
RFI soil criteria/proposed RCRA soil action levels. None of these compounds exceeded 
the criteria/ action levels. Since EPA does not have published critical toxicity values (i.e., 
RIDs or SFs) for lead, no RFI criteria/proposed RCRA action levels are available for 
comparison. Due to the lack of groundwater monitoring well data, no groundwater 
COCs were identified for this SWMU for comparison with the RFI groundwater criteria/ 
proposed RCRA action levels (MCLs ). 

18.2.3.2 Slud&e Weatherin& Pit (SWMU No. 76) 

The Sludge Weathering Pit is in RAA5. The COCs identified in this RAA were: 
toluene, ethylbenzene, xylene, and lead. Ethylbenzene and xylene data were compared 
with the RFI soil criteria/proposed RCRA action levels. None of these compounds 
exceeded the criteria/action levels. Since EPA does not have published critical toxicity 
values for lead, no criteria/action levels were available for comparison. Due to the lack 
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of groundwater monitoring well data, no groundwater COCs were identified for this 
SWMU for comparison with the RFI criteria/proposed RCRA action levels (MCLs). 

18.2.3.3 Fire Department Trainina= Area No. 1 (SWMU No. 78) 

The Fire Department Training Area No. 1 is in RAA4. The COCs identified in this 
RAA were: acetone, ethylbenzene, PCE, TCA, TCE, toluene, xylene, DDD, DDE, 
DDT, cadmium, lead and zinc. Ethylbenzene and PCE were not detected above the 
reporting limits at this SWMU. The other COC data (with the exception of lead) were 
compared with the RFI soil criteria/proposed RCRA action levels. None of these 
compounds exceeded the applicable criteria/action levels. Since EPA does not have 
published toxicity values for lead, no comparison was made. Due to the lack of 
groundwater monitoring well data, no groundwater COCs were identified for this SWMU 
for comparison with the RFI groundwater criteria/proposed RCRA action levels 
(MCLs). 

18.2.3.4 Solvent Disposal Site CSWMU No. 8ll 

The Solvent Disposal Site is also in RAA4. The COCs identified in this RAA are: 
acetone, ethylbenzene, PCE, TCA, TCE, toluene, xylenes, DDD, DDE, and DDT, 
cadmium, lead, and zinc. Soil samples taken at this SWMU were not analyzed for 
semivolatile organic compounds and metals. Acetone, TCA, TCE, toluene and xylene 
data were compared with the RFI soil criteria/RCRA proposed soil action levels. None 
of these compounds exceeded the applicable criteria/ action levels. Due to the lack of 
groundwater monitoring well data, no groundwater COCs have been identified for this 
SWMU for comparison with the RFI groundwater criteria/proposed RCRA action levels 
(MCLs). 

18.2.3.5 Ena:ine Test Cell Area (SWMU Nos. 86, 87, 88, 89. and 90) 

All SWMUs within the Engine Test Cell Area are in RAA2. The COCs identified in 
this RAA are: acetone, ethylbenzene, perchloroethylene (PCE), 1,1,1-trichloroethane 
(TCA), TCE, toluene, xylene, antimony, barium, cadmium, chromium, cobalt, nickel, lead 
and zinc. The COC surface and surface/subsurface data (except for cobalt and lead) 
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were compared with the RFI soil criteria/proposed RCRA soil action levels. None, 

with the exception of antimony, exceeded the applicable criteria/action levels. High 
concentrations of antimony were found in the surface soil at borehole location 0864, at 
the edge of the remaining concrete pad of the test cell area. Since EPA does not have 
published toxicity values for cobalt and lead, no RFI criteria/proposed RCRA action 
levels were conducted. Due to the lack of groundwater monitoring well data, no 
groundwater COCs were identified for comparison. 

18.2.3.6 Northeast Storm Drainaa=e Area <SWMU No. 95) 

The Northeast Storm Drainage Area is in RAA3. The COCs identified in this RAA are: 
toluene, barium, cadmium, chromium, cobalt, lead, mercury, nickel, zinc, DDE, DDT, 
chlordane, and heptachlor epoxide. DDE, DDT, chlordane, and heptachlor epoxide 
were not detected above the reporting limits at this SWMU. The COC data (with the 
exception of cobalt and lead) were compared with the RFI soil criteria/proposed RCRA 
soil action levels. None of these compounds exceeded the applicable criteria/action 
levels. Since EPA does not have published toxicity values for cobalt and lead, no RFI 
criteria/proposed RCRA action levels were available for comparison. Due to the lack 
of groundwater monitoring well data, no groundwater COCs were identified for 

comparison. 

18.2.3. 7 Old Entomolou Rinse Area (SWMU No. 96) 

The Old Entomology Rinse Area is also in RAA3. The COCs identified in this RAA 
are: toluene, barium, cadmium, chromium, cobalt, lead, mercury, nickel, zinc, DDE, 

DDT, chlordane, and heptachlor epoxide. One surface soil sample was taken from this 
area and was analyzed for pesticides and PCBs. No chemical characterization data for 
volatile organic chemicals or metals were collected in the RI. DDE, DDT, chlordane 

and heptachlor surface soil data were compared with the RFI soil criteria/RCRA 
proposed soil action levels. None of these compounds exceeded the applicable criteria/ 
action levels. No potential groundwater COCs were established for this RAA 

(Section 18.2.2). Comparison of potential COC concentrations in downgradient wells 
with the RFI groundwater criteria/proposed RCRA action levels (MCLs) was therefore 
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not performed. None of the detected metals in the downgradient wells exceeded the 

EPA's MCLs. 

18.2.3.8 Sanitary Sewer Line <SWMU No. 98) 

The Sanitary Sewer Line is in RAA7. The COCs identified in this RAA were acetone, 

toluene, and barium. The COC data were compared with the RFI soil criteria/RCRA 

proposed soil action levels. None of these compounds exceeded the applicable criteria/ 

action levels. Due to the lack of groundwater monitoring well data, no groundwater 

COCs were identified for comparison with the RFI groundwater criteria/proposed 

RCRA action levels (MCLs). 

18.2.3.9 Wastewater La~:oons (SWMU Nos. 101, 102) 

The wastewater lagoons are in RAA3. The COCs identified in the sediment samples 

from the lagoons in this RAA were: cadmium, chromium, lead, mercury, nickel, 

selenium, silver, zinc, bis(2-ethylhexyl)phthalate, DDD, DDE, chlordane, and PCBs. No 

RFI sediment criteria/proposed RCRA sediment action levels were available to compare 

with the concentrations of the COCs in the lagoon sediment. The lagoon sediment is 

not readily accessible to base personnel. With the wastewater atop the sediment and the 

restricted access imposed by the security fence, the chemicals in the sediment are not 

expected to pose a human health threat by direct contact (ingestion and dermal contact) 

or by inhalation of fugitive sediment. No organic compounds were detected in 

groundwater samples from this SWMU and none of the detected metals in the 

downgradient wells exceeded MCLs. Therefore, no potential groundwater COCs were 

established for this RAA. 

18.2.3.10 Fire Department Trainin&: Area No.2 (SWMU No. 106) 

The Fire Department Training Area No.2 is in RAAl. The COCs identified in this 

RAA are: benzene, ethylbenzene, toluene, xylene, trichloroethene (TCE), chromium, 

and lead. The COC data (except for lead) were compared with the RFI soil criteria/ 

proposed RCRA soil action levels. None of these compounds exceeded the applicable 
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criteria/action levels. Since EPA does not have published toxicity values for lead, no 

RFI criteria/proposed RCRA action levels were available for comparison . 

The COC downgradient well concentrations were not compared with the RFI 

groundwater criteria/proposed RCRA action levels (Section 18.2.2). None of the 

detected chemicals in the downgradient wells exceeded MCI...s. 

18.2.3.11 Fire Department Trainin2 Area No.3 <SWMU No. 107) 

The Fire Department Training Area No.3 is in RAAl. The COCs identified in this 

RAA are: benzene, ethylbenzene, toluene, xylene, trichloroethene (TCE), chromium, 

and lead. The same conclusions reached for Fire Department Training Area No. 2 apply 

here. No chemicals detected at SWMU No. 107 exceeded RFI criteria . 

18.2.3.12 Fire Department Trainin2 Area No.4 <SWMU No. 109) 

The Fire Department Training Area No. 4 is in RAAl. The COCs identified in this 

RAA are: benzene, ethylbenzene, toluene, xylene, trichloroethene (TCE), chromium, 

and lead. The same conclusions reached for Fire Department Training Area No. 2 apply 

here. No chemicals detected at SWMU No. 109 exceeded RFI criteria . 

18.2.3.13 Landfill No.5 <SWMU No. 113) 

Landfill No.5 is in RAAl. Groundwater was the only medium sampled at SWMU 

No. 113. Downgradient well concentrations were not compared with the RFI 

groundwater criteria/proposed RCRA action levels since no COCs were identified. 

None of the detected chemicals in the downgradient wells exceeded the MCI...s . 

In summary, antimony concentrations in one surface soil sample at SWMU No. 86 

exceeded the RFI criteria/proposed RCRA action level for soil. Lead was reported in 

one groundwater sample from SWMU No. 96 (0.034 mg/L) and in one groundwater 

sample from SWMU No. 113 (0.016 mg/L) at concentrations that exceeded the proposed 

RCRA action level/RFI criteria (0.015 mg/L) but not the EPA drinking water standard 

(MCL) for lead (0.050 mg/L) . 
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The purpose of the toxicity assessment is to evaluate the toxicity of site-related chemicals 
of concern and to identify an estimate of the dose-response relationship for each of these 
chemicals. Chemicals of concern at Cannon Air Force Base were identified by the 
application of a concentration-toxicity screen. The information obtained in the toxicity 
assessment is combined with estimated chemical intakes calculated as part of the 
exposure assessment to estimate the potential excess lifetime cancer risks and potential 
noncarcinogenic health hazards. 

Noncarcinogenic responses are generally characterized by a threshold, a certain 
minimum intake of substance, below which the likelihood of adverse deleterious effects 
is expected to be low or nonexistent. A threshold effect can be best described as a non­
graded response. Exposure to a range of chemical concentrations can be tolerated by 
an organism, with essentially no change of expression of adverse effects, until protective 
mechanisms of the organism are overwhelmed. Carcinogenic responses are assumed to 
have no threshold. That assumption means that there is some finite cancer risk no 
matter how small the dose. 

The two principal indexes of toxicity are the reference dose (RID) for noncarcinogenic 
effects and slope factor (SF) for carcinogens. These values, for chemicals for which 
adequate scientific dose-response data are available, are derived by the EPA for the 
most commonly occurring chemicals and the most toxic chemicals generally associated 
with chemical releases to the environment. An RID is the intake or dose per unit of 
body weight per day (mg/kg-day) that is unlikely to result in toxic effects to human 
populations, including sensitive subgroups (e.g., the very young or old). The RID allows 
for the existence of a threshold dose. 

The SF is used to estima~e an upper-bound probability of an individual developing 
cancer as a result of exposure to a potential carcinogen. Carcinogens with EPA-derived 
slope factors are also given an EPA weight-of-evidence classification, whereby potential 
carcinogens are grouped depending on the quality and quantity of carcinogenic potency 
data for a given chemical. Table 18-15 presents the EPA weight-of-evidence 
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classification system. Available RIDs and SFs for each chemical of concern are 

presented in Table 18-16. 

18.3.1 Toxicity Information for Noncarcinogenic Effects 

Substances that produce noncarcinogenic effects are generally thought to have a 
threshold dose below which there are no observable adverse health effects. In 
developing a toxicity value for noncarcinogenic effects, the approach is to identify this 
threshold dose or no-observed-adverse-effect level (NOAEL) through studies with 
experimental animals. A NOAEL is an experimentally determined highest dose at which 
there was no statistically or biologically significant effect of concern, often called the 
"critical toxic effect." For certain substances, only a LOAEL, or "lowest-observed­
adverse-effect level," has been determined. This is the lowest dose of a substance that 
produces either a statistically or biologically significant indication of the critical toxic 
effect. The NOAEL or the LOAEL may be used to calculate the RID of a particular 
chemical. 

RIDs are generally calculated by dividing the NOAEL (or LOAEL) by uncertainty 
factors, which generally range from 10 to 1000. For example, uncertainties include 

variations in the sensitivity of individuals within a population and the extrapolation of 
data from experimental animals to humans. The RID is expressed in units of milligrams 

of chemical per kilogram of body weight-per-day (mg/kg-day) for oral exposure and in 
milligrams of chemical per cubic meter of air-per-day (mg/m3-day) for inhalation 
exposure. A body weight of 70 kg and a respiration rate of 20 m3 I day are generally used 
to convert the reference air concentration (mg/m3

) to a dose (i.e., mg/m3-day). The 
methodology for deriving RIDs is more fully described in the EPA's current human 

health risk assessment guidance (EPA 1989b ). 

The majority of current toxicological knowledge of chemicals comes from experiments 
with laboratory animals. Experimental animal data have historically been relied upon 
by regulatory agencies and other expert groups to assess the hazards of human chemical 
exposures. Although this reliance has been generally supported by empirical 
observations, there are known interspecies differences in chemical absorption, 
metabolism, excretion, and toxic responses. There are also uncertainties concerning the 
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relevance of animal studies using exposure routes that differ from the human exposure 

routes under consideration. Additionally, the extrapolation of results of short-term or 

subchronic animal studies to long-term exposures in humans has inherent uncertainty. 

Despite the many limitations of experimental animal data, such information is essential 

for chemical toxicity assessment, especially in the absence of human epidemiological 

evidence. The uncertainty factors used in the derivation of RIDs are intended to 

compensate for data limitations and any synergistic effects. Synergistic effects may occur 

when a combination of chemicals has a greater-than-additive effect. This approach is 

conservative by design and is meant to avoid the underestimation of protective RID 

values. 

The EPA has developed various types of RIDs depending on the exposure route 

(ingestion or inhalation), the critical effect, and the length of exposure being evaluated 

(chronic or subchronic). The EPA bases the RID on the most sensitive animal species 

tested (i.e., the species that experiences adverse effects at the lowest dose). 

The EPA defines a chronic RID as an estimate of a daily exposure level for the human 

population that is unlikely to result in deleterious effects during a lifetime (70 years, 

according to EPA guidance). A chronic RID is used to evaluate the potential 

noncarcinogenic hazards associated with long-term chemical exposures (7 years to a 

lifetime) . 

Subchronic RIDs have been developed to characterize potential noncarcinogenic hazards 

associated with short-term chemical exposures. The EPA defines subchronic exposure 

as periods ranging from 2 weeks to 7 years (EPA 1989b ). Subchronic RIDs tend to be 

higher, generally by an order of magnitude, than chronic RIDs because of the shorter 

exposure duration. 

Chronic and subchronic RIDs for the chemicals of concern are shown in Table 18-16. 

For the ingestion route, the RID for the administered dose assumes 100 percent 

absorption by the gastrointestinal tract unless otherwise noted. For the inhalation route, 

100 percent of a chemical that is inhaled and retained by the lungs is assumed to be 

absorbed into the bloodstream unless otherwise noted. Both assumptions enhance the 
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conservatism of the risk assessment. RIDs have also been developed from many of the 

carcinogens to account for their noncarcinogenic effects. 

18.3.2 Toxicity Information for Carcinogenic Effects 

In estimating the potential risk posed by potential carcinogens, it is the common practice 

of the EPA and other regulatory agencies to assume that any exposure level is associated 

with a finite probability, however minute, of producing a carcinogenic response. EPA 

assumes that a small number of molecular events can evoke changes in a single cell that 

can lead to uncontrolled cellular proliferation. This mechanism for carcinogenicity is 

referred to as "non-threshold" since there is theoretically no level of exposure for such 

a substance that does not pose a small, though finite, probability of producing a 

carcinogenic response. The EPA uses an evaluation process in which the substance is 

assigned a weight-of-evidence classification. This describes the likelihood, based on 

scientific evidence, that the substance is a human carcinogen. A slope factor is then 

calculated that defines quantitatively the relationship between average lifetime dose and 

carcinogenic risk. 

The slope factors are based primarily upon the results of animal studies. There is 

uncertainty whether animal carcinogens are also human carcinogens. While many 

chemical substances are carcinogenic in one or more animal species, only a small 

number of chemical substances are known to be human carcinogens. The EPA assumes 

that humans are as sensitive to all animal carcinogens as the most sensitive animal 

species. This policy decision is designed to prevent underestimating risk, and introduces 

the potential to overestimate carcinogenic risk. 

A number of mathematical models and procedures have been developed to extrapolate 

from carcinogenic responses observed at high doses in experimental animals to responses 

expected at low doses in humans. The EPA uses a linearized multistage model for low­

dose extrapolation. This conservative mathematical model is based on the multi-stage 

theory of carcinogenesis wherein the response is assumed to be linear at low doses. The 

EPA further calculates the upper 95th percent confidence limit of the slope of the 

resulting dose-response curve. This SF value, expressed in units of (mg/kg-dayY\ is used 

to convert the average daily intake of chemical, normalized over a lifetime, directly to 
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a cancer risk. This represents an estimation of an upper-bound incremental lifetime 

probability that an individual will develop cancer as a result of exposure to a potential 

carcinogen. This model provides a conservative estimate of cancer risk at low doses, and 

is likely to overestimate the actual cancer risk. The EPA acknowledges that actual slope 

factors are likely to be between zero and the estimate provided by the linearized 

multistage model (EPA 1989b ). The slope factors and weight-of-evidence classifications 

for the chemicals of concern are also included in Table 18-16. 

Although EPA has not established slope factors for most P AHs, their slope factors may 

be estimated using the SF for benzo(a)pyrene (BaP) and relative potency estimates. The 

(BaP) slope factor is 5.8 (mg/kg/ day)·1 (personal communication with Glen Rice; ECAO, 

Cincinnati, Ohio; March 10, 1992). To calculate slope factors for other P AHs, relative 

potency estimates for the other P AHs were multiplied by the BaP slope factor (Clement 

Associates 1988). PAH relative cancer potency estimates are listed in Table 18-19. 

18.3.3 Hazard Index for Noncarcinogenic Hazards 

Potential noncarcinogenic health hazards, expressed as the hazard quotient and hazard 

index, are calculated in a similar manner. The calculations of chronic and subchronic 

hazard quotients and hazard indexes are performed identically (shown schematically 

below). The hazard quotient (HQ) applies to individual chemicals, whereas the hazard 

index (HI) applies to the sum of potential noncarcinogenic health effects for chemicals 

of concern in a given exposure scenario. 

Chemical 
Concentration 
(mg/kg-day) 

A 

in which 

Intake 
Factor 

(kg/kg-day) 
B 

Hazard Quotient(E) = 

Daily Intake( C) = 
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D 
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E 

Intake Factor(A) x Chemical Concentration(B) 
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The hazard quotient is calculated by dividing the daily intake (Column C) by the 

reference dose (Column D). The daily intake (Column C) is obtained by multiplying the 

chemical concentration within a given medium (Column A) by the intake factor 

(Column B). 

The individual chemical hazard quotients are summed over all the chemicals evaluated, 

to provide a hazard index for a given exposure scenario. The total (cumulative) hazard 

index for a given receptor population is obtained by combining the hazard indexes for 

each exposure pathway contributing to the exposure of that population. The total hazard 

index for multiple pathways is calculated as follows: 

Total Exposure Hazard Index = Hazard Index (exposure pathway1) + Hazard 

Index (exposure pathway2) + ... Hazard Index (exposure pathway} 

Computations of hazard quotients and hazard indexes were also performed using WCC's 

ASSESS© risk assessment computer application software. Use of the RID assumes that 

there is a level of intake (the RID) below which it is unlikely that even sensitive 

individuals (i.e., the very young and old) will experience adverse health effects over a 

lifetime of exposure. If the average daily intake exceeds the RID (that is, if the hazard 

quotient exceeds 1.0), the cause for concern for potential adverse health effects 

increases. The hazard quotient does not represent a statistical probability of an effect 

occurring but is a conservative indicator of whether there is cause for concern for a 

particular chemical's systemic effects. An HQ above 1.0 may indicate the need for 

further site-specific analyses for that particular chemical to verify data previously 

obtained and then used in the risk assessment. For multiple chemical exposures, the 

total HI might exceed 1.0 even if no single chemical intake exceeds its RID. If the total 

HI is less than 1.0, cumulative exposures to the chemicals of concern at the site are 

judged unlikely to result in an adverse effect. If the sum is greater than 1.0, a more 

detailed and critical evaluation of the risks, including consideration of specific target 

organs affected and the mechanisms of toxic action for each chemical of concern, is 

required to ascertain if the cumulative exposure would in fact be likely to harm exposed 

individuals. 
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The assumption of additive effects reflected in the cumulative HI is most properly 
/ 

applied to substances that induce the same effect by the same mechanism. 

Consequently, application of the equation to a mixture of substances that are not 

expected to induce the same type of effects could overestimate the potential for adverse 

health effect. The HI provides an approximate measure of potential toxicity, but it is 

conservative and dependent on the quality of the experimental evidence. Since the HI 

does not defme dose-response relationships, its numerical value cannot be construed as 

a direct estimate of risk (EPA 1989b ), but only an indirect indicator of potential 

noncarcinogenic health hazards. 

18.3.4 Carcinogenic Risk 

Carcinogenic risk is defined as the incremental probability of an individual developing 

cancer over a lifetime as a result of exposure to a potential carcinogen. The numerical 

estimate of excess lifetime cancer risk is calculated by multiplying the chronic (lifetime) 

daily intake ( CI) by the risk per unit dose of carcinogenic or carcinogenic slope factor 

as follows: 

Cancer Risk = CI x SF 

where 

Risk = likelihood of developing cancer from lifetime exposure (70 years) 

expressed as unitless probability 

CI = daily chemical intake of a substance averaged over a lifetime 

(mg/kg-day) 

SF = slope factor (mg/kg-dayY1 

The EPA slope factors are upper 95th percentile confidence limits of the probability of 

"response" per unit intake of chemical over a lifetime. Slope factors are based on results 

from studies performed with experimental animals or on epidemiological studies in 

humans. A linear nonthreshold mathematical model for low-dose extrapolation, the 

linearized multistage model, is used to calculate the value of the slope factor. The EPA 
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states that carcinogenic risks estimated using this approach are upper-bound estimates 

and that actual risks may be lower and could, in fact, be zero. 

EPA guidance for evaluating potential cancer risk from simultaneous exposure to several 

carcinogens assumes that incremental cancer risks are additive. The concept that cancer 

risks are additive is based on a number of assumptions. If these assumptions are 

incorrect, over or underestimation of the actual risk could result (EPA 1989b ). The 

cancer risk is estimated as follows: 

where 

RiskT 

Ris~ 

= 

= 
= 

:ERis~ 

total cancer risk 

the risk estimate for the ith toxicant 

(these individual risks are then summed to derive RiskT) 

EPA policy must be considered in order to interpret the significance of the cancer risk 

estimates. In the National Oil and Hazardous Substances Pollution Contingency Plan 

(NCP) ( 40 CFR Part 300), EPA states that: "For known or suspected carcinogens, 

acceptable exposure levels are generally concentration levels that represent an excess 

upper-bound lifetime cancer risk to an individual of between 104 and 10-6." The Agency 

further states, in the preamble to the NCP, that the 10-6 risk level be used as a point of 

departure for establishing remediation goals for the risks from constituents at Superfund 

sites. Recent EPA guidance indicates that if the estimated total cancer risk based on 

maximum exposure conditions is 104 or less, further action at the site is generally not 

warranted unless there are adverse environmental impacts or drinking water standards 

are exceeded (MCLs or MCL Goals) (40 CFR 141 and 143). 

Carcinogenic Risk Calculation 

The parameters presented below represent the format utilized in the calculation of 

potential carcinogenic risks: 
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Daily Intake( C) 
Cancer Risk(E) 

B 
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= 

lifetime 
Daily 
Intake 

(m~Lk~-da~) 
c 
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Slope 
Factor Cancer 

(mgLkg-da~)-1 Risk 
D E 

Chemical Concentration{A) x Intake Factor(B) 
Slope Factor (D) x Lifetime Daily Intake( C) 

The cancer risk is calculated by multiplying the lifetime daily intake (Column C) by the 

slope factor (Column D). The lifetime daily intake (Column C) is obtained by 

multiplying the intake factor (Column B) by the chemical concentration in media 

(Column A). 

The cancer risks are summed over all of the chemicals evaluated for each exposure 

pathway. To determine the total carcinogenic risk for a given receptor population, the 

cancer risks for each exposure pathway contributing to the exposure of that population 
are summed. The total (cumulative) carcinogenic risk is calculated as follows: 

Total Exposure Cancer Risk = Risk (exposure pathway1) + Risk (exposure 

pathway2)... + Risk (exposure pathwayi) 

These computations are performed by Woodward-Clyde's ASSESS© risk assessment 

software. 

18.3.5 Evaluation of Potential Lead Exposure to Children 

Childhood lead poisoning is manifested by anemia, abdominal pain, and central nervous 

system effects. As an enzymatic poison, lead affects susceptible developing tissues rather 

than tissues with a stable metabolism. Therefore, subclinical forms of lead poisoning are 

most dangerous to children as its effects emerge without associated symptoms that bring 

the victim to medical attention. In the acute clinical form of lead poisoning, signs and 

symptoms are thought to reflect both the direct effect of high blood concentrations of 

lead (greater than 80-100 J.Lg/dL) and subsequent severe alterations in porphyrin 
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synthesis. Signs and symptoms include anemia, abdominal pain, lethargy, anorexia, 

ataxia, and slurred speech. In more severe cases, convulsions, coma, and possible death 

are usually due to severe generalized cerebral edema and renal failure. Almost always 

associated with this syndrome is a high exposure to environmental lead (usually paint 

chips or house dust with high levels of lead), pica (the ingestion of non-food substances), 

and malnutrition (iron, calcium, and zinc deficiency). 

The EPA withdrew the established RID for lead in late 1989 because of the uncertainty 

concerning a safe threshold value or RID. The Office of Solid Waste and Emergency 

Response (OSWER) provided a Directive (#9355.4-02) entitled "Interim Guidance on 

Establishing Soil Lead Cleanup Levels at Superfund Sites" which recommends a 

residential soil lead cleanup level of 500 to 1000 ppm (EPA 1990a). OSWER Directive 

#9355.4-02A was a follow-up document reiterating that the former Directive was only 

interim guidance and not an enforceable regulation. 

OSWER Directive #9355.4-02 identifies the EPA Integrated Uptake/Biokinetic (UBK) 

Model as the best available approach to use as a risk assessment tool to predict blood 

lead levels of the most sensitive populations (i.e., infants and children 6 months to 

7 years old} who are potentially exposed to lead in air, dust, drinking water, soil, and 

lead-based paint). The recently published statement by the Centers for Disease Control 

indicates that the goal of all lead poisoning prevention activities should be to reduce 

children's blood lead levels below 10 JJ.g lead/dL blood (CDC 1991). 

Infants and children (ages 6 months to 7 years) have been identified as the populations 

most vulnerable to lead exposure. Children absorb a greater fraction of an oral dose of 

lead than adults, and a child's developing nervous system is more sensitive to lead. In 

addition, children are known to digest more dirt (EPA defines dirt as soil and dust) by 

mouthing behavior than adults. Considerable controversy remains regarding the 

biological significant of some of the effects attributed to chronic, low level lead exposure 

and the blood levels at which they occur. However, the EPA has stated a blood level 

of 10 JJ.g/ dL is a "level of concern" based on studies correlating this blood level with 

measurable physiological effects (EPA 1991d). A level of concern is not the same as a 

threshold, however. A level of concern represents a blood level that warrants the 

attention of a regulatory body (medical or governmental) and does not imply that 
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toxicological effects occur at lower exposures (Davis 1990 as cited in EPA 1991d). In 

the 1991 CDC statement of lead poisoning in children, the 10 J.Lg/dL level is used as 

trigger for a community-wide educational program. Case management or medical 

intervention are based on higher blood levels in individual children. 

Multi-media exposures and the lack of empirical evidence for a threshold for lead in 

infants and young children make it difficult to establish meaningful oral and inhalation 

reference doses (RIDs) for lead. On the other hand, blood lead levels provide an 

important index of risk because most toxicity endpoints associated with lead exposure 

can be correlated with blood lead levels. The EPA UBK Model accounts for multi­

media exposures and provides a method for predicting blood lead levels in potentially 

exposed populations. Using the maximum concentration for lead in groundwater 

samples collected for this RI (0.034 mg/L) and the highest 95% UCL concentration for 

soil lead among all RAAs (411 mg/kg), the predicted blood lead level for 95% of the 

population (children 6 months to 7 years of life) was less than 10 J.Lg/dL. 

18.4 EXPOSURE ASSESSMENT 

18.4.1 Introduction 

The objective of this exposure assessment is to assess and evaluate human receptors that 

are potentially exposed to site chemicals, the manner by which exposure occurs or is 

likely to occur, and the amount of chemical intake resulting from such exposure. To 

meet these objectives, the exposure assessment identifies populations that are likely to 

be exposed to site-related chemicals, the various media in which site chemicals are found 

or transported, the exposure routes, and the estimated magnitude, frequency, and 

duration of the exposures. The exposure assessment also addresses the physical and 

chemical properties of the chemicals of concern that may facilitate their movement 

through the environment and their uptake by humans via the complete exposure 

pathways. The exposure scenarios evaluated are those for "baseline" conditions, which 

are exposures that would be expected to occur at present, and "future use" conditions 

under which it is assumed that no-further remedial action has been implemented to 

reduce the potential exposure point concentrations and the degree of human exposure 
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to site-related chemicals. The exposure scenarios examined therefore include both 

current and hypothetical future land use scenarios at Cannon AFB. 

To guide the exposure assessment, the EPA's Superfund RI/FS guidance recommends 

the development of a Conceptual Site Model (CSM). A CSM was developed for each 

RAA. The CSM evaluates the sources of potential chemical release and transport and 

identifies potential receptor populations and the routes by which they may be exposed. 

Based on the CSM, estimates of exposure point concentrations for chemicals of concern 

were compiled with the validated analytical data from the appropriate environmental 

media. In the case of inhalation of volatilized organic compounds or fugitive dust 

containing COCs, predictive air modeling was performed. With the intake equations 

provided by the Risk Assessment Guidance for Superfund, chemical intakes for each 

complete, significant exposure pathway were estimated. The results of the exposure 

assessment are pathway-specific chemical intakes of identified chemicals of concern. 

These chemical intakes were used in conjunction with chemical-specific toxicity factors 

to characterize risks. 

A summary of the remaining sections of the exposure assessment is provided below. 

Section 18.4.1 provides descriptive site information pertinent to the exposure assessment. 

Section 18.4.2 describes the potential receptor populations and activities that may lead 

to exposure to site chemicals, and Section 18.4.3 presents a general description of the 

conceptual site model, which examines all major exposure pathways. Section 18.4.4 

explains the methods used to estimate chemical intakes. The concept of average and 

reasonable maximum exposure (RME), consistent with the current EPA policy, is also 

presented in this section. Specific information on the CSM, exposure pathways, and 

receptors for each RAA is provided in the remaining sections. 

18.4.1.1 Site Description 

The following sections describe the physical setting, hydrogeology, and demographics of 

Cannon Air Force Base and the surrounding area as they pertain to the human health 

risk assessment. Human populations potentially exposed to chemicals of concern that 

may be released from each RAA (receptor populations) are then identified. 
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Cannon AFB comprises 4,320 acres of land and is located in Curry County in east 

central New Mexico. The site is located approximately 7 miles west of the city of Clovis 

and is just south of U.S. Highway 60-84 in a farming and ranching area. The vicinity 
map of Cannon AFB and the site map, identifying all SWMU s investigated in the RI was 

presented in Figure 1-2 in Section 1.4. 

Situated in the Southern High Plains Physiographic Province in the Llano Estacada 

subprovince, Cannon AFB rests on nearly flat terrain. Elevations range from 4,250 to 

4,350 feet above mean sea level (msl) in the vicinity of the base. No streams exist on 

or near Cannon AFB. The nearest streams are Running Water Draw and Frio Draw, 

10 and 20 miles, respectively, north of the base. Blowouts are broad shallow depressions 

which form as the result of wind erosion. Blowouts commonly collect surface runoff 

from small to moderate-sized drainage areas. During periods of rainfall, runoff collects 

in blowouts to form ephemeral playa lakes which have no external drainage. Without 
recharge, playa lakes persist for only a few days or weeks. 

Climate 

The climate of east-central New Mexico is classified as tropical semi-arid, with summer 

temperature and precipitation maxima. Average monthly temperatures range from a 

January low of 12 o C (39 oF) to a July high of 26 o C (78 oF). Extreme daily temperatures 

range from -24°C (-11 °F) to 41 oc (106°F) (Lee Wan and Associates 1990). Average 

monthly precipitation ranges from 1 em (0.4 inches) in winter to 6.9 em (2.7 inches) in 

July (WCC 1991a). The maximum recorded 24-hour rainfall is 12.2 em (4.8 inches), 

which occurred in August. Rainfall occurs on eight or more days per month during the 

summer. Mean annual precipitation is approximately 41 em (16 inches). The mean 

annual evapotranspiration rate is 181.4 cm/yr (71.4 inches/yr) (Lee Wan and Associates 

1990a). Prevailing winds are from the west at an average of 5 km/hr (3.1 mph) during 

fall, winter, and spring. During the summer, winds blow from the south at an average 

of 3.7 km/hr (2.3 mph). 
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Dust may be entrained into the atmosphere in this region of the country because of gusty 

winds and the semi-arid climate. The Texas Panhandle-Eastern New Mexico area is 

considered the worst area in the United States for windblown dust. Occasionally, this 

windblown dust is of sufficient quantity to restrict visibility. Most of the seasonal dust 

storms occur in March and April, when the wind speeds are typically high 
(averaging 5 km/hr). 

Hydroceolo&ical Conditions and Evaluations 

The near-surface stratigraphic units of interest at Cannon AFB are the Late Miocene­

Late Pliocene Age Ogallala Formation and the Early Triassic Dockum Group. The 

lower portion of the Ogallala Formation is the primary regional aquifer for both potable 

and irrigation water. No deeper aquifers are used in the vicinity of Cannon AFB. The 

Ogallala Aquifer is part of the High Plains Aquifer which extends continuously from 

Wyoming and South Dakota into New Mexico and Texas. In east-central New Mexico, 

the Ogallala Aquifer rests on the Dockum Group formations, which serve as the basal 

confining layer. The Ogallala is a water table (unconfined) aquifer (Lee Wan and 

Associates 1990). At Cannon AFB, the Ogallala Aquifer begins at approximately 

240 feet below ground surface and has an average saturated thickness of 120 feet, based 

on mid-1960s data. The local groundwater gradient is southeasterly at 7.5 feet/mile (Lee 

Wan and Associates 1990). Yields in tests at Cannon AFB water wells have ranged from 

776 liters per minute (205 gallons per minute) to 4353 liters per minute (1150 gallons 

per minute). 

Recharge to the Ogallala is primarily through precipitation. Recharge rates range from 

0.5 inch/year to 1.0 inch/year. Due to the high evapotranspiration and low precipitation 

rates, recharge occurs only during heavy rainfall events in which the infiltration capacity 

of the soil is exceeded and runoff occurs, or during cool months when precipitation 

exceeds evapotranspiration. Excess runoff flows to playas, and the presence of water in 

playas allows deep percolation to the aquifer . 

The dominant uses of groundwater in the Cannon AFB area are for drinking and 

irrigation. Discharge of groundwater to surface water does not occur on or near Cannon 

AFB. The rate of discharge exceeds recharge. Water levels in the Ogallala have 
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declined steadily from the 1930s to the present, with a decline of 50 to 100 feet observed 

in the area around Clovis, New Mexico for the period from 1930 to 1980. 

Numerous wells are located near Cannon AFB, most of which provide only irrigation 

water (Table 18-18). Nine wells are located on Cannon AFB for domestic and 
occupational use (Table 18-19) (Walk, Haydel and Associates 1990). The locations of 

domestic and commercial groundwater wells on and in the vicinity of Cannon AFB were 

presented in Figure 1-7 of the Rl. 

As part of this investigation, ten existing monitoring wells were sampled in three areas 

of Cannon AFB (i.e., Old Entomology Rinse Area - SWMU No. 96; Wastewater 

Lagoons - SWMU Nos. 101 and 102; and Landfill No. 5 - SWMU No. 113). 
Appendix IX parameters were analyzed in the five wells at Landfill No.5, Appendix IX 

VOCs were analyzed in the four wells adjacent to the Wastewater Lagoons, and TAL 

metals and PCGs were analyzed in the well at the Old Entomology Rinse Area. All 

parameters detected in these samples were within current MCL values. No organics 

were detected in the groundwaters at these three areas above the reporting limits. In 

all wells samples, some metals were detected in the groundwater, but in all cases, the 

concentrations were below the MCL values. In most cases where metals were detected, 

they were present at estimated concentrations below the detection level. Based on these 

metals and organic data, no chemicals of concern were considered to be present in the 

groundwater. Therefore, groundwater is not regarded as a pathway for contaminant 

transport. The fate and transport of potential contaminants in groundwater, as well as 

other media, is discussed in Section 17.0. 

Site Land Use and Demographics 

This section describes land use and the populations that might be exposed to chemicals 

potentially released from the facility. The purposes of this section are (1) to identify 

potential human receptor populations and (2) to provide a basis for identifying exposure 

pathways to be further detailed in the exposure assessment. Cannon AFB is mainly 

surrounded by irrigated farmland and grassland. Major crops produced in the area are 

wheat, sorghum, sugar beets, com, cotton, alfalfa, barley, and peanuts. The land is also 

used for beef and dairy cattle grazing. Sorghum, used for livestock feed, and peanuts 
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are grown nearby. Winter wheat grown in the area is used for human food, livestock 

feed, or for cattle grazing. 

As a military installation, the use of Cannon AFB is highly specialized and land use 

cannot be significantly altered (i.e., converted to private commercial or residential use) 
without the approval of the U.S. Congress and the Secretary of Defense. Cannon AFB 

has been in operation since 1965, fulfilling the primary mission of serving as a home 

base for an F-111 tactical fighter wing and providing training of combat units for tactical 

organizations worldwide. Approximately 70 aircraft are assigned to the base. As of July, 

1989, Cannon AFB's total work force consisted of approximately 3,500 military and 500 

civilian personnel. For security and safety reasons, ingress and egress to the base is 

restricted. Except for authorized maintenance workers or base personnel, individuals 
generally do not enter the air field areas, where most of the SWMUs are located. 

Most of the buildings on Cannon AFB are located in the corner of the base northwest 

of the NE-SW runway. As of July of the 1989 calendar year, 761 of the residential 

buildings on the base were family homes and 10 were large dormitories for 

"unaccompanied personnel." Also as of July of the 1989 calendar year, 830 military 

personnel lived in the base dormitories and 1,011 in the base family housing. These 

population figures do not include spouses and other dependents (USAF 1990). 

Depending on the length of tour, military personnel occupy a transient status. Very 

rarely will the military personnel be permanently assigned to the base. Civilian 

personnel such as clerks and maintenance workers do not live on base. 

18.4.1.2 Potential Receptor Populations 

Receptor populations selected for evaluation in the human health risk assessment at 

Cannon Air Force Base are current and future SWMU workers, and future, hypothetical 

adult and child residents who may reside at a previously located SWMU or within RAA. 

Currently, general-duty workers who work at or adjacent to a given RAA are assumed 

to be the most likely human receptors. In addition, construction workers at the RAA 

may also be exposed in the future. The hypothetical residential receptors, assumed to 

live at current RAAs, represent the population with the upperbound exposure. The 

presence of such future-use receptors is highly unlikely and evaluation of future 
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hypothetical residents is, therefore, conservative since commercial or industrial land use 
is the most likely future land use scenario associated with Cannon AFB. 

Human populations on and near the site were evaluated to assess their likelihood of 
exposure to site-related chemicals of concern. In general, the RAAs are located away 
from the residential areas and population density areas on base. Access to the SWMUs 
is generally restricted to on-base workers. EPA guidance does not require an exhaustive 
assessment of every potential receptor and exposure scenario in a BRA. Rather, the 
exposure scenarios judged to be reasonable and conservative should be examined, along 
with an assessment of any associated uncertainty (EPA 1989b; EPA 1992b ). The 
receptor populations quantitatively evaluated in the BRA are those most likely to be 
exposed and have potentially the greatest degree of exposure to site-related chemicals. 
Potential risks to populations not evaluated in this risk assessment are expected to be 
much lower. A brief summary of potentially exposed receptor populations for the RAAs 

being investigated at Cannon AFB is presented below. The identification of those 
receptor populations with the greatest potential degree of chemical exposure at each 
RAA and the identification of exposure points concentrations for these receptor 
populations is presented in later sections. Table 18-20 presents the rationale for the 
selection of receptor populations and exposure scenarios. 

Sensitive receptors within the study area are those who might be particularly susceptible 
to chemical exposure. They may include infants, the elderly, or individuals with chronic 
health problems. Sensitive receptor locations generally include hospitals, convalescent 
homes, schools, and day care centers. The sensitive receptors identified for this risk 
assessment were children who may live within the RAA in the future. Potential health 
risks to children were evaluated for each residential receptor location selected for 
quantitative risk evaluation. 

Potential human receptors for the current and future exposure scenarios are: 

Current Exposure Scenario 

• 
• 

Maintenance worker (on-site and off-site) 
Residential child (off-site/out of the RAA) 
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Residential adult (off-site/out of RAA) 
Trespassers or visitors (on-site and off-site) 

Future Exposure Scenario 
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• Maintenance (general-duty) worker (on-site and off-site) 

• 
• 
• 
• 

Construction worker (on-site) 

Residential child (on-site) 
Residential adult (on-site) 

Trespassers or visitors (on-site) 

The above receptors, identified as possible receptors, may include off-site and on-site 
residents, on-site workers near the SWMUs, on-site excavation/sewer maintenance 
workers, off-site farm and cattle workers, and on-site visitors and trespassers. On-site 
receptors include humans physically located within a SWMU. Off-site trespassers are 
not expected to trespass as frequently as on-site trespassers because base access is 
restricted. Receptors included in the quantitative estimation of potential health risks 
were the SWMU workers, including on-site sewer maintenance workers (baseline and 
future use/no action) and on-site adult and child residents (hypothetical future use/no 
action). Trespassers and on-site and off-site residents/workers were not included in the 
quantitative risk assessment because their exposure frequencies and durations of 
exposure would be lower than for the future residents and workers within the RAA. 
Their potential exposure to site chemicals would therefore be considerably less than the 
potential exposure to on-site workers or future residents. In other words, the potential 
exposure and risks for workers (current and future), as well as future residents within the 
RAAs, is expected to be greater than the potential risk to other on-site or off-site 
receptors. 

Future, hypothetical residents and construction workers were not automatically assumed 
for all RAAs. With the exception of RAA7 (SWMU No. 98, Sanitary Sewer Line), 
excavation (construction of residential homes) is assumed to be plausible in the future 
for RAAs of adequate size and configuration. An area of one-half acre, the area in 
which on-site workers are most likely to be exposed on a continuous basis, was used to 
evaluate the likelihood of future construction at each RAA (Neptune et al., 1990). This 
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area, referred to as an exposure unit, is an area where people working in or visiting the 

site would be expected to receive exposures to site-related chemicals (Neptune et al., 

1990). This is also a reasonable size of land on which residential homes are likely to be 

constructed. Areas less than 0.5 acre were considered to be too small for workers, or 

subsequent future residents to be consistently exposed to chemicals of concern for the 
duration or frequency of time assumed for their respective exposure pathways. RAAs 

with areas less than one-half of an acre were therefore not evaluated for future 

construction or residential land use. The RAAs with more than one-half acre are 

RAA1, RAA3, RAA6, and RAA7. 

The wastewater lagoons (SWMU Nos. 101 and 102) and Landfill No.5 (SWMU 

No. 113) are not expected to be disturbed without extensive construction planning and 

modification of the existing piping, structures, and conveyances. Such changes would 

require regulatory approval for permitted closure. The areas covering SWMU Nos. 101, 

102, and 113 were therefore not included in the one-half acre areal comparison. 

Residents and construction workers were considered plausible receptors for the Fire 

Training Areas (SWMU Nos. 106, 107, and 109) in RAAl. The Northeast Drainage 

Ditch (RAA3), RAA6 and RAA7 are long and narrow bands of land. In these areas, 

it was assumed that excavation for general maintenance or repair of underground 

structures, such as the sewer lines, was plausible. Future use residents and construction 

worker receptors were also considered plausible for RAA3. Construction workers were 

assumed to be the only plausible receptors at the Northeast Drainage Ditch Area. A 

more detailed description of the receptor and exposure pathways for each RAA is 

presented in the final subsection of this exposure assessment. 

The assumption that hypothetical residents are exposed to chemical concentrations at 

each RAA is a conservative approach to assessing potential health risks and ensures that 

potential health risks are not underestimated. The on-site residential receptors are not 

likely to be present in the foreseeable future since Cannon AFB is a military installation 

and land use and access are highly restricted. Risk estimates calculated for future 

residents are used for general information only and should not be used for development 

of remedial action alternatives or target cleanup levels, nor should these risk estimates 

be construed as indicators of probable future site risks or hazards. 
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The CSM is an important tool for planning and implementing human health and 

environmental risk assessments. Development of the CSM is recommended under the 

EPA RI/FS guidance (EPA 1988b ). The CSM discusses chemical release sources and 
transport media, potential human receptors, exposure points, and intake mechanisms for 

each risk assessment scenario. The CSM provides a framework for evaluating potential 

risks associated with the site, aids in the identification of data gaps, and assists in the 

identification of appropriate preliminary remediation goals. In conjunction with the 

CSM, the physical and chemical fate and transport properties of site-related chemicals, 

as well as available environmental data, are also critical to the exposure assessment. 

The 18 SWMU Nos. at Cannon AFB are grouped into 7 RAAs. Exposure pathways and 

receptors for each RAA are designated in Figures 18-1 through 18-8. In these figures, 

a solid circle represents a significant complete exposure pathway, an open circle 

represents a pathway in which chemical intakes are considered to be relatively 

insignificant in comparison to other exposure pathways, and an "I" designates an 

incomplete pathway. 

An exposure pathway describes the means by which release, transport, and intake by 

receptor populations of site-related chemicals of concern occurs. An exposure pathway 

consists of five necessary elements: 

• A source and mechanism of chemical release to the environment 

• An environmental transport medium for the released chemical (e.g., air, 

groundwater, or surface water) 

• A point of potential human exposure to transported chemicals (e.g., a 

domestic drinking water well) 

• Human receptors located at these points 
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• A human intake mechanism (e.g., inhalation or ingestion) at the point of 

exposure 

All five elements must be present for an exposure pathway to be complete and for 

chemical exposure to occur. 

Exposure to site chemicals in groundwater may occur, for example, directly via 

groundwater ingestion from a downgradient well. This potential exposure pathway for 

on-site receptors is judged to be incomplete for the following reasons: 

• Data from groundwater monitoring wells located around potential waste 

sources (Wastewater Treatment Lagoons and Landfill No.5) indicated 
that all detected chemicals were below the Maximum Contaminant Levels 

(MCI..s) under the Safe Drinking Water Act. According to base personnel, 

historic groundwater data have not exceeded drinking water MCLs in 

these monitoring wells (Personal communication, May 5, 1992, Lt. Norman 
Hepner, Cannon AFB Bioenvironmental Engineer). 

• Volatile or semi-volatile organic chemicals were not detected in 

groundwater samples. Volatile organic compounds in soil are expected to 

volatilize and escape as fugitive emissions before they are able to leach to 

groundwater. The potential inhalation of volatile organic chemicals of 

concern was quantitatively evaluated in this BRA 

• Chemical concentration profiles in soil borings did not indicate increasing 

chemical concentrations at depths below approximately 30 feet. The depth 

to groundwater is approximately 240 feet BGS. Most of the SWMs 

evaluated have been in existence for more than 20 years, suggesting that 

extensive migration of chemicals in subsurface soils has not occurred. 

• Site geology (the presence of clay and Caliche (calcium carbonate) layer 

within the vadose zone) impedes the mobility of metals. 
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Semivolatile organic compounds such as pesticides are not sufficiently 

mobile to impact the underlying Ogallala Aquifer, which is approximately 

240 feet BGS. 

• A groundwater monitoring program is currently in place and is scheduled 

to continue. 

Since the hypothetical scenario of consumption of COCs in groundwater is not plausible, 

the potential risks and hazards associated with groundwater were not quantified in this 

·BRA. 

Without exposure, there can be no risk. Potential exposure pathways were evaluated for 

all potential chemical sources within each RAA Complete, significant exposure 

pathways were quantitatively assessed by estimating chemical intakes and calculating 

potential carcinogenic risks and noncarcinogenic health hazards. Incomplete exposure 

pathways do not result in actual human exposure or potential risk, therefore, they were 

not included in the quantitative risk assessment process. The quantitative estimation of 

risks and hazards was performed only for site chemicals with available EPA toxicity 

values. Site-related chemicals without toxicity values were evaluated qualitatively in this 

BRA 

The potential sources of chemical emissions from the site are presented in Figures 18-1 

to 18-8. The primary source is generally waste or discarded commercial chemical 

products discharged or spilled on land; the secondary sources refer to other media such 

as subsurface soil, surface water runoff, or biota impacted by the primary source. Site 

chemicals in these media or sources may be transported away from the primary source, 

impacting other environments that may act as tertiary sources for the site chemicals. 

Fugitive dusts or volatilized chemical constituents emanating from the primary or 

secondary sources may impact the ambient air and may be transported away from the 

source. The distinction among primary, secondary, and tertiary sources is not always 

clear, and there are cases where the sources can be viewed as both primary and 

secondary. The key factor to the development and understanding of the CSM is to 

identify the exposure pathway through which a site chemical is likely to be available for 

uptake by the receptor. 
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An exposure point is defined as a location of potential contact between a receptor and 
a medium that contains site-related chemicals. The objective of selecting exposure 
points is to identify locations where receptor populations may be potentially exposed to 
chemicals of concern in the environmental transport media. Chemicals in environmental 
media may be taken into the body via inhalation, ingestion, or dermal absorption. Each 
exposure pathway was evaluated for the potential for human intake. Potential human 
exposure pathways for each of the RAA are presented in Sections 18.4.2 through 18.4.8 
(see also Figures 18-1 through 18-8). In general, the primary exposure pathways for each 
RAA are soil ingestion, dermal absorption, and fugitive dust and VOC inhalation. It was 
assumed that for the dermal absorption pathway, metals are not significantly absorbed 
through the skin (EPA 1989b ). Thus, metals were not considered chemicals of concern 
for the dermal absorption pathway. 

18.4.1.4 Quantification of Exposure 

Following development of the CSM, the next step in the exposure assessment is to 
quantify the magnitude, frequency, and duration of exposure for the defined receptor 
populations. This step is conducted in two stages: (1) measurement and/or estimation 
of exposure point concentrations, and (2) estimation of intake for each of the exposure 
pathways considered in the risk characterization. Exposure point concentrations are 
derived from measured chemical data or from modeling. Some general considerations 
in quantifying exposure are presented in this section as an overview of the process and 
how it relates to the risk assessment. These principles are then applied to the risk 
assessment for each RAA. Input values for parameters pertinent to individual exposure 
pathways for each RAA are presented in Appendix D-3 . 

Average and Reasonable Maximum Exposures 

Exposure to a chemical is described in terms of intake, which is expressed in units of 
milligrams of chemical per kilogram of body weight per day (mg/kg-day). The 
magnitude of exposure to a chemical (or intake) is a function of a number of variables, 
including exposure point concentration and variables that describe intake (e.g., contact 
rate, exposure frequency and duration, and body weight). Each of these variables can 
be described by a range of values. For purposes of this assessment, two measures of 
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chemical intake are estimated: average exposure and reasonable maximum exposure 

(RME) . 

The average exposure is estimated using the arithmetic average of the exposure point 

concentration and exposure variables that represent central values or best estimates of 

exposure for an individual, given normal activity patterns. The RME has been estimated 

using guidance provided in EPA's Risk Assessment Guidance for Superfund (EPA 

1989b) and supporting guidance documents. The reasonable maximum exposure is 

estimated by selecting intake parameters so that the combination of these variables 

results in the maximum exposure that can reasonably be expected to occur. The intent 

of the RME is to estimate a conservative, above-average chemical intake that is still 

within the range of possible exposures. The EPA recommends that the 95 percent upper 
confidence limit (UCL) of the arithmetic average be used as the chemical exposure point 

concentration when calculating the RME. In cases where the maximum concentration 

is lower than the 95% UCL concentration, the maximum was used in the chemical intake 

calculation to provide a more reasonable estimate of the exposure point concentration 

(EPA 1989b ). 

Estimating Chemical Intake 

The general equation for calculating intake in terms of mg/kg-day is: 

Intake_ chemical concentration x contact rate x exposure frequency x exposure duration 
body weight x averaging time 

The units for the above equation are expressed as: intake (mg/kg-day); chemical 

concentration (mgjweight or volume); contact rate (weight or volume/day); exposure 

frequency (days/year); exposure duration (years); body weight (kg); and averaging time 

(days). 

The contact rate depends on the exposure route and is equivalent, for example, to the 

volume of water ingested or air inhaled per day. Exposure frequency and exposure 

duration are site-specific. Body weight is assumed to be 70 kg for adults. Child body 
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weight is calculated using a time-weighted average. The averaging time, expressed in 

days, is used to calculate average daily intake. For noncarcinogenic chemicals, chronic 

intakes are calculated by averaging over the period of exposure (exposure duration 

multiplied by 365 days) to yield an average daily intake. For carcinogens, intakes are 

calculated by averaging the total cumulative dose over an assumed lifetime of 70 years, 

yielding a lifetime average daily intake. Different averaging times are used for 

carcinogens and noncarcinogens because it is thought that their effects occur through 

different mechanisms. In essence, exposure to low doses of a carcinogen over an 

extended duration (7 years or more) is assumed to be cumulative. The approach for 

carcinogens is based on the current scientific opinion that a high dose received over a 

short period of time (as conducted in chronic studies in experimental animals) is 

equivalent in the dose-response rate to a corresponding low dose spread over a lifetime. 

Therefore, the intake of a carcinogen, for whatever duration, is averaged over a 70-year 

lifetime. 

Omitting the chemical concentration from the intake equation yields an intake factor, 

which is constant for each exposure pathway and receptor. The general intake factor 

equation is: 

I tak F t contact rate x exposure frequency x exposure duration 
n e acor-----------~~~~~--~--~--~------------

body weight x averaging time 

The intake factor can be multiplied by the concentration of each chemical to obtain the 

pathway-specific intake of that chemical. Intake factors are calculated separately for 

each potentially exposed receptor and exposure pathway. They were calculated to 

facilitate the presentation of exposure calculations in the risk characterization section of 

this report. Supporting documentation for the calculation of intake factors appears in 

Appendix D-3. 
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Several exposure parameters, such as body weight and averaging times, have general 

application in all intake estimations, regardless of pathway. These general assumptions, 

as well as pathway-specific assumptions, are detailed in the sections below and were used 

as guidelines in estimating exposure and intake in this BRA. For residents, average 

duration of exposure to potentially contaminated media is 9 years, which is the national 

median time in a single residence (EPA 1989c). Reasonable maximum duration of 

exposure of residents to potentially contaminated soils is 30 years, the national upper­

bound (90th percentile) time at one residence (EPA 1989c ). 

The average exposure duration for workers was also assumed to be 9 years, based on the 

median time at a residence. The reasonable maximum value used was 25 years, which 

is the 95th-percentile value for time worked at a particular location (EPA 1991a). 

Under the RME exposure assumption, full time workers within an RAA were assumed 

to be at the area 8 hours per day, 250 days per year (EPA 1991a) unless site-specific 

information was provided. This allows for two weeks of vacation per year. Workers 

were assumed to not take sick leave in addition to vacation time, which is a conservative 

assumption. Data concerning the frequency and duration of exposure, for workers in 

each RAA, were obtained from interviews with Cannon AFB personnel. 

The average value used for the amount of time residents spend at their homes is 274 

days per year (75% of the time). The RME value used for the amount of time residents 

their homes is 350 days per year, which assumes residents take 2 weeks of vacation per 

year away from home (EPA 1991a). Resident receptors were assumed to be at the 

SWMU for 16 hours per day in the average case, and 24 hours per day in the RME case. 

The average adult body weight is 70 kg (EPA 1989c ). To estimate exposures to children 

over the course of 9 years, a time-weighted average body weight of 18 kg is used for the 

average duration of exposure. likewise, to estimate a 30-year (reasonable maximum) 

exposure beginning in infancy, a time-weighted average body weight of 48 kg is used. 

The weighted averages were calculated based on EPA's Exposure Factors Handbook 

(EPA 1989c). Body weight data and weighted averages are presented in Table 18-21. 
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The averaging time for noncarcinogenic effects is the total number of days over which 

the exposure occurs. Averaging time for carcinogenic effects is 70 years (25,550 days) 

in the average and RME scenarios (EPA 1989b). 

Inhalation Assumptions 

Uptake of chemicals of concern through inhalation is a function of the volume of air 

inhaled per day, the exposure frequency and duration, pulmonary deposition, and ciliary 

clearance of inhaled contaminants. The specific inhalation rates were based on the 

assumed average level of activity during the exposure period; these values are specific 

to each receptor population. The following assumptions are used to estimate exposure 

to chemicals of concern through the inhalation route: 

• Of the particles inhaled, it is assumed that 75 percent are deposited in the 

lung and the remainder is exhaled (Hawley 1985). 

• Of the particles deposited in the lung, 62.5 percent are cleared by ciliary 

action; 37.5 percent remain in the lung and are absorbed (MRI 1985). 

Thus, approximately 25 percent of chemicals adsorbed to particulates are 

inhaled into the lungs. 

The volume of air inhaled daily by residents was assumed to be 15m3 /day (0.63 m3 /hr) 

for the average and RME scenarios (EPA 1991a). Because the ratio of inhalation 

volume to body size remains relatively constant over a lifetime, identical inhalation rates 

for the child receptor were assumed. Cannon AFB SWMU workers were assumed to 

inhale 20 m3 /day (0.83 m3 /hr) of air in both the average case and the reasonable 

maximum case (EPA 1991a). With the daily use of power tools by maintenance or 

construction workers, this inhalation rate is reasonable and in accordance with the EPA's 

Standard Default Exposure Factors supplemental guidance (EPA 1991a). Construction 

workers were assumed to inhale 20m3/day (0.83 m3/hr) in the average case and 

30 m3 I day ( 1.25 m3 /hr) in the RME case. For inhalation of fugitive dust, it was assumed 

that the ground smface was frozen or snow-covered for approximately 36 days per year 

(DOC 1986). Thus, chemical intake via particulate inhalation was reduced by a fraction 

of 0.9 (90% of the total particulate intake without frozen or snow-covered ground). 
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Fugitive dust emissions were estimated for RAAs using a wind erosion model. Emission 
rates for volatilized organic compounds were estimated using a steady-state diffusion 
model. Chemical emissions were assumed to be transported by wind within the 
conservative mixing height of the simplified box model. Meteorological data in the 
Cannon AFB area were used in the air modeling when available and applicable. The 
potential human receptors were assumed to be in the immediate area of the RAA (i.e., 
inside the box). The exposure point concentration, based on the air modeling techniques 
described above, used average and 95% UCL concentrations in soil. The airborne 
particulates or fugitive dust within the RAA were conservatively assumed to be inhalable 
(i.e., suspended particulates of aerodynamic size between 0 to 10 micrometers [PM10]) 

and the chemical concentration of the airborne particulates was assumed to be the same 
as that in the soil within the RAA. Indoor and outdoor air concentrations were assumed 
to be the same, which is a conservative assumption for indoor air. It is assumed that no 
respiratory protection was worn under any of the exposure scenarios evaluated. A 
summary of the air modeling approach used in this BRA and the supporting 
documentation of the calculations performed is presented in Appendix D-2. 

Soil Ingestion Assumptions 

Uptake of chemicals of concern via incidental ingestion of soil and house dust is a 

function of the rate of ingestion, the fraction of ingested soil or dust that is 
contaminated, and the frequency and duration of exposure. Children between the ages 
of 1 and 5 years are believed to exhibit greater hand-to-mouth behavior and, therefore, 

to ingest greater amounts of soil and house dust than adults. For this risk assessment, 
the assumed most likely soil/ dust ingestion rate for a child is 50 mg/ day although there 
is significant peer reviewed literature that supports lower ingestion rates (Calabrese et al. 

1989, 1990). The RME value used for child soil ingestion is 50 mg/day for the average 
case and 200 mg/ day for the RME case. 

Adult residents and SWMU workers were assumed to accidentally ingest 10 milligrams 
of soil per day in the average case (EPA 1989c) and 50 milligrams of soil per day in the 
reasonable maximum case (EPA 1991a). It is also assumed for workers that normal 
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industrial hygiene practices that limit eating and smoking while working are not in place. 
This results in a conservative estimate of worker soil ingestion, which generally occurs 
by hand-to-mouth transfer of soil. 

Details regarding potential exposure pathways are listed below for each RAA being 
evaluated. Site-specific background information on each SWMU, unless otherwise 
referenced, was provided by Mr. Bruce Hale (Personal communication, Bruce Hale; 
October 30, 1991). 

18.4.2 Risk Assessment Area 1 

Risk Assessment Area 1 consists of three fire training areas (SWMU Nos. 106, 107, and 
109), and Landfill No. 5 (SWMU No. 113). The conceptual site model (CSM) for RAA1 
is presented in Figure 18-1. SWMU No. 109 (Fire Training Area [FTA] No.4) and 
SWMU No. 107 (FTA-3) remain active, whereas SWMU No. 106 (FTA-2) is inactive. 
SWMU No. 109 was used for fuel truck cleaning for approximately 13 years and has 
been used for fire training for approximately 16 years. Located in an open field, SWMU 
No. 109 is a training area for about 20 people for approximately 5 hours per month. 
SWMU No. 109 includes an oil/water separator, and it historically contained a waste oil 
tank (which was removed) and an unlined pit used to collect surface runoff. 

Previous reports indicate that in SWMU Nos. 106 and 107, unused JP-4 fuel was used 
to create fires from 1968 to 1974 (CH2M Hill1983). These SWMUs are in a relatively 
uninhabited area in the southeast comer of the base, between an abandoned taxiway and 
the boundary fence. SWMU No. 106 is currently not in use and is located in an open 
grass-covered field. Due to the remoteness and inactivity of this SWMU, personnel 
generally do not visit this site. SWMU No. 107 is used for explosive ordinance disposal 
practice by 5 workers for approximately 1 hour per month (Personal communication, Jim 
Richards; March 1992). 

SWMU No. 113 (Landfill No.5) is inactive and is also located in the southeastern 
corner of the base. It occupies approximately 30 acres. The entire landfill is surrounded 
by a fence. According to records, waste materials formerly received at the landfill 
include domestic solid waste, waste oils, solvents, paint, paint thinner and remover, 
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pesticide containers, and empty cans and drums (Radian 1986). The waste was covered 

with fill and the surface of the landfill is currently vegetated. One cell of the landfill, 

Cell 3, used to receive hazardous waste but it is currently inactive and has been covered 

with fill material. Landfill No. 5 is scheduled to be capped and closed in accordance 

with EPA and New Mexico Environmental Improvement Department (NMEID) 

requirements. Five groundwater monitoring wells are located along the east and south 

boundaries of this landfill. Workers monitor these wells quarterly or semi-annually, 

spending approximately 5 to 10 hours per quarter in the area. 

18.4.2.1 Exposure Pathways 

The primary chemical sources in this RAA include fuel spills to the soil during fire 

training and chemicals potentially released to the soil. The hazardous waste cell of the 

landfill is covered with fill and the entire landfill is fenced, which effectively prevents 

current and future direct contact of site chemicals by humans or the generation of 

fugitive emissions in the form of dust/particulates or volatilized site chemicals. Dust 

generation is further inhibited by vegetation covering the landfill. The primary release 

mechanism is mixing and infiltration of chemicals into soils. A secondary release 

mechanism from the soil includes the potential leaching of chemicals to groundwater. 

This is not expected to be a significant release mechanism because the landfill has been 

covered with fill and no chemicals have been detected in downgradient monitoring wells 

surrounding the landfill. Construction is not expected in the landfill area due to soil 

instability and potential flammable gas generation. 

The fire training areas (Ff As) are larger than half an acre. Therefore, the potential for 

soil excavation and residential home construction in the future is plausible. Direct 

contact with soils containing chemicals may result in potentially significant exposure via 

ingestion or dermal absorption. Such pathways may be particularly important in 

children, who are expected to exhibit mouthing behavior between the ages of 

approximately 1 and 6 years (EPA 1989c ). A high frequency of contact with soils by 

children is not expected under current conditions due to the location of these SWMUs 

and access limitations. Workers in the vicinity of these SWMUs are the most likely to 

come into contact with soil from these areas. Chemicals can be released from the FT As 
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into the air via volatilization or via fugitive dust emissions, resulting in potential 
exposures via inhalation. 

Secondary release mechanisms from soil in the Ff A areas include leaching of chemicals 
to groundwater (GW), stormwater runoff to surface water (SW), direct contact with 
subsurface soils, fugitive VOC and dust emissions, and intrusive actions such as site 
excavation and construction. As a result of intrusive actions, ingestion or dermal 
absorption via direct contact with chemicals in surface and subsurface soils may occur. 
Disturbance of soil may result in the generation of fugitive dust, and release of volatile 
organic chemical (VOC) emissions into the air, providing a complete exposure pathway 
by inhalation. 

Stormwater runoff may result in migration of chemicals from soil to surface water and 
from surface water to groundwater. Potential exposure routes for surface water include 
ingestion, direct contact (dermal absorption), and inhalation of fugitive VOC emissions 
from surface water. These pathways are not expected to be complete due to the 
intermittent nature of on-site surface water runoff. 

Potential exposure to chemicals in groundwater may occur via ingestion, inhalation, or 
dermal absorption from showering, bathing, or other domestic uses of groundwater. The 
groundwater gradient in this area is to the southeast. For reasons described m 
Section 18.4.1.3, the groundwater exposure pathway is judged to be incomplete. 

Uptake of chemicals from groundwater used for irrigation of crops, and subsequent 
ingestion of crops by humans or biota, is another potential exposure pathway. These 
pathways are judged to be incomplete because no chemicals were detected in 
groundwater at concentrations exceeding MCLs or RCRA criteria. Because of their low 
concentrations and solubilities, metals present in the groundwater used for irrigation are 
expected to be bound with the oxides of iron and aluminum in the natural soils 
(Table 2-7). Humic acid and other organic matter in soils chelate with metals, with 
resulting complexes that are less likely to be absorbed into plants because of their 
molecular size (Walsh et al. 1977). If plant uptake occurs, most heavy metals are held 
in the root cells, and only minute quantities, if any, are expected to be translocated to 
shoots of crop plants (Chaney 1985). 
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Atmospheric deposition of airborne particulates on edible crops located off-site (or 
within the RAA under the future exposure scenario) is possible due to land use in the 
area. This exposure pathway is not expected to be significant based on the concentration 
of chemicals detected in soils from this RAA Fugitive dust inhalation by workers is 
expected to result in greater levels of chemical intake. If the results of risk 
characterization from the inhalation routes for workers and future residents in this RAA 
are acceptable, it is likely that indirect exposure, via ingestion of food crops, is also 
insignificant. Food crops are normally processed and washed before they are consumed. 
These processing activities substantially reduce the amount of particulates deposited on 
the food crops. Exposure of site chemicals to humans, via ingestion through the food 
chain, is possible. However, this exposure pathway is judged to be insignificant because 
of the expected distribution and metabolism of COCs in plants or animals. VOCs are 
expected to be metabolized rapidly in animals, and are expected to be metabolized and 
volatilize (through cuticle and stoma cells) in plants. Lead may accumulate in organ 
meat and bone, which are not normally consumed by the average American. 

Human receptors with the greatest potential for contacting chemicals from the media are 
identified in the CSM for RAA1 (Figure 18-1). They include adult general-duty workers 
and future construction workers, and future residents in the Ff As. There are currently 
no residential areas directly adjacent to this RAA. The RAA is larger than one-half 
acre in size, and future construction or soil-intrusive action was assumed. Under the 
future no action residential exposure scenario, adult and child residents were assumed 

to dwell within the RAA Based on currently available information, the most important 
potential exposure routes include inhalation of fugitive VOCs or dust, and direct contact 
with soil resulting in ingestion and dermal absorption of chemicals in soil. The 
receptors, exposure pathways and data sources for exposure point concentrations 
identified for quantitative risk characterization for this RAA are summarized in 
Figure 18-1. 

18.4.2.2 Exposure Assumptions 

The general exposure assumptions used for the calculation of average daily intake were 
presented in Section 18.4.1.5. Factors used to calculate intake include both the average 
and RME exposure time (ET) in hours/day, exposure frequency (EF) in days/year, and 
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duration of exposure (ED) in years. Other exposure parameters such as soil ingestion 

rates, inhalation rates, and body weight were also presented. This section provides 
RAA-specific exposure information for the calculation of intakes under the current or 
average exposure conditions. Based on interviews with the base personnel, input values 
for ET, EF, and ED are presented below for the human receptors most likely to be 
exposed to site related chemicals at RAA1: 

Current Receptor: FTA Instructor (*ingestion, dermal contact, inhalation) 
ET: 5 hours/day* 

EF: 12 days/year* 

ED: 9 years 

Other future receptors are general-duty workers, construction workers, and residents. 
All exposure assumptions (average and RME) for RAA1 are presented in Appendix D-3. 

18.4.2.3 Exposure Point Concentrations 

For current and future general-duty workers, the chemical data collected as part of this 

RI, for each SWMU in RAA1, was combined and used to calculate the exposure point 
concentrations. Concentrations of COCs in soil were used to assess risk and hazard from 
incidental soil ingestion and dermal contact. In assessing the average risk and hazard 

from these routes of exposure for the on-site worker under baseline and future use 

conditions, the COC's average concentration in surficial soil was used. In assessing the 

upperbound or RME risk and hazard for the same routes of exposure and receptors, the 
95% UCL of the COC's arithmetic mean concentration in surficial soil was used. The 

ambient concentrations of airborne particulates and gaseous emission within the RAA 

were needed to assess the risk and hazard from the inhalation route of exposure for 

these receptors. This model was described previously and in Appendix D-2. The 

average and RME airborne particulate chemical concentrations were predicted using the 

average and 95% UCL of the arithmetic mean surface soil concentrations, respectively. 
The average and upperbound concentrations of volatilized organic chemicals were 

predicted using the average and 95% UCL of the arithmetic mean soil concentrations, 
respectively, from depths 0 to 10 feet in the modeling equation. 
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For the future construction workers and residents, the exposure point concentration of 
a COC in soil was used to assess risk and hazard from incidental soil ingestion and 
dermal contact. In assessing the average risk and hazard between these routes of 
exposure, the COC's average concentration in surface and subsurface soil from depths 
between 0 to 10 feet was used. This was based on the assumption that the soil between 
these depths could be exposed during excavation activities. In assessing the RME risk 
and hazard from these routes of exposure, the 95% UCL of the COC's arithmetic mean 
concentration in surface and subsurface soil between depths 0 to 10 feet was used. The 
ambient concentrations of airborne particulates and gaseous emission within the RAA 
were calculated in order to assess the risk and hazard from the inhalation route of 
exposure for these receptors. The average and upperbound airborne particulate 
concentration were predicted by a wind erosion equation and the simplified box model, 
as described previously. The average and upperbound concentrations of volatilized 
organic chemicals were predicted by the same methodology and were numerically the 
same as those predicted for the current and future general-duty workers. Appendixes 
D-1 and D-2 present the exposure point concentrations for RAA1. 

18.4.3 Risk Assessment Area 2 

Risk Assessment Area 2 (RAA2) consists of SWMU Nos. 86, 87, 88, 89, and 90, which 
are known and referred to collectively as the Engine Test Cell Area. The CSM for this 
RAA is presented in Figure 18-2. This area, located approximately 500 meters northwest 
of RAA1, was used to steam clean aircraft engines from 1965 to 1988, but are no longer 
in use. Effluent "washdown water," which typically contained lubricating and synthetic 
oils, grease, dirt, and jet fuel, was initially discharged from the engine test cell (SWMU 
No. 86) to an unlined overflow pit (SWMU No. 87). An oil/water separator (SWMU 
No. 90) was added at a later date to recover jet fuel. Effluent from the oil/water 
separator was discharged to a leach field (SWMU No. 88) and was later discharged to 
an evaporation pond with concrete sides and a clay bottom (SWMU No. 89). The exact 
dates of which these various modifications occurred were not available. A portion of this 
area is currently covered with a concrete pad. 

Based on interviews with base personnel, workers are estimated to be in the abandoned 
area for approximately 1 to 2 hours per week. In the nearby active bu,ildings, 30 to 40 
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workers are in the area for a maximum of 8 hours per day. These buildings (SWMU 

Nos. 93 and 94), are located to the north of the Engine Test Cell Area. 

18.4.3.1 Exposure Pathways 

The primary chemical sources in this RAA include lubricating and synthetic oils and 

residual JP-4 fuel. The primary release mechanisms for RAA2 include discharge of 

effluent as surface water to the soil, fugitive VOC or dust emissions, and direct contact 

with chemicals in soil. Chemicals may further migrate from soil via surface water runoff 

and subsequent percolation to groundwater. Chemicals can also be released into the air 

via volatilization or via fugitive dust emissions resulting in potential inhalation exposures. 

This inhalation exposure can occur directly from the primary source on an average day 

of a general-duty worker due to wind erosion of surface soil or chemical volatilization 

from surface and subsurface soil. 

RAA2 is less than one-half acre in size. Therefore, the potential for major soil 

excavation and construction of residential homes within this RAA is low. Workers in 

the vicinity of these SWMUs are currently the most likely receptors to come into contact 

with soil from these areas. Adult general-duty workers are expected to be the most 

significant receptor population under current and future exposure conditions. The most 

important potential exposure routes for RAA2 are the same as those described above 

for RAAl. These include inhalation of fugitive VOCs or dust, direct contact with soil 

resulting in ingestion, and dermal absorption of chemicals of concern in soil. 

Secondary release mechanisms from soil in SWMU Nos. 86, 87, 88, 89, and 90, include 

leaching of chemicals to groundwater, stormwater runoff to surface water, direct contact 

with subsurface soils, and fugitive VOC and dust emissions. The likelihood of intrusive 

action is low because of its small size. Stormwater runoff may result in migration of 

chemicals from soil to surface water and from surface water to groundwater. Potential 

exposure routes for surface water include ingestion, direct contact (dermal absorption), 

and inhalation of fugitive VOC emissions from surface water. These pathways are not 

expected to be complete due to the intermittent nature of on-site surface water runoff. 
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Potential exposure to chemicals in groundwater was judged to be incomplete because of 

the relatively small volume of chemically-impacted soil contained within this RAA. The 

RI data indicated that the VOC concentrations were primarily contained within depths 

ranging from 0 to 8 feet BGS, tending to decrease at greater depths. The depth to 

groundwater is approximately 240 feet BGS. 

The food chain crop exposure pathway is not likely to be significant based on the 

evaluation of the same pathway for RAAl. Volatile organic chemicals and metals were 

identified as COCs for this RAA, although uptake of chemicals by plants is not likely to 

be significant because of the low concentrations VOCs and metals within the root zone 

(with the exception of zinc) (Section 18.6 evaluates potential environmental risks 

associated with site chemicals). Atmospheric deposition of airborne particulates on 

edible food in part of the off-site food chain crop is also possible due to land use in the 

area. However, this exposure pathway is judged to be insignificant in comparison to 

other potential exposure pathways, as described for RAAl. 

Human receptors with the greatest potential for contacting chemicals from the media are 

identified in the CSM for RAA2 (Figure 18-2). They include adult general duty workers 

in the vicinity of these SWMUs. There are currently no residential areas directly 

adjacent to this RAA and it is not likely that future residential homes will be built in this 

area. Based on currently available information, the most important potential exposure 

routes include inhalation of fugitive VOCs or dust, and direct contact with soil resulting 

in the potential ingestion and dermal absorption of chemicals in soil. The receptors, 

exposure pathways, and data sources for exposure point concentrations identified for 

quantitative risk characterization for this RAA are summarized in Table 18-2. 

18.4.3.2 Exposure Assumptions 

The general exposure assumptions used for the calculation of average and RME daily 

chemical intakes were presented in Section 18.4.1.5. This section provides RAA-specific 

exposure information for the calculation of chemical intakes. Based on interviews with 

base personnel, input values for ET, EF, and ED are presented below for the human 

receptors most likely to be exposed to RAA2: 
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Current Receptor: Ground Maintenance Worker (*soil ingestion, dermal contact) 

Building 2330 Worker (**inhalation) 

ET: 0.5 hours/day*; up to 8 hours/day** 

EF: 50 days/year*; 250 days/year** 

ED: 9 years 

A summary of intake parameters for receptors evaluated in RAA2 is presented in 

Appendix D-3. 

18.4.3.3 Exposure Point Concentrations 

Chemical data collected in RAA2 was combined and used to calculate the exposure 

point concentration of COCs. The exposure point concentrations were calculated using 

the same methodology described in Section 18.4.2.4. Since intrusive action is not likely, 

all exposure point concentrations were based on surficial soil data for assessing the risks 

and hazards from the exposure routes of incidental soil ingestion, dermal contact, and 

inhalation of airborne particulates. Appendixes D-1 and D-2 present the exposure point 

concentrations for RAA2. 

18.4.4 Risk Assessment Area 3 

Risk Assessment Area 3 includes the northeast stormwater drainage area (SWMU 

No. 95), the Old Entomology Rinse Area (SWMU No. 96), and the wastewater lagoons 

(SWMU Nos. 101 and 102). The conceptual site model for this RAA is depicted in 

Figures 18-3 and 18-4. The northeast stormwater drainage area (SWMU No. 95) is 

currently active, receiving water from several oil/water separators and runoff from the 

nearby tarmac. The ditch is approximately 40 feet wide and 800 feet long. It extends 

from the northeast end of Runway 4/22 southeast towards the wastewater lagoons. The 

grass around the area is mowed once per month for 6 months of the year. 

The Old Entomology Rinse Area consists of a small building used to rinse pesticide 

containers and pesticide application equipment. This rinse water was drained directly 

to an unlined pit. The building containing the rinse area was abandoned in 1983 and 

demolished in 1984. Pesticides historically used at Cannon AFB include dieldrin, 
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toxaphene, 2,4-D, and DDT. SWMU No. 96 is adjacent to the lagoons, and workers 

going to the lagoons usually pass through this area. 

The wastewater lagoons (SWMU Nos. 101 and 102) consist of two unlined ponds in 

series that have a total surface area of approximately 32 acres. The lagoons have an 

average depth of approximately 3.5 feet, are separated by a 12-foot wide levee, and are 

encircled by a fence. Access to the lagoons is restricted by a locked gate. These units 

have been active since 1966 and continue to be used, receiving sanitary and industrial 

wastewater from the sewer. Pesticides, metals, PCBs and VOCs may have entered into 

the lagoons. Discharge from the lagoons empties into a nearby playa (Playa Lake). Two 

groundwater monitoring wells are located on the east and one on the south side of the 

lagoons. 

The wastewater is treated using natural aeration and settling. Wastewater is in a pond 

for approximately 40 days before being discharged into a nearby playa lake. Surface 

water and sediment samples were taken at SWMU Nos. 101 and 102. Water from the 

playa lake is used for irrigation of a nearby farmer's land at a rate of 1,152,000 gallons 

per day or 51,840,000 gallons per season (45 days per year). The crops irrigated with 

playa lake water are wheat and com grown for animal feed (Personal communication, 

Mr. Merrill; [the farmer who pumps the water], February 24, 1992). Two maintenance 

workers work at the lagoons for approximately 1 to 2 hours per day. 

18.4.4.1 Exposure Pathways 

The primary chemical sources in this RAA include oily waste, alkaline aircraft cleaning 

compounds, pesticides and herbicides. Release mechanisms from soil in SWMU Nos. 95, 

96, 101, and 102 include leaching of chemicals to groundwater, storm water runoff to 

surface water, and direct contact with soils, fugitive VOC and dust emissions. 

Potential exposure pathways for SWMU Nos. 95 and 96, presented in Figure 18-3, are 

similar to those presented for the FfAs in RAAl. Pathways with the most potential for 

significant exposures include the inhalation of fugitive VOCs or dust, and direct contact 

with soil resulting in potential ingestion or dermal absorption of chemicals of concern. 

SWMU Nos. 95 and 96 are larger than one-half acre. Accordingly, intrusive action or 
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construction were considered plausible for these two areas. Future construction workers 
and residents were assumed in these areas. Despite this assumption, it should be noted 
that construction of residential homes in the Northeast Drainage Ditch Area (SWMU 
No. 96) is highly unlikely. SWMU No. 95 is a natural drainage ditch and it would 
require a major earthmoving endeavor to divert the natural runoff pattern in order to 
allow construction of residential homes. 

Wastewater in the lagoons was sampled and analyzed (Table 14-3). Metals were the 
only compounds detected and their levels were below the MCLs. Thus, incidental 
ingestion of surface water in the lagoons is not considered a significant exposure 
pathway. Dermal absorption of chemicals in surface water is also not considered a 
viable exposure pathway since only metals were detected in surface water samples and 
metals are not readily absorbed through the skin (EPA 1989b ). Potential environmental 
impacts associated with the wastewater in the lagoons and discharge to Playa Lake are 
assessed in Section 18.6. 

Sediment in the wastewater lagoons could be a potential chemical sources in this RAA, 
although there is no potential for direct contact with sediment/sewage sludge, since it 
is piped underwater directly into the lagoon. In addition, TCLP testing of chemicals in 
sediment samples indicated that none of the detected chemicals in sediment exceeded 
TCLP criteria. The lagoons are fenced, and the only access to the lagoon is through the 
Old Entomology Rinse Area by way of a locked gate. Thus, the potential exposure 

pathways for incidental ingestion, dermal contact, and inhalation of fugitive dust from 
the sediment in the wastewater lagoon were not considered complete (Figure 18-4 ). 

As discussed previously, the human exposure pathways for food chain crops or 
biomagnification is judged to be insignificant. 

Human receptors with the greatest potential for contacting chemicals from the media are 
identified in the CSM for RAA3 (Figures 18-3 and 18-4) and include adult general-duty 
workers. There are currently no residential areas directly adjacent to this RAA. The 
RAA is more than one-half acre in size, therefore, future construction or intrusive action 
was assumed. Based on currently available information, the most important potential 
exposure pathways include inhalation of fugitive VOCs or dust, and direct contact with 
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soil, resulting in ingestion and dermal absorption of chemicals in soil. The receptors, 

exposure pathways, and data sources for exposure point concentrations identified for 
quantitative risk characterization for this RAA are summarized in Table 18-20. 

18.4.4.2 Exposure Assumptions 

This section provides site-specific exposure information for the calculation of chemical 
intakes under the average and RME exposure conditions. Based on interviews with the 
base personnel and EPA guidance, input values for ET, EF, and ED are presented 
below for the human receptors most likely to be exposed at RAA3: 

Current Receptor: 

Maintenance Worker Passing Through Ditch or Rinse Area (*soil 

ingestion, dermal contact) 

Lagoon Maintenance Worker (**inhalation) 

ET: 0.5 hours/day*; 1 hours/day** 

EF: 250 days/year** 

ED: 9 years 

18.4.4.3 Exposure Point Concentrations 

The exposure point concentrations were calculated using the same methodology 

described for RAAl. Since intrusive action is likely for the Northeast Drainage Ditch 

and the Old Entomology Rinse Area, the exposure point concentrations for the future 
construction worker and residents were based on both surface and subsurface soil data. 

These data were used to assess the risks and hazards from incidental soil ingestion, 

dermal contact, and inhalation of airborne particulates. Appendixes D-1 and D-2 
present the exposure point concentrations for RAA3. 

22792A/89MC114W /R9.18A 10-09-92/RPT /22 18-64 



--
-

-
-
-

-
-----
-------
-
-

18.4.5 Risk Assessment Area 4 

Woodwarci.Ciyde 
Consultants 

RAA4 is comprised of Fire Training Area 1 (SWMU No. 78) and the Solvent Disposal 

Area (SWMU No. 81). SWMU No. 78 is located in the northeast corner of the base, 

just south of the Atchinson Topeka and Santa Fe Railroad. This area was active from 
1959 to 1968, during which approximately 300 gallons of waste oils, recovered fuels, and 

spent solvents were used to create training fires, twice a month at this location, during 

each exercise. SWMU No. 81 is located approximately 400 feet to the east of SWMU 

No. 78 and about 100 feet south of the base perimeter road. This unit, first identified 

in 1983, contained two drums labeled "trichloroethylene", which were on the ground, 

opened, and positioned so as to drain into a shallow surrounding pit. 

18.4.5.1 Exposure Pathways 

The primary chemical sources in this RAA include waste oils, recovered fuels, and spent 

solvents such as trichloroethylene. Release mechanisms from soil in SWMU Nos. 78 and 

81 include leaching of chemicals to groundwater, stormwater runoff to surface water, and 

direct contact with subsurface soils. Chemicals can also be released into the air via 

volatilization or via fugitive dust emissions resulting in potential inhalation exposures. 

A ground maintenance or a general-duty worker in the area may be exposed to surficial 

soil via ingestion and dermal contact. This person may also be exposed to fugitive dust 

or particulates from wind erosion of surface soil, or volatilized chemicals emitted from 

surface and subsurface soils. 

Stormwater runoff may result in migration of chemicals from soil to surface water and 

from surface water to groundwater. Potential exposure routes for surface water include 

ingestion, direct contact (dermal absorption), and inhalation of fugitive VOC emissions 

from surface water. These pathways are considered to be incomplete due to the 

intermittent nature of on-site surface water runoff. 

RAA4 is less than one-half acre. Therefore, the potential for major soil excavation and 

construction of residential homes within this RAA is low. The most important potential 

exposure routes for RAA4 are the same as those described above for RAA2. These 

include inhalation of fugitive VOCs or dust, direct contact with soil resulting in ingestion, 
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and dermal absorption of chemicals in soil. Workers in the vicinity of these SWMUs are 
currently more likely to come into contact with soil from these areas than are base 

residents. Adult general-duty workers are expected to be the most significant receptor 

population under current and future exposure conditions. Contractors (ground 
maintenance) mow the vegetation covering SWMU Nos. 78 and 81 once per month (for 
approximately 5 to 10 minutes), 6 months of the year. 

As discussed in Section 18.4, the exposure pathways for food chain crops or 
biomagnification is judged to be insignificant and incomplete. 

Human receptors with the greatest potential for contacting chemicals from the media are 

identified in the CSM for RAA4 (Figure 18-5). There are currently no residential areas 
directly adjacent to this RAA. Because the RAA is less than one-half acre in size, future 

construction or intrusive action was not assumed. Based on currently available 
information, the most important potential exposure pathways include inhalation of 
fugitive VOCs or dust, and direct contact with soil, resulting in ingestion and dermal 
absorption of chemicals in soil. The receptors, exposure pathways, and data sources for 

exposure point concentrations identified for quantitative risk characterization for this 
RAA are summarized in Table 18-20. 

18.4.5.2 Exposure Assumptions 

The general exposure assumptions used for the calculation of daily chemical intakes were 

presented in Section 18.4. This section provides site-specific exposure information for 

the calculation of intake under the current or average exposure conditions. Input values 
for ET, EF, and ED are presented below for the human receptors most likely to be 

exposed at RAA4: 

Current Receptor: Ground Maintenance Worker (soil ingestion*, dermal contact, 

inhalation) 

ET: 0.5 hours/day* 

EF: 6 days/year 

ED: 9 years 
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The exposure point concentrations were calculated using the same methodology 

described for the other RAAs. Since intrusive action is not likely, exposure point 

concentrations were based on surficial soil data for assessing the risks and hazards from 

the exposure routes of incidental soil ingestion, dermal contact, and inhalation of 

airborne particulates. Appendixes D-1 and D-2 present the exposure point 

concentrations for RAA4. 

18.4.6 Risk Assessment Area 5 

Risk Assessment Area 5 contains only one SWMU, a sludge weathering pit (SWMU 

No. 76) located along the northern boundary of the base, approximately 2800 feet west 

of SWMU No. 78 (FfA-1). SWMU No. 76 covers approximately 200 square feet. The 

sludge weathering pit has been covered with fill material and is no longer active . 

18.4.6.1 Exposure Pathways 

The primary chemical sources in this RAA include volatile organic compounds, semi­

volatile organic compounds, and metals. Potential sources of these contaminants are· 

waste fuels, oils, and tetraethyllead. Release mechanisms from soil in SWMU No. 76 

include leaching of VOCs to groundwater and direct contact with subsurface soils. 

Fugitive dust emissions of COCs in surface soil and transport of chemicals via 

stormwater runoff are not expected because the pit was filled in 1980. 

Potential exposure pathways for SWMU No. 76 are presented in the CSM for RAA5 

(Figure 18-6). One potentially significant exposure pathway could be the inhalation of 

fugitive VOCs emanating from subsurface soil. The rate of fugitive VOC emissions was 

judged to be low unless intrusive activities are conducted at this location, which is 

unlikely because of its small size (less than one-half acre) and proximity to the railroad. 

Appendix D-1 presents surficial soil data for this RAA. Volatile organic compounds 

were not detected in surficial soil and the level of metals were comparable to site and 

regional background levels. Another potential exposure pathway would involve the 

leaching of chemicals and subsequent ingestion of groundwater (see Figure 18-6). A well 
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is located approximately 1200 feet south of this SWMU. Potential exposure to chemicals 

in groundwater is judged to be insignificant because of the relatively small volume of 

chemically-impacted soil contained within this RAA. The RI data indicated that VOCs 

were not detected beyond a depth of approximately 10 feet BGS. 

There is a low potential for human exposure to chemical constituents associated with this 

RAA. All exposure pathways evaluated were judged to be either incomplete, 

insignificant, or not applicable with the exception of the VOC inhalation pathway. 
Human receptors for this exposure pathway were identified as adult general-duty or 

ground maintenance workers. Contractors (ground maintenance) mow the pit area once 

per month (for approximately 5 to 10 minutes), 6 months of the year. Potential exposures 

via this pathway are expected to be low because of the anticipated low ambient VOC 
concentrations and the short durations of exposure. 

18.4.6.2 Exposure Assumptions 

Input values for ET, EF, and ED are presented below for the human receptors most 

likely to be exposed at RAA5: 

Current Receptor: Ground Maintenance Worker (soil ingestion*, dermal contact, 

inhalation) 

ET: 0.5 hours/day* 

EF: 6 days/year 

ED: 9 years 

18.4.6.3 Exposure Point Concentrations 

The exposure point concentrations were derived using the summarized chemical data 

collected from this SWMU directly or calculated using the air modeling methodology 

described in Section 18.4. Since intrusive action is not likely, and the surficial soil is 

backfill, no risks or hazards for incidental soil ingestion, particulate inhalation, or dermal 

contact were estimated. Appendixes D-1 and D-2 present the exposure point 

concentrations for RAA5. 
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RAA6 contains one SWMU (SWMU No. 34), defined as the AGE drainage ditch. The 

CSM for RAA6 appears as Figure 18-7. The AGE drainage ditch originates on the 

flightline side of AGE Facility Building No. 186, and runs parallel to Facilities Building 

Nos. 191, 192, and 193, terminating on base in an open field near Argentina Avenue. 

People cross the ditch once or twice per day, using it as a shortcut. 

The ditch is reportedly man-made, resulting from soil settling that followed the removal 

of railroad tracks in the late 1960s. The AGE drainage ditch is about 1200 feet long, 

12 feet wide, and 1 to 2 feet deep. The side slopes are vegetated with grass above the 

active channel. The ditch is bounded by the Building 191loading dock, located 16 feet 

northwest of the ditch bank, and the Building 189 parking curb, 15 feet southeast of the 

ditch bank. The ditch drains to a culvert, then to a stormwater ditch which reroutes 

stormwater to the northeast stormwater drainage ditch. Surface runoff from the 

northeast end of the aircraft apron and from streets in the vicinity drain into the AGE 

ditch. A vehicle garage, wash rack, oil/water separator, several fuel storage tanks, and 

fueling stations are located in this area, which includes SWMU Nos. 31, 38, 39, 46, 48, 

49, 50, 51, 55, 57, 77, 95, and 124. The ditch empties into an open field near Argentina 

Avenue, terminating at that point. Flow in the AGE ditch is intermittent. Surface water 

drainage from the ditch either evaporates or is absorbed into the soil at that location. 

The ditch was tilled in October 1988 to facilitate bioremediation. 

18.4.7.1 Exposure Pathways 

The CSM for RAA6 (Figure 18-7) depicts potential exposure pathways and receptors. 

The primary source of chemicals in the AGE ditch is surface runoff from the nearby 

aircraft tarmac, refueling station, vehicle maintenance facilities, and adjacent streets. 

Chemicals may be transported to soil and surface water in the AGE ditch. Fugitive 

emissions of volatile chemicals are not expected to be significant from surface runoff. 

VOCs were detected at a low frequencies and concentrations (Table 18-3). Potential 

exposures associated with chemicals in surface water include dermal contact and those 

associated with biota (i.e., ingestion, direct contact, and uptake by plants). Chemicals 

in soil may serve as a secondary source, potentially releasing chemicals to surface water 
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runoff, groundwater, and fugitive dust. Such releases to surface water may result in 
dermal contact in humans and potential exposures to biota, as described above. 

Exposures to groundwater may include ingestion, inhalation, and dermal contact. This 
exposure pathway, however, was judged to be incomplete based on a review of the RI 
data. Metal exceedances above background soil concentrations were relatively small, 
and the levels of VOCs and semivolatile organic compounds detected in surface and 
subsurface soils were also low (Appendix D-1). Despite the fact that a road is running 
parallel to the ditch, the amount of fugitive dust emissions is not expected to be high, 
due to heavy vegetation above the active channel. Chemical intakes may also occur via 
direct dermal contact or via incidental ingestion of soil, particularly during intrusive 
activities, such as tilling or excavation of soil in the AGE ditch. 

As discussed in Section 18.4, the exposure pathways for food chain crops or 
biomagnification is judged to be insignificant and incomplete. Biota found in the ditch, 
if any, are not expected to be suitable for human consumption. 

Base personnel cross the ditch once or twice a day, using it as a shortcut. Every day, a 
few vehicles use the road that runs parallel to the ditch, and personnel in Building 191 
often sit on the loading docks (adjacent to the ditch) and eat their lunch. 

Human receptors with the greatest potential for contacting chemicals from the media are 
identified in the CSM for this RAA (Figure 18-7). They include adult general-duty 
workers and construction workers. There are currently no residential areas directly 
adjacent to this RAA. The RAA is more than one-half acre in size. Therefore, future 
soil intrusive action was assumed. Future residential exposure is unlikely because of the 
shape of this RAA and its location in a natural topographical low area. Based on 

currently available information, the most important potential exposure routes include 
inhalation of fugitive VOCs or dust, and direct contact with soil, resulting in ingestion 
and dermal absorption of chemicals in soil. These pathways were judged to be complete 
under the baseline conditions and future intrusive activities. The receptors, exposure 
pathways, and data sources for exposure point concentrations identified for quantitative 
risk characterization for this RAA are summarized in Table 18-20. 

22792A/89MCU4W /R9.18A 10-09-92/RPf /22 18-70 



---
--
------------
-
-
-----

---

18.4. 7.2 Exposure Assumptions 

Woodward.Ciyde 
Consultants 

The general exposure assumptions used for the calculation of average daily intake were 

presented in Section 18.4. Based on interviews with the base personnel and EPA 
guidance, input values for ET, EF, and ED are presented below for the human receptors 
most likely to be exposed at RAA6: 

Current Receptor: General Duty Worker in Building 191 (soil ingestion*, dermal 
contact); (inhalation**) 

ET: 1 hours/day*; 8 hours/day** 

EF: 190 days/year 

ED: 9 years 

18.4.7.3 Exposure Point Concentrations 

Since part of the ditch 6was tilled and mixed, the chemical data collected as part of this 
RI, from depths of 0 to 10 feet BGS, were used to assess the current and future risks 
and hazards to general-duty workers. The same exposure point concentrations were used 
to calculate air emissions of VOCs, employing the air modeling methodology described 

previously. Since intrusive action is also likely, the same combined surface and 

subsurface soil concentrations of the COCs were used to estimate chemical intakes for 

incidental soil ingestion and dermal contact. Appendixes D-1 and D-2 present the 

exposure point concentrations for RAA6. 

18.4.8 Risk Assessment Area 7 

RAA7 is the sanitary sewer line for Cannon AFB (SWMU No. 98). It has been in 

operation for several decades, receiving sanitary and industrial wastewater. Potential 

sources of chemicals in the sewer line include laboratory sink drainage and effluent from 

several oil/water separators. The CSM for this SWMU is presented in Figure 18-8. The 

sanitary sewer line is buried 5 to 17 feet BGS. 
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The RI data indicate that the sewer line is, or was, leaking. Leakage of chemicals from 

the sewer line appeared to impact subsurface soils surrounding the line. Such a scenario 

could result in potential exposures via direct contact with soils during repair activities. 
No data were available to assess whether the groundwater was impacted. Maintenance 

workers are the receptor population most likely to come into direct contact with 

wastewater in the sewer. However, such occurrences would be infrequent since sewer 
maintenance is not conducted regularly (Personal communication, Jim Richards; March 

1992). 

The primary chemical sources in this RAA include oils, greases, JP-4 fuel, residual 
paints, and solvents in the sewer wastewater. Release mechanisms from soil in SWMU 

No. 98 include leaching of VOCs to groundwater, stormwater runoff to surface water, 

and direct contact with subsurface soils. Fugitive dust emissions from surface soil are 
not expected because SWMU No. 98 is buried. Although emission of VOCs from this 

RAA is plausible, the quantities are expected to be minute. The highest concentration 

of VOC detected was acetone, at a concentration of 7.8 ppm (at the depth of 8 feet 

BGS) (Appendix D-1). The sanitary sewer line is not expected to impact biota since it 

is buried and located in an industrial part of the base. 

Human receptors with the greatest potential for contacting chemicals from the media are 

identified in the CSM for this RAA (Figure 18-8). They are future adult construction 

workers performing sewer repair activities. Although RAA7 occupies an area larger 

than one-half acre, the future residential exposure scenario is not likely because of the 

shape of this RAA Based on currently available information, the most important 

potential exposure routes include inhalation of fugitive VOCs or dust, and direct contact 

with soil, resulting in ingestion and dermal absorption of chemicals in soil. These 

pathways were judged to be complete under the baseline conditions and future intrusive 

activities. The receptors, exposure pathways, and data sources for exposure point 

concentrations identified for quantitative risk characterization for this RAA are 

summarized in Table 18-20 . 
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General exposure assumptions used for the calculation of average daily intake were 

presented in Section 18.4. This section provides site-specific exposure information for 

the calculation of intake in the human receptors most likely to be exposed at RAA 7. 

For future sewer maintenance worker exposures, it was assumed that one repair event 

spans from 20 to 40 working days, during the potential worker exposure period of 

25 years. 

18.4.8.3 Exposure Point Concentrations 

As part of this Rl, the chemical data collected for SWMU No. 98, from depths of 0 to 

23 feet (the full RI data set), were used to assess the future risks and hazards to the 

sewer repair workers due to incidental soil ingestion and dermal contact. The same 

exposure point concentrations were used to calculate air emissions of VOCs using the 

air modeling methodology described previously. Appendixes D-1 and D-2 present the 

exposure point concentrations for RAA7. 

18.5 RISK CHARACTERIZATION 

18.5.1 Introduction 

In the risk characterization, the information from the toxicity assessment (SFs and RIDs) 

and the exposure assessment (chemical intakes for potentially exposed populations) were 

integrated to arrive at quantitative estimates of carcinogenic risks and noncarcinogenic 

hazards. The methodologies used for calculating carcinogenic risks and noncarcinogenic 

hazards associated with exposure to the chemicals of concern were presented in 

Sections 18.3.4 and 18.3.5, respectively. This section presents the findings of quantitative 

estimation of noncarcinogenic hazards and carcinogenic risks for receptors identified at 

each RAA. Lead was identified as a chemical of concern for some RAAs. Due to the 

lack of EPA-published toxicity values, the impact of lead on humans was assessed 

qualitatively. Section 18.3.6 provides a discussion of potential lead exposure to children. 
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The results of this risk characterization provide a basis for evaluating potential health 

risks to workers and hypothetical future residents within each of the RAAs. 

18.5.2 Risk Characterization Results 

Carcinogenic risks and noncarcinogenic health hazards were estimated for each risk 

assessment scenario, exposure pathway, and chemical of concern using the chemical 

intake factors and exposure point concentrations presented in Section 18.4 in conjunction 

with the risk characterization methods described above. Documentation from 

Woodward-Clyde's ASSESS© risk assessment software, showing the values used for 

calculation of carcinogenic risks and noncarcinogenic hazard indexes, is presented in 

Appendix D-3. Blank pages in the ASSESS© printout indicate that calculations were not 

performed because of the lack of EPA-published toxicity values. For example, lead does 

not have toxicity values for all routes of exposure, therefore, risk and hazard were not 

calculated for lead for all routes of exposure. Zinc and selenium do not have RIDs for 

the inhalation route, therefore, no hazard estimates were calculated for the inhalation 

of airborne particulates containing only selenium and zinc. 

18.5.2.1 Risk Characterization - RAAl 

The chemicals of concern ( COCs) identified in this RAA were lead, benzene, toluene, 

TCE and total xylenes. With the exception of lead, which does not have EPA-published 

toxicity values, all chemicals were included in the estimation of carcinogenic risks and 

non-carcinogenic hazards for workers (general duty and construction) and future 

residents (adult and child) for RAAl. The exposure pathways of incidental soil 

ingestion, dermal contact, and inhalation of volatile organic compounds and fugitive 

particulates were assumed to be the major and complete pathways. Workers in the 

Landfill 5 area were assumed to be exposed to fugitive dust and volatilized organic 

chemicals from the FfAs only, since capping of the hazardous waste cell and effectively 

eliminated the incidental soil ingestion and dermal contact exposure pathways. Future 

workers who perform intrusive actions and hypothetical future residents who may dwell 

on the FT As were assumed to be exposed to COCs via the dermal contact, incidental 

ingestion, and inhalation routes of exposure. Hazards and risks were combined across 

exposure pathways and are summarized below. 
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Noncarcinogenic hazards for all receptors considered in RAA1 are presented in 

Table 18-22. For both the average and reasonable maximum exposure scenarios, the 

total His did not exceed EPA's "level of concern" of unity (1.0) for noncarcinogenic 

effects. The RME HI for the assumed future child resident and adult resident were at 

least an order of magnitude higher than the His for other receptors. It is worth noting 

that an HI is not a probability of an individual suffering an adverse health effect. 

Rather, the HI is an exposure-to-toxicity ratio that expresses a level of concern that 

increases as this ratio surpasses one (i.e., if the estimated intake of a chemical of 

concern exceeds the EPA-established acceptable daily intake or RID). 

The exposure pathway contributing the most to the total HI for both the average and 

RME exposure scenarios was the inhalation of VOCs, making up almost all of the total 

noncarcinogenic hazard. This was true for each receptor evaluated. Total xylenes 

presented the majority of these noncarcinogenic hazards for this exposure pathway. 

Carcinogenic Risks 

Carcinogenic risks are also presented in Table 18-22. The total carcinogenic risk (i.e., 

the risks for all pathways combined) for average and RME exposures for each of the 

receptors evaluated were within the EPA's target risk range of l.OE-04 to l.OE-06 (EPA 

1991), with the exception of total RME cancer risk for the future hypothetical child 

resident (1.1E-04). The exposure pathway and chemical(s) contributing the majority of 

the cancer risk was the inhalation of VOCs. In this case, benzene contributed at least 

80% of this risk, regardless of exposure scenario (i.e., average or RME). However, the 

chemicals contributing to the estimated risks were detected at extremely low frequencies 

(1/29 for TCE and 1/37 for benzene). The highest values for these chemicals were 

based on non-detects and the detection limits ranged from approximately 30 to 

60 mg/kg. Thus, the corresponding risk estimates are probably artifacts based on matrix 

effects associated with the soils analyses (see Appendix D-1). In addition, the fugitive 

VOC model that was used to estimate airborne VOC concentrations did not take into 

account biodegradation of benzene or trichloroethylene (TCE), which would tend to 
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decrease fugitive VOC concentrations over time. Thus, the estimated ambient VOC 

concentrations would probably not be sustained over the entire exposure duration. 

Lead as a Potential Hazard/Risk 

Lead in RAA1 was measured in soil and in groundwater and modeling was performed 

to estimate an ambient air concentration of lead in fugitive dust. The surface soil and 

groundwater lead 95% UCL concentrations for RAA1 were 100.4 mg/kg and 

0.011 mg/L, respectively (Appendix D-1). The groundwater lead is below the current 

action level (0.015 mg/L) and MCL (0.050 mg/L) for lead in drinking water. Surface 

soil lead concentrations were well below current EPA interim guidance, which has 

established soil lead cleanup levels of 500 to 1000 mg/kg at Superfund sites (EPA 

1991t). 

Air modeling was performed to estimate lead concentrations in ambient air under the 

baseline, intrusive action, and future residential exposure conditions. The predicted 

baseline average and RME lead air concentrations were 0.008 J..£g/m3 and 0.017 J..£g/m3
, 

respectively. The predicted average and RME lead air concentrations for the intrusive 

action and future use (residential) scenarios were .006, .011, .0056, and .0099 J..£g/m3
, 

respectively. The estimated concentrations for the above three exposure conditions were 

below the EPA UBK model's default value of 0.200 J..£g/m3
, which is considered by the 

EPA to be the average (1988) background urban air concentration for lead in the U.S. 

(EPA 1991e). 

18.5.2.2 Risk Characterization - RAA2 

The COCs identified in this RAA were metals and volatile organic chemicals. With the 

exception of lead which does not have any EPA-published toxicity values, and cobalt and 

zinc which do not have inhalation toxicity values, all COCs were included in the 

estimation of risks and hazards for this RAA. Carcinogenic risks and noncarcinogenic 

hazards were estimated for workers who infrequently assembled on-site (for direct 

contact exposures) and regularly worked adjacent to the site in the new engine test cell 

and part storage areas. Future intrusive action (construction) or residential scenarios 
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were not judged to be plausible for RAA2 because it is smaller than one-half acre (see 

Section 18.4 ). 

The exposure pathways of incidental soil ingestion, dermal absorption, and inhalation of 

volatile organic compounds and fugitive dust were assumed to be the complete exposure 

pathways for current and future workers. Workers were assumed to be exposed to site­

related chemicals via dermal contact and incidental ingestion routes whenever they 

assemble in the old engine test cell area. These workers were assumed to be exposed 

to site-related chemicals in the form of fugitive dust (metals) and VOCs via the 

inhalation route whenever they work in the new engine test cell area. The levels of 

exposure for current and future workers were judged to be the same. Hazards and risks 

were combined across exposure pathways for all site-related chemicals. The results are 
summarized below. 

Noncarcinogenic Hazards 

Noncarcinogenic hazards for all receptors considered in RAA2 are presented in 

Table 18-23. for both the average exposure and the reasonable maximum exposure 

(RME), subchronic and chronic hazard indexes (HI) are shown for each receptor. For 

the average and RME exposure scenario for each receptor, the total His did not exceed 

EPA's level of concern of unity (1.0) for noncarcinogenic effects. 

The exposure pathway contributing the most to the total HI for both the average and 

RME exposure scenarios is the inhalation of fugitive dust or airborne particulates, 

making up almost all ( > 98%) of the total noncarcinogenic hazard. Chromium was the 

primary COC for this exposure pathway. 

Carcinogenic Risks 

Carcinogenic risks are also presented in Table 18-23. The total carcinogenic risks (i.e., 

risks for all pathways combined), for the average and RME exposures were l.SE-08 and 

1.9E-07, respectively. These risks are within the EPA's target risk range of l.OE-04 to 

l.OE-06 for a Superfund site (EPA 1989b ). The exposure pathway contributing the 
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majority of the cancer risk was the inhalation of particulates. Cadmium and nickel 

contributed about equally to these carcinogenic risks. 

Lead as a Potential Hazard/Risk 

The maximum level of soil lead detected in RAA2 was 224 mg/kg (qualified as an 

estimated value). The EPA UBK model is not applicable to this RAA since residential 

exposure is not likely to occur. The 95% UCL concentration for lead in surface soil at 

RAA2 was 215 mg/kg (Appendix D-1). Both the maximum and 95% UCL soil lead 

concentrations were well below the current EPA interim guidance for soil lead cleanup 

levels (500 to 1000 mg/kg) at Superfund sites (EPA 1991f). 

Air modeling was performed to determine the lead concentrations in ambient air. For 

the average and RME exposures, the estimated ambient concentrations of lead were 

0.017 f..£g/m3 and 0.034 f..£g/m3
, respectively. Both of these concentrations were below the 

EPA background concentration of 0.200 f..£g/m3 (EPA 1991e). 

18.5.2.3 Risk Characterization - RAA3 

Noncarcinogenic hazard indexes (His) and carcinogenic health risks were calculated for 

a current and future maintenance worker, a future construction worker, and hypothetical 

adult and child residents. These receptors were assumed to be exposed to chemicals at 

RAA 3 via soil ingestion, dermal contact with soil, inhalation of VOCs, and inhalation 

of particulates. The risks and His calculated for each receptor are described below and 

are summarized in Table 18-24. 

Current and Future Maintenance Worker 

Current and future maintenance workers were assumed to be routinely exposed to site 

chemicals for 9 or 25 years. The total hazard index calculated for noncarcinogenic 

health effects due to cumulative exposures to soil via ingestion, dermal contact, and 

inhalation of VOCs and particulates is 3.4E-02 and 1.6E-01 in the average and RME 

conditions, respectively. Both hazard indexes are below the EPA level of concern (1.0), 

which indicates that the potential for adverse health effects is minimal. 
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The lifetime excess cancer risk to current and future maintenance workers under the 

assumed exposure conditions is 1.2E-09 and 2.6E-08 in the average and RME cases, 

respectively. Inhalation of particulates is the chief contributor to the risk estimates. 

These levels are at or below the target risk range of 1E-06 to 1E-04 for exposure to 

chemicals released from RAA 3. 

Future Construction Worker 

The future construction worker was assumed to be exposed to RAA chemicals 8 hours 

a day, 20 days per year and 40 days per year for the average and RME exposure 

scenarios, respectively. The total hazard index calculated for noncarcinogenic health 

effects due to cumulative exposures to soil via ingestion, dermal contact, and inhalation 

of VOCs and particulates is 3.6E-03 and 3.0E-02 in the average and RME conditions, 

respectively. Both hazard indexes are below the EPA level of concern (1.0), which 

indicates that no adverse health effects are to be anticipated for this receptor. 

The lifetime excess cancer risk to future construction workers under the assumed 

exposure conditions is 2.3E-10 and 1.1E-9 in the average and RME cases, respectively. 

Soil ingestion is the chief contributor to the risk estimates. These levels are at or below 

the target risk range of 1 E-06 to 1E-04 for exposure to chemicals released from RAA 3. 

Future Adult and Child Resident 

Hypothetical future adult and child residents were assumed to be routinely exposed to 

site chemicals for 9 or 30 years. For the future adult resident, the total hazard index 

calculated for noncarcinogenic health effects due to cumulative exposures to soil via 

ingestion, dermal contact, and inhalation of VOCs and particulates is 1.8E-01 and 

5.6E-01 in the average and RME conditions, respectively. Average and RME hazard 

indexes calculated for the future child resident were 7.2E-01 and 8.8E-01, respectively. 

Hazard indexes for these two hypothetical future residents are below the EPA level of 

concern (1.0). 

22792A/89MC114W /R9.18A 10-09-92/RPT /22 18-79 



:11 

----
.... -
""""' ---,. 
.... 

------
,... 

---------
'-... 
--------

Wooclward.Ciyde 
Consultants 

The lifetime excess cancer risk to hypothetical future adult and child residents under the 

assumed exposure conditions is 8.6E-09 and 2.2E-7 for the hypothetical adult resident 

and 4.5E-08 and 5.1E-07 for the hypothetical child resident in the average and RME 

cases, respectively. For the average exposure scenario, inhalation of particulates is the 

chief contributor to the risk estimates, while the RME scenario has soil ingestion as the 

primary contributor to the risk estimates. These levels are at or below the target risk 

range of 1 E-06 to 1E-04 for exposure to chemicals released from RAA 3 . 

Lead as a Potential Hazard/Risk 

The maximum level of soil lead detected in RAA 3 was 14 7 mg/kg in surficial soil 

(Appendix D-1), well below the current EPA interim guidance for soil lead cleanup 

levels (500 to 1,000 mg/kg) (EPA 1991t). 

Air modeling was performed to determine the lead concentrations in ambient air. For 

the average and RME exposures under the baseline, intrusive action and future use 

scenarios, the estimated ambient concentrations of lead (Appendix D-2) were below the 

EPA's background value of 0.200 p.g/m3 (EPA 1991e). 

18.5.2.4 Risk Characterization - RAA4 

The COCs identified in this RAA were metals, volatile organic chemicals, and pesticides. 

Carcinogenic risks and noncarcinogenic hazards were estimated for current and future 

workers who perform general-duty or ground maintenance functions in the SWMUs 

within RAA 4. Future intrusive action or residential scenarios were not judged to be 

plausible for RAA 4, because it is smaller than one-half acre (Section 18.4). 

Exposure pathways evaluated were of incidental soil ingestion, dermal contact, and 

inhalation of volatile organic compounds and fugitive dust for current and future 

workers. The results are summarized below. 
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Noncarcinogenic hazards for all receptors considered in RAA4 are presented in 
Table 18-25. For both the average exposure and the reasonable maximum exposure 
(RME), subchronic and chronic hazard indexes (Ill) are shown for each receptor. For 
the average and RME exposure scenarios, the total His did not exceed EPA's level of 
concern of unity (1.0) for noncarcinogenic effects. 

The exposure pathway contributing the most to the total HI for both the average and 
RME exposure scenarios is incidental ingestion of site soil, making up almost all 
( > 80%) of the total noncarcinogenic hazard. Cadmium was the primary COC for this 
exposure pathway. 

Carcinogenic Risks 

Carcinogenic risks are also presented in Table 18-25. The total carcinogenic risk (i.e., 
risks for all pathways combined), for the average and RME exposures for workers were 
l.?E-11 and 8.9E-10 respectively. These risks are within the EPA's target risk range 
(l.OE-04 to l.OE-06) for a Superfund site (EPA 1989b). The primary exposure pathway 
contributing the majority of the cancer risk was inhalation of particulates. 4, 4' -DDD 

contributed significantly (i.e., > 75%) to this carcinogenic risk. 

Lead as a Potential Hazard/Risk 

The maximum level of soil lead detected in RAA4 was 529 mg/kg in surficial soil. The 
EPA UBK model is not applicable to this RAA since residential exposure is not likely 
to occur. The surface soil lead 95% UCL concentration for RAA4 was 411 mg/kg 
(Appendix D-1 ), well below the current EPA interim guidance for residential soil lead 
cleanup levels (500 to 1000 mg/kg) (EPA 1991f). 

Air modeling was performed to determine the lead concentrations in ambient air. For 
the average and RME exposures, the estimated ambient concentrations of lead were 
0.015 ~J.g/m3 and 0.048 ~J.g/m3, respectively. Both of these concentrations were below the 
EPA's background value of 0.200 ~J.g/m3 (EPA 1991e). 
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The COCs identified in this RAA were lead, ethylbenzene, toluene, and xylenes. Since 
lead does not have EPA-verified toxicity values, the quantitative evaluation of human 
health impact from exposure to chemicals at RAA 5 was based on ethylbenzene, toluene, 
and xylenes. These compounds are noncarcinogens. RAA 5, a former sludge weathering 
pit covered with clean fill, is less than one-half acre and is grass-covered. Therefore, 
future intrusive action, construction, or residential activities were not judged to be 
plausible for scenarios for RAA 5. Noncarcinogenic hazards were estimated for current 
and future workers who perform general duty or ground maintenance functions in this 
SWMU or risk assessment area (Section 18.4). 

The potential exposure pathway was judged to be inhalation of volatile organic 
compounds for current and future workers. Since the SWMU was filled and there is 
little likelihood of intrusive action at this SWMU, exposure to site-related chemicals via 
dermal contact and incidental soil ingestion exposure pathways was not evaluated 
quantitatively. Workers at RAA 5 were assumed to be exposed to volatilized organic 
chemicals by inhalation. A box model was used to estimate ambient VOC exposure 
point concentrations. No groundwater data were collected for RAA 5. However, this 
exposure pathway was judged to be relatively insignificant since site-chemicals were not 
detected at depths beyond 10 feet BGS (Section 18.4 ). Risk characterization results for 
the inhalation pathway are summarized below. 

Noncarcinogenic Hazards 

Noncarcinogenic hazards for current and future workers at RAA 5 are presented in 
Table 18-26. His and hazard quotients for subchronic and chronic exposure to site­
related chemicals are presented for workers under the average and reasonable maximum 
exposure (RME) scenarios. For the average exposure scenario, total His also did not 
exceed the EPA level of concern {1.0) for noncarcinogenic effects. Although the His for 
RME exposure were over eight times greater than the His for average exposure, the 
RME His did not exceed the EPA level of concern . 
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The chemical that contributed most to the noncarcinogenic hazard among the COCs for 
the inhalation pathway was xylene. However, xylene was only detected in two out of six 
soil samples collected at this SWMU. 

Carcino~enic Hazards 

Calculated carcinogenic risks were absent (or zero), due to the absence of carcinogenic 
chemicals identified as chemicals of concern for this RAA. 

Lead as a Potential Hazard/Risk 

The maximum level of soil lead detected in this RAA was 12.6 mg/kg in surficial soil. 
The EPA UBK model is not applicable to this RAA since residential exposure is not 
likely to occur. The estimated (RME) ambient air concentration for lead was 0.0012 
J.£g/m3

, well below the EPA-estimated background concentration (0.20J.£g/m3
) (EPA 

1991e). The surface soil lead 95% UCL concentrations for RAA 5 was 12.6 mg/kg. 
Both the maximum and 95% UCL soil lead concentrations were comparable to 
background lead concentrations (Table 2-7) and well below the current EPA interim 
guidance establishing the residential soil lead cleanup levels at Superfund sites (500 to 
100 mg/kg) (EPA 1989b). 

18.5.2.6 Risk Characterization - RAA6 . 

The chemicals of concern (COCs) identified were lead, toluene, selenium, and zinc. With 
the exception of lead, all COCs are noncarcinogens. Noncarcinogenic hazards were 
estimated for workers (general duty and construction) for RAA6. Although the area is 
greater than one-half acre, the ditch serves to conduit runoff from nearby buildings and 
a parking lot. Therefore, it is unlikely that the ditch will become a residential area. The 
ditch was tilled in 1988 to enhance bioremediation. Thus, surface and subsurface soil 
data were combined to estimate exposure point concentrations. The exposure pathways 
of incidental soil ingestion, dermal contact, and inhalation of volatile organic compounds 
and fugitive particulates were assumed to be complete for the above identified receptors 
(Section 18.4). Hazards were combined across exposure pathways for all site-related 
chemicals. The results are summarized below. 
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Noncarcinogenic hazards for all receptors considered in RAA6 are presented in 

Table 18-27. For both the average exposure and the reasonable maximum exposure 

(RME), all His and hazard quotients represent chronic exposure to the site-related 

chemicals. For the average exposure scenario for each receptor, the total His did not 

exceed EPA's level of concern (1.0) for noncarcinogenic effects. Under the RME 

scenario, both His are well below (by more than three orders of magnitude) the EPA 

level of concern. 

The most significant exposure pathway for both the average and RME exposure 

scenarios was the soil ingestion of COCs, in soil, which contributed to almost all of the 
total noncarcinogenic hazard index. Metals were the primary COCs for this exposure 

pathway. 

Carcinogenic Hazards 

As shown in Table 18-27, calculated carcinogenic risks were absent (or zero), due to the 

absence of carcinogenic chemicals identified as chemicals of concern for this RAA. 

Lead as a Potential Hazard/Risk 

Lead in RAA6 was measured in soil and modeling was performed to estimate ambient 

air concentrations. The 95% UCL of the arithmetic mean soil concentration of lead in 

surface and subsurface soils for RAA6 is about 4.6 mg/kg (Appendix D-1), which is 

higher than the maximum detected value of 8.9 ppm. The maximum detected 

concentration was selected as the exposure point concentration (EPA 1989b ). These soil 

lead levels are below the site and regional background concentrations of 9 to 15 mg/kg; 

this level is many times below the current EPA interim guidance for soil lead cleanup 

levels of 500 to 1000 mg/kg at Superfund sites (EPA 1991£). 

Air modeling was performed to estimate air lead concentrations in order to assess the 

hazard from the inhalation route of exposure under the baseline and intrusive action 
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scenarios. For each of these scenarios, the RME lead air concentrations modeled from 
the soil lead concentrations in surface and combined surface/ subsurface soils were the 
same ( 41 ppm). The predicted ambient lead concentrations (RME) for the baseline and 
intrusive action scenarios were 0.043 p.g/m3 and 0.0148 JJ.g/m3

, respectively. Both of 
these concentrations were below the EPA UBK model's default (background) value of 
0.200 JJ.g/m3 (EPA 1991e). 

18.5.2. 7 Risk Characterization - RAA 7 

The COCs identified for RAA 7 were barium, acetone, and toluene. These COCs are 
noncarcinogens. Since acetone does not have a inhalation toxicity value (reference 
concentration, RfC), it was not evaluated for noncarcinogenic effects from inhalation 
exposure. 

RAA 7 is comprised of three trunks of buried sewer lines. Exposure to COCs in this 
RAA is plausible during intrusive or construction activities. Although the area is greater 
than one-half acre, it is unlikely that this long stretch of land will be converted for 
residential use. This RAA is expected to continue to serve as a conduit for wastewater 
from the base to the wastewater treatment lagoons. Thus, receptors evaluated for 
exposure to site chemicals were future workers performing construction or intrusive 
work. The exposure pathways of incidental soil ingestion, dermal contact, and inhalation 
of volatile organic compounds and fugitive particulates were assumed to be complete for 
the future construction worker (Section 18.4 ). Hazard indexes were combined across 
exposure pathways for all COCs chemicals. The results are summarized below. 

Noncarcinogenic Hazards 

Noncarcinogenic hazards for all receptors considered in RAA 7 are presented in 
Table 18-28. For the average exposure scenario, the total HI did not exceed the EPA 
level of concern (1.0) for noncarcinogenic effects. Although the total HI for RME 
exposure was over four times the HI for average exposure, the RME HI also did not 
exceed the EPA level of concern. The pathway-specific RME His were one or more 
orders of magnitude below unity. The results of this hazard evaluation indicate that 
inhalation of barium contributes most to the estimated hazard index, relative to the 

22792A/89MC114W /R9.18A 10-09-92/RPI' /22 18-85 



'II 

-
-
-

-
----
-

-
--

-----
---

Woodward .Clyde 
Consultants 

other exposure pathways. Nevertheless, the hazard index is within acceptable limits and 

many times below the concern level. 

18.6 ECOLOGICAL RISK ASSESSMENT 

18.6.1 Introduction 

The purpose of this ecological risk assessment was to evaluate the potential for biota at 

Cannon Air Force Base to be adversely impacted. The ecological risk assessment 

focuses on the potential for adverse effects on selected indicator species (chemical 

receptors) from environmental stressors (chemicals of concern) at the site. The 

ecological risk assessment follows the guidelines provided by the EPA (1989d) in "Risk 

Assessment Guidance for Superfund: Volume II Environmental Evaluation Manual." 

Presented in this report are the assumptions used and the conclusions reached regarding 

the potential for wildlife impacts at Cannon. Also included are descriptions of the site 

ecology and chemicals of concern. 

18.6.2 Identification of Potential Receptors 

In this subsection, the plant and animal species (biota) that occur at Cannon and in the 

nearby vicinity are identified, sensitive species and habitats are described, and an 

indicator species is selected for further evaluation. Some of the information contained 

in this subsection was obtained during a site visit on October 30, 1991. 

A description of the general ecology of the area is given in Section 1.4.3.8. Located on 

what was formerly agricultural land, the natural communities associated with a High 

Plains grassland have been highly modified. Industrial and other land uses have 

disturbed much of the base; however, some species typical of the southern High Plains 

(i.e., grama grasses and western wheatgrass) can still be found within the study area. 

There are 18 SWMUs, located on 13 different sites, that are being evaluated as part of 

in this Remedial Investigation (RI). The sewage treatment lagoons are the only water 

bodies; the other SWMU s have habitats that range from industrial/ disturbed areas to 
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grassland/shrub type. For the most part, the SWMUs offer limited habitat for wildlife. 

The SWMUs are mostly flat, open areas. Many are on disturbed sites where the 

vegetation is kept mowed to a fairly short height. Common receptors would include 

insects and small rodents, with birds of prey being at the top of the food chain. 

Table 18-29 lists the SWMUs, their habitats, and the receptors that could typically be 

found in each habitat type. 

Playa Lake, which is located approsimately 1000 feet east of the lagoons, is briefly 

discussed in this ecological risk assessment since it receives effluent from the sewage 

lagoons and it is the principle site of wildlife activity on Cannon AFB. Playa Lake is a 

SWMU which has been identified for investigation in the future as part of the overall 

RI for Cannon AFB. Playa Lake has water in it year-round and thus attracts migratory 

waterfowl and shorebirds, small mammals, reptiles, and amphibians. Playa Lake 

provides some wetland habitat mixed in with open, grassy and weedy mesic areas 

surrounding the lake. 

18.6.2.1 Mi2fatocy Fowl 

Waterfowl have been identified as the predominant wildlife population at Cannon. Most 

of the ducks on Cannon AFB can be classified as belonging to the prairie dabbler group. 

The U.S. Army Corps of Engineers manual for wetland evaluation (USACE 1987) 

describes the prairie dabbler ducks as having similar food preferences. Pintails, wigeons, 

gadwalls, shovelers, and mallards are the primary species observed at both of the sewage 

lagoons (SWMU Nos. 101, 102) and, more commonly, at Playa Lake. Although other 

classes of ducks and birds may be present, the dabbler ducks were considered to be 

wildlife of special concern for aquatic/wetland ecosystems at this site due to their 

conspicuous abundance, food habits, and potential exposure to chemicals in water and 

sediment at the lagoons. 

Migration corridors through the Central Flyway bring ducks into the Clovis area by late 

October. They reach their greatest numbers by mid-November (Robertson 1992). Many 

continue on through eastern New Mexico to wintering grounds along the Gulf Coast of 

Texas and Mexico, but others will spend at least some of the winter in the Clovis area. 

The amount of time spent in the area is dependent on many factors, but weather plays 
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a major role. In mild winters, the lagoons, Playa Lake and the other lakes around Clovis 

can stay free of ice and ducks may stay most of the winter (approximately 3-4 months). 

During colder winters, most of the ducks will leave when the lakes freeze over, usually 

by early January. In this case, the ducks would not spend more than one and a half to 

two months at the lake at Cannon or the other lakes around Clovis. Typically, the 

majority of ducks will leave the area by early to mid-March. 

During their winter stay in the Clovis area, ducks do not use one water body exclusively, 

but spend time at several different locations, including the lagoons and Playa Lake at 

Cannon and Santa Fe Lake, south of Clovis. The primary food source for ducks at 

Cannon seems to be the waste grain on the surrounding farm fields. Both ducks and 

geese feed on the waste grain (mostly corn, wheat, and sorghum) and are also attracted 

to the winter wheat grown in the area (Robertson 1992). The sewage lagoons are used 

by waterfowl primarily as a resting area where very little, if any, feeding takes place, due 

to the lack of aquatic vegetation or other food sources. The exposure pathway for 

chemicals in the sewage lagoons would be generally limited to water which the ducks 

could be drinking. Ducks in the lagoon may also be exposed to chemicals in the 

sediments through incidental ingestion. Playa Lake presents a more natural environment 

near the lagoons and does provide some food sources for ducks. Dabbler ducks feed 

primarily on the seeds and succulent stems and leaves of aquatic and marsh plants in the 

lake. 

18.6.2.2 Predatory Species 

Raptors are at the top of many food chains at Cannon AFB. Many different species can 

be found in the area including northern harriers, American kestrels, Mississippi kites, 

sharp-shinned hawks, ferruginous hawks, and great-horned owls. 

The ferruginous hawk is a federal Category 2 candidate species. Category 2 species are 

those species for which listing as threatened or endangered is possibly appropriate, but 

more information is needed before such action is taken. Ferruginous hawks are known 

to occur in Curry County and could possibly be found in the area around Cannon AFB. 

They may be winter migrants or year-round residents. It is one of the largest and most 

powerful of the buteos, with a wingspan of up to 56 inches. Prey species include prairie 
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dogs, gophers, rabbits, and mice, but they will occasionally eat snakes, lizards, and 
insects. While ferruginous hawks may occasionally feed at the base, they are unlikely 
to remain as residents as there is very little, if any, suitable nesting habitat on the base 
itself. 

The Mississippi kite had been classified as a state protected species, but has recently 
been delisted (NMDG&F 1992). In recent years it has been expanding its range in New 
Mexico and has established itself in several areas of the state. Mississippi kites have 
been present on the golf course at Cannon AFB. Unlike many migratory North 
American birds that are in their winter range when in New Mexico, the Mississippi kite 
is in its summer range when in the Clovis area. Its winter range is in Paraguay and 
Argentina- it migrates north in flocks in the spring and arrives in the U.S. sometime in 
March-May. Pairs appear to be mated upon arrival, and several pairs have been 
observed defending their territory around the Cannon golf course. Prey species are 
primarily large insects caught in flight (including grasshoppers, cicadas, crickets, 
dragonflies, and beetles), but they will occasionally eat small snakes and lizards. Rap tors 
were considered important potential receptors for the terrestrial ecosystems. 

18.6.2.3 Other Populations 

Most of the SWMUs offer very little habitat for wildlife. Vegetation is primarily limited 
to mixed, non-native grass species and weeds, which are often kept short by mowing. 
These areas are generally open and flat, without trees or shrubs, and are often close to 
human activity. Consequently, both species abundance and diversity are low. Playa 
Lake does provide habitat for waterfowl, endemic amphibians, and small mammals. 
Landfill No.5, in the southeast comer of the base (SWMU No. 113), does have a few 
trees and shrubs and provides a slightly better habitat for wildlife than most of the other 
SWMUs. Besides the receptors already discussed, small mammals such as mice and 
gophers would be the most common receptors in this type of habitat. 

The plains pocket gopher and the deer mouse can be found on Cannon AFB. The 
pocket gopher is a medium-sized burrowing rodent that spends most of its life 
underground. Its presence on Cannon AFB is indicated by the characteristic gopher 
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mounds (piles of soil which have been brought to the surface from their underground 
burrows). Tunnels at plant root levels serve as feeding areas, with the gophers' food 
consisting mostly of roots and tubers. Deer mice are widely distributed throughout the 
study area. They are omnivorous rodents, eating primarily seeds, grains, and insects. 

Game species occur infrequently at Cannon AFB. The pronghorn antelope can 
occasionally be found in the area, but any exposure to possible contaminants would 
generally be limited to a few individual antelope, on a very irregular basis. The Bairds 
sparrow is the only state endangered species known to occur in Curry County. Its 
presence or absence on Cannon AFB is not known. This sparrow can be found in a 
variety of grassland habitats including the shortgrass habitats found on Cannon AFB. 
This sparrow migrates to the eastern plains of New Mexico. Migrants arrive in the fall 
as early as the first week of August, but most have moved further south by November. 
In the spring, the species has seldom been observed. Food consumed by the sparrow 
consists mainly of grass seeds and insects. 

18.6.2.4 Indicator Species 

It is not feasible to assess impacts to every species potentially affected by exposure to 
chemicals of potential concern at a site. A common approach to resolve this problem 
in ecological risk assessments is to select "indicator species" or species groups for 
detailed evaluation and to assume that impacts to these indicators are representative of 
potential impacts on other species at the site. The selection of indicator species is driven 
by a number of factors including the potential for exposure, the frequency of occurrence 
of the species, the relative sensitivity of the species or group, the availability of toxicity 
data, and the role of the species or group in the food web. Given these considerations, 
ducks were chosen as the principle indicator species for wetland/aquatic ecosystems at 
Cannon. Ducks account for the majority of the wildlife observed at Cannon, and they 
are the prevalent species observed at the wastewater treatment lagoons and the nearby 
Playa Lake. Fish and other aquatic organisms at the lagoons were not designated as 
indicator species, because the lagoons, as water bodies, are not designated for the 
protection of aquatic life . 
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For terrestrial habitats, the deer mouse was considered to be the principal indicator 
species due to its ground-dwelling habit and as a prey item for raptors. Kites were also 
considered to be an important species to evaluate for potential impacts given their recent 
status as a state protected species. 

18.6.3 Potential Exposure Pathways 

This subsection evaluates the source media and potential exposure pathways by which 
environmental receptors may be exposed to chemicals of potential concern at Cannon. 
Exposure pathways define the migration routes that chemicals may take from sources to 
exposure points. Each potential exposure pathway is described in terms of the transport 
media and chemicals involved, the potential ecological receptors, and the potential 
uptake of chemicals by those receptors. Potential pathways are evaluated for 
significance and completeness. 

An exposure pathway consists of four necessary elements: 

• a source mechanism of chemical release to the environment 

• an environmental transport medium for the released chemical 

• a point of potential ecological contact with the contaminated medium 

• an ecological uptake route (intake of contaminated media) at the point of 
exposure. 

All four elements must be present for an exposure pathway to be complete. Incomplete 
exposure pathways do not result in ecological exposures and are thus not included in the 
risk assessment. 

Exposure pathways to ecological receptors at Cannon were considered to be limited. 
Only three environmental transport media were considered significant with respect to 
potential ecological receptor exposure: i.e., soil, surface water, and sediments. The 
transport pathways for chemicals of concern from a source to these three media are 
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similar to those shown in Figures 18-3 and 18-4 of the human health conceptual site 
model. 

Surface waters and sediments in the lagoon provide the principal exposure media of 
concern at Cannon. For this evaluation, ducks were assumed to spend some time in the 
wastewater treatment lagoon area both resting and feeding. Most of their time may 
actually be spent at Playa Lake and in nearby grain fields, with only a small amount of 
time spent at the lagoons resting. 

Surface soil is another important media for potential exposure to chemicals by ecological 
receptors. Terrestrial species that would be exposed to chemicals in the soil either 
directly through soil ingestion or indirectly through vegetation ingestion include small 
mammals and soil invertebrates. Hawks and kites and other non-ground-dwelling species 
could also be exposed to soil chemicals indirectly through ingestion of insects or small 
herbivores/carnivores. Due to the lack of ecological soil criteria, the assessment of 
potential impacts to terrestrial wildlife from exposure to chemicals in soil is largely 
qualitative in this risk assessment. 

Potential exposures to chemicals in the air are not evaluated for ecological receptors 
because toxicity and exposure information are very limited. Potential exposures to 
chemicals in groundwater were also not evaluated because no exposure pathways for 
groundwater to ecological receptors were identified. The significance of the three 
principal exposure routes (i.e., ingestion, inhalation, and dermal absorption) are 
discussed in subsection 18.6.7 with respect to the selected chemicals of concern. 

18.6.4 Chemicals of Concern 

Chemicals of concern were selected by comparing concentrations of chemicals in water, 
sediment, and soil to background concentrations and reference concentrations where 
available. Chemicals of concern were different for each of the three media. The 
following subsections discuss the selection process and results for each of the three 
media. 
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To identify the chemicals of concern for water, four surface water samples were collected 

from the wastewater treatment lagoons (SWMU Nos. 101, 102). The samples were 

analyzed for metals, volatile organics, semivolatile organics and pesticides. From the 

concentrations detected, the average concentrations and the upper 95% confidence 

intervals were calculated. For samples where the concentration was less than the 

detection limit, 50% of the detection limit was used for calculating the upper 95% 

confidence limit. In some of the cases, only one sample had a concentration greater 

than the detection limit. In these cases, the highest concentration detected was noted. 

No background samples were collected, so a comparison to background concentrations 

could not be completed. Table 18-30 presents the highest detections in the water and 

sediment samples, and includes the federal and state water criteria. 

To identify the potential chemicals of concern in water from the lagoons, the highest 

concentrations detected in the samples were compared to state and federal water quality 

criteria. The criteria that were used included the national Ambient Water Quality 

Criteria (A WQC) and the New Mexico Water Quality Criteria. 

Six chemicals (five metals and one anion, cyanide) were detected in the surface water 

at the sewage lagoons in concentrations equal to or greater than either state or federal 

water quality criteria. These chemicals include copper, cyanide, lead, mercury, silver and 

zinc. No organic chemicals (volatiles, semivolatiles, or pesticides) were found at 

concentrations exceeding current available criteria. The A WQC include an "acute" 

criteria which, if even briefly exceeded, would pose an adverse risk to the most sensitive 

organism. The A WQC also include a "chronic" criteria which, if exceeded over a portion 

of the organism's life, may pose a risk. Information on the relationships between 

chemicals of concern and adverse effects comes from several sources, including: 

Ambient Water Quality Criteria (EPA 1980-1985); Quality Criteria for Water (EPA 

1986c); Wildlife Toxicology (Peterle 1991); Mining and the Freshwater Environment 

(Kelly 1988); and the available scientific literature. 

Copper, silver, and zinc have maximum detected values above the freshwater acute 

criteria, as established by the EPA. The acute and chronic water quality criteria values 
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were obtained using a hardness value of 100 mg/L (as CaC03) and using waters that had 
an average Total Organic Carbon (TOC) of 2-3 mg/L. For many chemicals, toxicity 
decreases as hardness and TOC increases; therefore, A WQC are typically adjusted 
upward for waters significantly higher in TOC and hardness. Hardness and TOC values 
for the lagoon water were not available. However, hardness values from groundwater 
wells on the base had values from 200 to 300 mg/L. This would indicate that the 
reference A WQC used in this evaluation are likely to be conservative. 

18.6.4.2 Sediments 

Eight sediment samples were collected from the lagoon and were used to identify 
chemicals of concern. No standardized criteria or background sediment values are 
available against which to compare sediment concentrations from the lagoons. Sediment 
concentrations for metals were thus initially compared to Cannon AFB background soil 
concentrations and EPA Threshold Sediment Concentrations (Fitchko 1989) 
(Table 18-31). EPA's Threshold Sediment Concentrations are based on AWQC that are 
converted to sediment criteria using partitioning coefficients, a 4% TOC value, and the 
following equation. 

Concentration (water) = Concentration (sediment) / (F oc * ~) 

where: F oc = Fraction of organic carbon in sediment (%) 
~ = Sediment absorption coefficient (L/kg sediment) 

Since the lagoon sediment TOC was 13.3% (CAN101-101S-5005), these criteria are 
considered very conservative. EPA provides these sediment concentrations as guidance 
values for pesticides; the equilibrium partitioning of chemicals between sedimentary 
organic matter and interstitial water should only be applied to nonpolar, nonionic 
organic chemicals, and not metals. 

To provide a further screening of sediment values for organic chemicals measured in the 
lagoon sediments, sediment concentrations were converted to water concentrations using 
available sediment-water partition coefficients from Chapman (1989) (see Table 18-32). 
The fraction of organic carbon was based on measured TOC values in sediment of 
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13.3% (CAN101-101S-5005). The resultant values for water were then compared to 
EPA acute and chronic AWQC (Table 18-33). 

Most of the metals values in sediments exceeded Cannon soils background 
concentrations. Copper, lead, and mercury had values that exceeded the EPA Threshold 
Sediment Concentrations. Because copper, lead, and mercury are considered to be 
chemicals of concern in water, they were thus also selected as principal chemicals of 
concern for sediments. 

Sediment values for most of the organic pesticides that were partitioned to water, 
exceeded A WQC and RFI (1989a) criteria for carcinogens in water. Sediment 
concentrations for lindane and DDT also exceeded EPA Threshold Concentrations. 
Based on this initial screen, all of the organic pesticides in sediment were considered to 
be potential chemicals of concern to waterfowl which frequent the lagoons. 

Bis(2-ethylhexyl)phthalate was not considered further as a chemical of concern in this 
screening assessment because it is not likely to be toxic to ducks or mammals at 
concentrations less than 1,000 ppm (detected at 340 ppm) nor likely to be more toxic 
than those pesticides and metals found m the lagoon sediments. 
Bis(2-ethylhexyl)phthalate is also not likely to biomagnify. 

18.6.4.3 Soils 

For soils, maximum or UCL concentrations (whichever value was lower) were compared 
to reference values (i.e., off site and Cannon AFB background concentrations). 
Table 18-34 lists those SWMU locations and analytical results where reference values 
were exceeded. A number of soil concentrations which exceeded Cannon background 
values may still be in the normal range of soils concentrations. Included on Table 18-30 
are chemical values which are considered to be in a normal range for the southwest (see 
Table 2-7) and for the United States (Bowen 1979; USGS 1984 ). 

Based on the data presented in Table 18-34 a number of metals were eliminated from 
further consideration, as their levels were within background or normal ranges. These 
metals included aluminum, iron, arsenic, manganese, nickel, and mercury. Values for 
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barium, selenium, silver, and beryllium were also considered to be within the normal 

range for this area. The remaining seven metals (cadmium, chromium, cobalt, copper, 

lead, zinc, antimony) had concentrations exceeding Cannon and southwest background 

concentrations, or normal ranges for soils in the U.S. Values that exceeded background 

ranges for Cannon and the southwest, and that were near or outside the U.S. normal 

range for soils, were considered to be of greatest potential concern (i.e., zinc and 

cadmium). Antimony was eliminated from further consideration as the one value that 

was elevated above Cannon background and the normal range in U.S. soils, and also had 
a "U" qualifier, indicating this value was a "nondetect." Based on this analysis, metals 

in addition to zinc and cadmium that are considered to be of concern are copper, 

chromium, cobalt, and lead. 

Only one value (0.12 ppm) for organic chemicals, benzo(a)pyrene, slightly exceeded the 

reference value (0.2 ppm). Benzo(a)pyrene, because of its low concentration relative to 

the reference (background) value (see Human Risk Assessment), was not considered to 

be a chemical of concern to soil biota. 

18.6.5 Exposure Evaluation 

For this ecological risk assessment, ducks were determined to be an important receptor 

to metals in water; therefore, the duck-water source-receptor pathway was selected as 

the principal exposure pathway of concern, based on the known metal concentrations in 

water. A further quantitative evaluation of the potential toxic hazards to waterfowl from 

water ingestion of metals was conducted. Where toxicity information was available, the 

incidental ingestion of metals in sediments was also considered. 

While a number of pesticides were identified in the sediments of the lagoons, it is not 

known whether the dabbler ducks are actually exposed to these sediments through 

feeding or incidental ingestion. Further quantitative evaluation of the pesticide­

sediment-duck pathway was not conducted since actual exposure and background 

concentrations are unknown, and adequate characterization of potential risk from all the 

detected pesticides would require considerable additional research. This report 

recognizes, however, that pesticides in the lagoon sediments pose a potential risk to 

waterfowl if chronically ingested, and concentrations for several of the chemicals (e.g., 
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heptachlor and toxaphene) may be acutely toxic to aquatic life. A brief qualitative 

discussion of organochlorine pesticide toxicity to mallards is presented in subsection 

18.6.7.5. 

A number of metals were selected as potential chemicals of concern in soils. These 
metals are of most concern to ground-dwelling organisms. None of the selected metals 

of concern is considered to pose a risk to higher trophic level organisms in terrestrial 

ecosystems, such as raptors. Unlike in aquatic ecosystems, where there is considerable 

potential for bioconcentration and bioaccumulation of metals, the potential for 

bioaccumulation of metals in higher trophic levels in terrestrial ecosystems is not 

generally thought to be significant. A general discussion is presented in subsection 

18.6. 7.6 on the potential risk posed to biota from the metals in soils at Cannon. 

18.6.6 Toxicity Information for Metals of Potential Concern in Lagoon Water and 

Sediments 

The following toxicity evaluation focuses on the chemical and biological properties of the 

metals of concern detected in the water and sediments of the sewage lagoons. Most of 

the information presented was obtained from the A WQC documents published by the 

EPA from 1980 to 1985. 

The A WQC were derived using statistical analysis of toxicity data from several species. 

The species used for establishing the A WQC are primarily aquatic. These species 

include fish, invertebrates, and other organisms that may spend their entire life cycle in 

an aquatic environment. These organisms are likely to experience a greater intake of 

the chemicals in the water than those species that derive only a portion of their diet 

from aquatic sources and are only occasionally immersed in the water. 

Dabbling ducks spend only a portion of their time in the water and have a very different 

physiology than fish or invertebrates. It was necessary, therefore, to identify criteria that 

are more relevant to ducks. To accomplish this, a review of the literature was conducted 

to identify toxic concentrations of the chemicals of concern that had been administered 

to ducks or other similar birds. The intent was to identify "no observable adverse effect 

levels" (NOAELs) for the chemicals of concern. Where these could not be identified, 
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the "lowest observable adverse effect levels" (LOAEI.s), lowest toxic dose (IDLO), 

lowest lethal doses (LDLO), or LD5oS (concentrations resulting in death of 50% of the 

population) were noted. The identified concentrations were converted to screening 

intake values (SIVs) to assess the potential impacts of the chemicals to the duck 

populations at Cannon. SIVs represent concentrations that ducks could intake without 
experiencing toxicological effects. For cases where a NOAEL was identified, that value 

was used. If a WAEL or IDLO was identified, the value was divided by a safety factor 

of 10 to yield the SIV. If an LDLO was the best value identified, that value was divided 
by a safety factor of 100 to yield the SIV. If an LD50 was identified, the value was 

divided by a safety factor of 1000 to yield the SIV. The ducks' actual intake of the 

chemicals is compared to the SIV to assess if there is the potential for a significant risk. 

The values identified for ducks and other birds are listed in Table 18-35. 

Many studies present toxicity data as a dietary level, in ppm. To convert this value to 

a dose, the dietary level was multiplied by the food consumption, and the product is 

divided by the organism's body weight: 

dose(rood)(mg/kg-BW /day) = dietazy level (m~/k~-food) * consumption (kg-food/day) 

body weight (BW) (kg) 

where: consumption/BW is the conversion factor from dietary level to dose 

Parameters used in the calculation of toxicity doses for the mallard were as follows: 

weight = 1.11 kg (Teres 1991) 

food consumption = 0.058 kg/day (Nagy 1987) 

water intake = 0.063 L/day (Calder and Braun 1983) 

%sediment intake = 0.029 kg/day (Goodman and Fisher 1962) 

Food consumption was based on weight using the following allometric equation from 

Nagy (1987): 

Food Intake (kg/day) = 0.0582 [(Wt-kg)"'0.0651] 
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Water intake was based on weight using the following allometric equation from Calder 

and Braun (1983): 

Water Intake (L/day) = 0.059 [(Wt-kg)A0.67] 

Sediment intake was very conservatively estimated at 50 percent of the food intake 

(Goodman and Fisher 1962). 

Based on the above equations and parameters, a conversion factor of 0.057 can be used 

to calculate SIVs (mg/kg-BW /day) for water dose, and a conversion factor of 0.056 can 

be used to calculate SIVs (mg/kg-BW /day) for food dose when data in the literature are 

presented as dietary level (ppm). 

18.6.6.1 Copper 

General Toxicity 

The A WQC for copper show a freshwater acute value of 18-46 J.£g/L and a final chronic 

value of 12 J.£g/L. Copper was detected in only one of the three surface water samples 

collected at the Cannon sewage treatment lagoons. The concentration of copper 

detected in the one sample was 51 JJ.g/L, which exceeds both the chronic and acute 

criteria. Concentrations of copper of 1 to 10 J.£g/L are usually reported for unpolluted 

surface waters of the United States. 

Although copper is a required element, it can become toxic at elevated levels. It is 

especially toxic to many aquatic species. Elevated copper concentrations in water are 

particularly toxic to many species of algae, crustaceans, annelids, cyrinids, and salmonids. 

Adverse effects caused by exposure to toxic levels of copper vary between species, and 

occasionally between different sexes of the same species, but generally include growth 

inhibition, reduction inC and N2 fixation, and death (if the dose is high enough). 

Copper toxicity decreases as both hardness and TOC increase. It can act synergistically 

with other common contaminants such as ammonia, cadmium, mercury, and zinc to 

produce an increased toxic effect on fish. Many higher organisms can conserve copper 
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when it is deficient and excrete it when an excess amount enters the body. However, 

continued ingestion of copper, in excess of dietary requirements, will lead to some 

accumulation in tissues, particularly the liver and kidneys. Excess copper accumulation 

can lead to copper toxicosis and cell damage. 

Copper is one of the most common contaminants associated with discharges and sludges 

generated by sewage treatment plants. Copper has been widely used as an algicide and 

herbicide for the control of many aquatic plants. It is known as an inhibitor of 

photosynthesis and plant growth. Concentrations from 1 to 8,000 J..Lg/L have been shown 

to inhibit plant growth. Several of these values are near or below the chronic values for 

fish and invertebrate species, but most are much higher. Protection of animal species 

appears to offer adequate protection of plant species. 

Bioconcentration factors (BCFs) in fresh water range from 0 for the bluegill to 2,000 for 

the alga, Chlorella regularis. The potential for bioaccumulation or bioconcentration of 

copper is high for the following biota: mammals, birds, fish, algae, lower animals, and 
higher plants. Studies on waterfowl have indicated that zinc and copper have the highest 

accumulation of the heavy metals ( Gochfeld and Burger 1987). 

Toxicity to Birds 

The minimum lethal dose of copper for bird species varies from 300 to 1550 mg/kg body 

weight, depending on the form of copper fed. Mallards have been shown to tolerate 

29 mg/kg body weight of copper (NAS 1977). Symptoms of copper poisoning include 

reduced weight gain, weakness, lethargy, and eventually anemia or death. 

18.6.6.2 Cyanide 

General Toxicity 

Data on the toxicity of cyanide are expressed as free cyanide, which is the sum of 

cyanide present as HCN and CN- (expressed as CN). The EPA A WQC for cyanide 

show an acute value of 22 J..Lg/L and a chronic value of 5.2 J..Lg/L. The maximum 

concentration of cyanide detected in surface water at the sewage lagoons was 11 J..Lg/L, 
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which exceeds the chronic criteria, but not the acute criteria. Toxicity of cyanide 

increases with the reduction of dissolved oxygen below the saturation level. 

Temperature can also affect toxicity of this substance. In fish, hardness has not been 

observed as affecting acute toxicity of cyanide. The long-term survival and growth of 

various freshwater fish species were observed to be substantially reduced at free cyanide 
concentrations of 20-50 p.g/L. 

A long-term survival, a partial, and a life-cycle test with brook trout and fathead 

minnows gave chronic toxic values of 13.6, 7.8, and 16.4 p.g/L, respectively. Chronic 

toxic values for two freshwater invertebrate species were 18-3 and 34 p.g/L. Adverse 

effects include incipient inhibition, reduction in growth and reproduction, liver damage, 

reduced increases in size, and death. At lethal levels, cyanide is primarily a respiratory 
poison and is one of the most rapidly effective toxicants known (NRCC 1982). LC50 

values for snails, Daphnia, isopods, amphipods, stoneflys, and midges were all well above 

the maximum detected concentration in the sewage lagoon water at Cannon. 

Freshwater plants show a wide range of sensitivities to cyanide. Green alga exhibited 

a toxic effect at 75 p.g/L, and duckweed showed a decrease in potassium uptake at 

26,000 p.g/L. Adverse effects of cyanide are unlikely at concentrations which do not 

cause chronic effects on most freshwater species. 

Studies have indicated that cyanides are not bioaccumulated in the food chain. 

Volatilization and biotransformation appear to be the primary processes controlling the 

aquatic fate of cyanide. 

Toxicity to Birds 

No information was identified regarding the toxicity of cyanide to birds. For the 

purposes of this evaluation, data from rat studies were used to approximate toxic values 

for birds. Ducks and rats are warm-blooded and primarily terrestrial species, unlike fish 

which are cold-blooded and aquatic. 
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The EPA A WQC for lead are 3.2 p.g/L for chronic exposure and 82 p.g/L for acute 
exposure, with a hardness of 100 mg/L. EPA has determined that an unstressed 

ecosystem can recover from a pollution event, where the concentration of lead exceeds 

criteria, in an average of three years. The maximum concentration of lead detected in 

the Cannon wastewater lagoons was 7.1 p.g/L, which exceeds the AWQC criteria for 

chronic exposure, but not for acute exposure. The two other samples were nondetect 

for lead (with detection limits of 5 and 2.5 mg/L). 

Lead occurs in many different forms, each with different levels of toxicity. Different 

species also exhibit different sensitivities to lead. Increasing hardness decreases the 

acute and chronic toxicity of lead. In fish, effects of lead poisoning include growth 

reduction, reduced respiration, and reproductive impairment. Absorbed lead 

concentrates primarily in the bones of mammals and birds. Of the soft tissues, the 

kidneys are the primary targets. 

Lead bioconcentration was studied in four species of invertebrates, resulting in a range 

of bioconcentration factors from 499 to 1700. Two fish species were also examined, 

yielding bioconcentration factors of 42 and 45. A bioconcentration value has not been 

established, however, because no maximum permissible tissue concentration is available 

for lead. 

Toxicity to Birds 

Several studies have been conducted on the toxicity of lead to ducks. Many of these 

studies have focused on lead shot because of the concern over using lead shot in hunting. 

Scheuhammer (1987) reviewed research that had been conducted on lead toxicity in 

birds. The important contributing factor to lead toxicity, discussed in the article, was the 

presence of calcium in the diet. A calcium deficiency greatly increased the toxicity of 

lead. Additionally, it was observed that female birds, particularly egg-laying birds, 

accumulated lead into their tissues at a greater rate than non-egg-laying females or 
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males. The hypothesis is that much of the body's calcium is incorporated into the egg 
shells, reducing the available calcium in the bird's tissues, resulting in greater lead 

accumulation. 

Several studies, with lead as an additive to the diet, were conducted using different 
species of birds. It was found that levels of lead below 100 ppm usually caused few 
reproductive effects in birds. Quail, however, were found to be especially sensitive with 
10 ppm in the diet, reducing plasma calcium levels and egg production. A concentration 
of 200 ppm was required to produce similar effects in chickens (Scheuhammer 1987). 

The symptoms of lead poisoning in birds include green, watery feces, muscular paralysis, 
and lethargy (Pain 1989). Dietary lead is usually not manifested in the feathers. High 
levels of lead in the feathers is usually due to dermal contact with lead. 

18.6.6.4 Mercmy 

General Toxicity 

Derivation of water quality criteria for mercury is complicated by the fact that mercury 
can exist in the natural environment in several different states. In addition, mercury can 

be converted to an organic and highly toxic methylmercury form under reducing 
conditions. Bacteria common to most natural waters are capable of converting many 

mercury compounds to methylmercury. 

The A WQC for mercury show an acute value of 2.4 ~g/L and a chronic value of 
0.012 ~g/L. The maximum detected concentration of mercury in the sewage lagoons was 
1.1 JJ.g/L, less than the acute value, but greater than the chronic value. Acute toxicity 
values are available for three classes of mercury compounds: mercury (II), 

methylmercury, and other mercury compounds. 

Available data indicate that methylmercury is the most chronically toxic of the tested 
mercury compounds. The methyl group gives it a greater affinity for organic material; 
therefore, it is easily accumulated into biological tissues. Methylmercury is the form of 
mercury present in most fish tissue and is the most readily accumulated and retained 
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form of mercury in other aquatic biota. Bacteria common to most natural waters have 
been shown to be capable of converting many mercury compounds to methylmercury; 
therefore, virtually any mercury compound entering the water may become a 
bioaccumulation hazard if conditions are favorable for biomethylation (EPA 1979). 

Freshwater plants show a wide range of sensitivities to mercury. Some freshwater plants 
can tolerate concentrations of approximately 1,000 IJ.g/L of mercury (II), while others 
have shown toxic effects at concentrations less than 5 IJ.g/L. Although many plants are 
relatively insensitive to mercury (IT) and sensitive to methylmercury, they appear to be 
less sensitive to methylmercury than freshwater animals. Meeting the standards for 
animals would protect most freshwater plants. 

Mercury is strongly bioaccumulated. It is acquired by organisms through direct contact 
in air and/ or water and through the food chain. Upon entering an aqueous system, 
virtually any mercurial compound can be microbically converted to methylmercury. 
Mercury is strongly adsorbed to organic and inorganic particulates resulting in strong 
partitioning of mercury into suspended and bed sediments. Bioconcentration factors for 
mercury (II) range up to 4,994 for the flathead minnow. 

Adverse effects of mercury include reduced growth and reproductive impairment in 
animals, and reduced photosynthesis in plants. 

Toxici1y to Birds 

Several studies have shown effects of mercury on ducks. At estimated dietary mercury 
concentrations of 0.1 ppm in food, reduced hatching success and reduced juvenile 
survival have been reported in ducks. Other studies have shown that chronic exposure 
of ducks to inorganic mercury yields significant reproductive problems such as delayed 
testicular development, reduced number of mating attempts, reduced hatching success, 
and early mortality in hatchlings (Scheuhammer 1987). Female mallards, fed 0.5 ppb 
of mercury for three generations, laid more eggs outside nest boxes, had lower clutches, 
and raised fewer young (Gochfeld and Burger 1987). 
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Breeding mallards were dosed with 3 ppm of dietary methylmercury for 21 days. During 
this time, their general health seemed unaffected; however, significant reproductive 
effects occurred. These effects included reduced egg output, reduced hatching success, 
and increased early mortality in hatchlings (Scheuhammer 1987). 

18.6.6.5 Silver 

General Toxicity 

The A WQC for silver is 4.1 JJg/L for acute exposure and 0.12 JJg/L for chronic exposure, 
based on a hardness of 100 mg/L. The maximum concentration of silver detected in the 
lagoon waters at Cannon AFB was 40 JJg/L and the average concentration was 15 JJg/L, 
with an upper 95% confidence level of 51 JJg/L. All three concentrations exceeded both 
the acute and chronic standards. The water standard for humans is 50 JJg/L. 

Silver is usually found in low concentrations in aquatic environments. Silver can exist 
in many forms, ranging from monovalent silver ions, which can exist in solution, to 
adsorbed silver on sediment. However, most silver compounds have a low solubility in 
water. Sorption of silver appears to be dependent on pH and salinity. High organic 
content appears to increase the sorbtion of silver. 

Silver, in minute amounts, is very toxic to fish. The primary toxic mechanism in fish is 
probably interference with gas exchange by the gills (Gough et al. 1979). The majority 
of information on the toxicity of silver in the aquatic environment has been derived from 
studies with freshwater fish and with four species of freshwater invertebrates. The 
toxicity of silver has been found to decrease with an increase in water hardness. Acute 
toxicity of silver is also related to chloride ion concentration. Silver toxicity appears to 
decrease with increasing chloride content, but there is insufficient data from which to 
establish a criteria relating the two. 

A study with Daphnia Magna determined that the presence of food reduced the toxicity 
of silver. 

22792A/89MC114W /R9.18A 10-09-92/RPf /22 18-105 



,'jll 

... 

--
--
----·-

---
, ... 
-
...... 

--

Woodward-Clyde 
Consultants 

Bioconcentration data for silver have been established by examining three insect species 

which were exposed to silver nitrate. The bioconcentration factors ranged from 15 to 

240. A bioconcentration factor of less than 1 was established for bluegills. Activated 

sludge organisms accumulate silver with a factor of 103 to 104
• The bioaccumulation of 

silver is dependent upon what it is complexed to. Silver bioaccumulation from biogenic 

carbonates and synthetic calcites was found to be greater than silver uptake from iron 

oxides or detrital organic compounds (Terhaar et al. 1977). 

Toxicity to Birds 

No information was identified discussing the toxicity of silver to birds. Therefore, data 

from rat studies were used for assessing the risk of silver to ducks. Neither rats nor 
birds possess gills, which are the primary mechanism for silver toxicity in fish. 

18.6.6.6 Zinc 

General Toxicity 

EPA A WQC for zinc are 110 JJ.g/1 for chronic exposure and 120 JJ.g/1 for an acute 

exposure, both are based on a hardness of 100 mg/1. The highest concentration of zinc 

detected in the sewage lagoons was 120 JJ.g/L and the average concentration was 55 JJ.g/1, 

with an upper 95% confidence level of 151JJ.g/L. These concentrations are greater than, 

but very similar to, both the acute and chronic standards. 

Zinc can occur in both suspended and dissolved forms. The pH of the water affects 

adsorption: if the pH exceeds 7, zinc is removed from solution (adsorbed); if the pH is 

less than 6, zinc is almost completely dissolved. Zinc is also desorbed as salinity 

increases. Generally, most of the zinc in aquatic environments is partitioned into the 

sediments. Increasing hardness decreases the acute toxicity of zinc, as the calcium or 

magnesium outcompetes the zinc binding. However, on the chronic scale, hardness does 

not appear to impact the toxicity of zinc (determined in a saltwater species of fish). 

Studies with Daphnia magna and with Daphnia pulex showed that toxicity increased with 

an increase in temperature. 
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Most aquatic plants appear to be insensitive to zinc. However, zinc concentrations 

ranging from 30 to 21,600 JJ.g/1 have been shown to reduce the growth of some plant 

species, with algae being more sensitive than macrophytes. Bioconcentration factors for 

freshwater fish range from 51 to 432, and for freshwater invertebrates from 107 to 1130, 

according to A WQC. Chapman et al. (1968) determined bioconcentration factors of 

1000 for freshwater fish, 4000 for freshwater plants, and 40,000 for freshwater 

invertebrates. Zinc is generally incorporated into organs and bones of fish. Data on 

bioconcentration suggests that concentrations of zinc that do not harm freshwater 

species, will not harm the consumers of aquatic organisms. 

There is some data to show a behavioral avoidance of zinc-contaminated waters. This 

data has not been substantiated. However, it indicates that if there is a choice to avoid 

zinc-contaminated areas, and if such avoidance does not significantly alter normal 

territorial or migratory urges, fish may attempt to avoid zinc-contaminated areas. 

Toxicity to Birds 

Gasaway and Buss (1972) examined the effects of adding zinc to the diets of mallard 

ducks. Four different concentrations of zinc were incorporated into the ducks' food for 

60 days. The lowest concentration of zinc was 3000 ppm. A control group received 

similar food, with no added zinc. It was noted that the ducks' food consumption 

decreased in relation to the amount of zinc that had been added to the food. As a 

result, the weight of the ducks decreased with increasing doses of zinc. The control 

ducks gained weight initially, then fluctuated. The zinc-fed ducks experienced a notable 

paralysis in their legs, some very soon after being fed the zinc. The paralysis reached 

the point of immobilizing the ducks. Diarrhea also appeared correlated with the dietary 

zinc. 

After 45 days, only 12 ducks being fed the zinc-supplemented diet were living (out of 24 

zinc-fed ducks which began the study). After 60 days, only 2 ducks (being fed the lowest 

dose of zinc) remained. After 34 days, the ducks' blood was studied, revealing a 

reduction in the amount of hemoglobin. However, the two ducks that survived for 60 

days did not show a reduction in the amount of hemoglobin. Additional data correlated 

the amount of hemoglobin to the number of red blood cells. Several organs in the zinc-
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fed ducks were noted to be reduced. A significant increase was noted m the 
concentration of zinc in all zinc-fed duck tissues examined. 

18.6. 7 Risk Characterization 

Section 18.6.6 described the additional assumptions and information used for calculating 
the risk due to chemicals in the surface waters at Cannon. As there is no formal method 
for assessing environmental risk, the risk characterization followed a similar procedure 
as that outlined in Risk Assessment Guidance for Superfund, Volume I, Human Health 
(EPA 1989b ). Three routes of exposure are typically considered in human health risk 
assessments: inhalation, dermal adsorption, and ingestion. The EPA document describes 
the calculation of Hazard Quotients (HQs) to estimate the potential for risk. The HQs 
for these routes for all chemicals are summed to achieve a total HI. 

The individual and combined HQs give an indication of the overall risk the ducks are 
experiencing at Cannon, as a result of the chemicals present at the site. The HQ is a 
ratio of the estimated dose they are obtaining to a dose they can tolerate with no 
adverse effects (the screening intake value or NOAEL). If this ratio is less than 1, it 
indicates that the ducks can tolerate more than is being taken in and are not likely to 
be experiencing a significant health risk. If the HI is greater than 1, the ducks are 
potentially being exposed to higher amounts than they can tolerate without adverse 
effects. There would be the potential for a risk, due to that chemical. The following 
subsections discuss the calculations and potential risks of each chemical. 

It should be noted that the metals of concern do interact. These interactions can either 
increase or reduce the overall risk. These interactions and their impact on overall risk, 
were not evaluated. 

18.6.7.1 Inhalation 

Most of the chemicals of concern at Cannon AFB are metals which are generally non­
volatile and, therefore, would produce a minimal inhalation exposure. The exception is 
mercury which, in metallic form, is volatile at room temperature. Mercury was detected 
in one of two water samples from the wastewater treatment area. Since this mercury 
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was in a dilute solution, it is not likely to produce an inhalation risk from volatilization. 

Soil sampling revealed no visible patches of metallic mercury. The analytical results for 

mercury were < 0.5 mg/kg soil, suggesting that mercury is not a soil contaminant at the 

site. If metallic mercury was present in the soil at Cannon, then there would be an 

increased potential for an inhalation risk. 

At acidic pH, cyanide can be present in a volatile form, as cyanide gas, which would 

present an inhalation risk. Given the conditions in the lagoons, it is very unlikely that 

cyanide gas is present. Therefore, it is not likely that there would be an inhalation risk 

from cyanide. 

The other potential for inhalation risk would be inhalation of water spray. As the ducks 

land or dive, water could be sprayed and inhaled. Similarly, the wind could create a mist 

of water that could be inhaled. Given the relatively low concentrations present in the 

water and the low exposure time for such "spraying" events, this route of exposure is also 

unlikely to be significant. 

18.6. 7.2 Dermal Absorption 

Ducks spend only a portion of their lives in the water. While they are in the water, only 

approximately half of their body is actually in contact with the water. Their feathers 

prevent direct contact of the water to the skin, so the only portions of their skin that are 

actually in contact with the water are their feet and legs. The skin of the feet and legs 

of the duck is similar to human skin. Both have protective layers which function to 

impede the absorption of foreign materials. 

When in ionic or elemental forms, metals are generally not readily absorbed into the 

skin. Absorption generally occurs only when a metal is in an organic form. As the 

concentrations of metals are relatively low, and the portions in organic form are even 

lower, the potential for dermal absorption is very low. 

Cyanide does have a potential for dermal absorption. Data from human studies indicate 

that this absorption is slow. Cyanide is also detoxified by mammals and possibly birds, 

and is therefore of little concern in small doses. As the ducks spend a limited amount 
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of time in the contaminated waters, it is not likely that a significant amount of cyanide 
would be absorbed. 

Intake of both the metals and cyanide from the waters at Cannon is much more 
significant by ingestion, rather than by dermal contact. Therefore, risks due to dermal 
adsorption were not considered in this evaluation. 

18.6. 7.3 Ina:estion 

There are two routes of ingestion of chemicals by ducks at Cannon. Ducks can ingest 
chemicals in the water when drinking. They can also ingest water and sediments as they 
feed along lake bottoms. The ducks at Cannon are generally dabbling ducks that sift 
through lake sediments in search of food. Any contamination that is adsorbed to the 
sediment can be ingested while feeding. Calculations of potential health risks due to 
both routes of ingestion are presented in Table 18-36. These two routes of exposure can 
occur simultaneously and can produce an additive risk. Therefore the calculated HQs 
for the two routes are summed to create a total HQ for each metal. 

The chemical properties of most metals suggest that they would be primarily adsorbed 
to the sediment at the bottom of the sewage treatment waters, rather than dissolved in 
solution. Therefore, the primary route of metal intake should be from ingesting 

sediment materials, rather than from drinking the water. 

A value of 50% of total food intake was used to estimate sediment intake in the mallard. 
This value is very uncertain. An additional value of 10% was factored onto the sediment 

intake value to account for matrix effects (i.e., the low bioavailability and low absorption 
of chemicals from sediment particles). In experimental studies, the dose given is usually 
provided in a matrix form that maximizes availability. The 10% value was considered 
conservative because the bioavailability for most of the metals in sediments is thought 
to be more on the order of 2% to 5%. 
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Mallards have been shown to tolerate a daily dosage of 29 mg/kg-BW of copper (NAS 

1977). Therefore, this concentration was used as the SIV for calculating the risk due to 

copper. Based on this SIV and the calculated dose of 2.89E-03 mg/kg-BW, the HQ for 

water was 1.0 E-04 and the HQ for sediment was 3.3E-02. The combined HQ was 

3.0E-02, which suggests that copper in the lagoons does not pose a significant risk to the 

ducks. 

Copper is particularly toxic to aquatic life. Copper levels below 1 ppm in water can be 

toxic to fish (NRC 1980). The mean, maximum, and upper confidence level 

concentrations measured in the lagoon water exceed the chronic and acute A WQC. 

Should these same concentrations occur in a water body, it is likely that aquatic life 

(algae and invertebrates) would be impacted. 

Cyanide 

No literature specific to birds was identified that addressed the toxic effects of cyanide. 

The only value that was identified was the LD50 for the mouse, which is 

3 mg/kg-BW /day (USDHHS 1987). To obtain an approximate NOAEL from an LD501 

the LD50 value was divided by 1000, yielding a screening value of 0.003 mg/kg/ day. This 

value was used as the SIV to calculate the cyanide risk for the ducks. The concentration 

of cyanide used was 0.011 mg/L in water. Cyanide was not detected in the sediment; 

therefore, the calculated combined HQ for cyanide is was 0.21. As this value is less than 

1, it suggests that cyanide at the site does not pose a significant risk. 

Only one concentration of cyanide was measured in the lagoon (water Sample 

CAN101-101S-3001). Cyanide at the level measured in water (11 ppb) may have some 

chronic impacts on small fish, such as fathead minnows, should they be present. 
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Several studies were conducted with lead as an additive to the diet of different species 

of birds. It was found that dietary levels of lead below 100 ppm usually caused few 

reproductive effects in birds. Quail, however, were found to be especially sensitive with 

10 ppm in the diet producing reductions in plasma calcium levels and egg production. 

A dietary concentration of 200 ppm was required to produce similar effects in chickens 

(Schellhammer 1987). 

Given this data, a dietary dose of 75 ppm was conservatively selected to represent a 

NOAEL for waterfowl. In mallards, this corresponds to a dose value of 

4.2 mg/kg-BW /day for food or water ingestion. Using these data, the calculated HQ for 

water is l.OE-04 and the HQ for sediment is 0.104. The combined HQ of 0.104 indicates 

that lead does not appear to present a significant risk to the ducks at Cannon. 

The maximum concentration for lead in water slightly exceeded the chronic A WQC. At 

such a concentration, there is the potential for adverse impacts to some aquatic life from 

chronic exposure. 

Mercucy 

The studies described in subsection 18.6.6.4 showed considerable range in the toxicity 

value for mercury. Breeding mallards were dosed with 3 ppm of dietary methylmercury 

for 21 days. Based on the three studies discussed in this subsection (Table 18-35), the 

median SIV (0.0057 mg/kg-BW /day) was selected as the most appropriate value by 

which to calculate the HQ. Actual mercury concentrations in the water at Cannon are 

uncertain and were based on the results from two water samples, only one of which 

yielded a detectable concentration of total mercury. 

The calculated HQ for mercury ingestion by drinking the water was 0.01 and the HQ for 

ingesting sediments was 3.97. The overall water and sediment ingestion HQ was 3.98. 

Ducks exposed to these concentrations of mercury could potentially be at risk if mercury 

were largely in the form of methylmercury. This, however, is not likely to be the case 

as methylmercury is not the common form found in the environment. Calculation of this 
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HQ does not take into account, however, biomagnification of mercury through food 
chains which can be significant if the ducks are consuming aquatic organisms such as 
algae and invertebrates. Bioconcentration factors for mercury range from Hf for 
freshwater plants and fish to lOS for freshwater invertebrates (EPA 1979). While data 
used in this evaluation are not sufficient to draw strong conclusions, mercury may 
warrant further consideration as a potential hazard, principally in the lagoon sediments. 

The maximum concentration for mercury in the lagoon waters exceeded the chronic 
A WQC. Due to the high bioaccumulation potential for mercury, it is possible that 
aquatic life would be impacted if chronically exposed. Higher trophic level organisms 
such as fish and invertebrates would be the most impacted. If waterfowl were to ingest 
such organisms, the potential for risk would be increased. 

Data specific to silver and ducks were not identified in the literature. Therefore, an LD10 

value for the rat of 330 mg/kg/ day was selected (USDHHS 1987). Dividing this value 
by 100 yielded a SIV of 3.3 mg/kg/day. The calculated HQ for water ingestion was 
7.0E-04 and the calculated HQ for sediment ingestion was 8.2E-02. Based on the 
combined HQ of 8.0E-02, silver is not likely to pose a risk to ducks at Cannon. 

All three silver concentrations exceeded the acute and chronic A WQC. Small fish or 
minnow and other aquatic life, if present, would likely be impacted given these 
concentrations. 

Gasaway and Buss (1972) administered zinc in the food supply to mallards. The 
concentrations administered were 3,000; 6,000; 9,000; and 12,000 ppm dietary levels. All 
ducks significantly reduced their food intake and displayed evidence of toxicosis. In the 
three higher-dose groups, all ducks died. In the group given 3,000 ppm, two ducks were 
still living by the end of the study (six ducks began the study in each group). This 
concentration corresponds to a lethal dose low (LD10). 
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Little information is available on concentrations of zinc that would correspond to 
NOAELs or LOAELs. Therefore, the SIV was estimated using results from the above 
study. A dietary level of 3,000 ppm corresponds to a mallard dose of 
168 mg/kg-BW /day. This value was divided by 100 to establish a SIV of 
1.68 mg/kg-BW /day. This value seems intuitively low since zinc is an essential mineral 
and is relatively non-toxic. However, due to a lack of more precise data, this is the value 
that was used in the risk calculations. 

Using a SIV of 1.68 yielded an HQ of 0.004 for water ingestion and HQ of 1.12 for 
sediment ingestion. The combined HQ of 1.12 suggests that there may be a slight 
potential for risk to ducks from zinc, due largely to the ingestion of sediments. As the 
SIV was based on a 60-day study, ducks would have to consume sediments daily for 
60 days for similar effects to potentially occur. 

For zinc, the highest detection and the upper 95% confidence limit values are very near 
to the A WQC. The A WQC of 110 and 120 f.J.g/1 for chronic and acute exposures to zinc, 
respectively, were based on data from organisms that live in the water and derive their 
entire diet from the contaminated water. These organisms would likely be more 
sensitive to changes in their environment (such as contamination) than species that use 
the water only part of the time. Given this information, it seems unlikely that zinc would 

actually pose a significant health risk to the ducks, but may pose a risk to aquatic­
dwelling organisms . 

Concentrations of zinc were close to, and in some cases exceeded, the acute and chronic 
A WQC. It is not known at these concentrations of zinc whether aquatic plant and 

animal communities are likely to be impacted. There is some evidence to indicate that 
at these concentrations, aquatic plant growth may be reduced. 

18.6.7.5 Ora:anic Chemicals in Laa:oon Sediments 

A number of organochlorine pesticides were detected in the lagoon sediments. These 
chemicals are typically associated with adverse impacts on waterfowl in the form of 

eggshell thinning. The quantity of sediments that ducks may actually ingest from the 
lagoons is unknown. Information on all the detected pesticides is also not readily 
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accessible in the scientific literature. Toxicity information on a number of these 
pesticides indicated that chronic exposure to the sediments may result in adverse 
impacts, particularly if all the chemicals listed in Table 18-33 are present. 

Available information (ESE 1989) for several of the pesticides affecting mallards (or 
other birds as indicated) included the following toxicity information: 

LD50 acute (oral) = 2,240 mg/kg-BW 
LD10 = 50 mg/kg-BW 
LD10 = 30 ppm dietary {1.7 mgjkg-BW) 

Chlordane 

LD50 acute = 150 ppm dietary (starlings) 

He_ptachlor 

LC50 acute (oral} = 92-480 ppm dietary (4.8-25.08 mg/kg-BW) 
LC50 chronic (oral) = 50 ppm dietary (2.6 mg/kg-BW) 

Endrin 

Lo acute (oral) = 1.19 mg/kg-BW 

Dieldrin 

Lo acute (oral) = 6.9 mg/kg-BW (grouse) 

As shown on Table 18-32, maximum concentrations in sediments for the listed chemicals 
ranged from 0.017 mg/kg {aldrin and heptachlor) to 1.7 mg/kg for toxaphene. At these 
concentrations, the corresponding dose values for mallards would be approximately 
4.74E-05 to 4.74E-03 mg/kg-BW (i.e., sed. intake x sed. cone. x matrix effect/BW). 
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Acute toxic dose concentrations, as listed above for mallards, range from 1.19 mg/kg-BW 
( endrin) to 2,240 mg/kg-BW (DDT). If safety factors are applied to these values to 
convert the lethal doses to "no effect" levels, the range becomes 1.1E-03 mg/kg-BW to 
2.2 mg/kg-BW. This comparison indicates that dose ingestion values are, on the whole, 
likely to be less, but may be within the range of toxic values for these pesticides. 
Chronic exposure to these sediment values may present a hazard, as may the ingestion 
of other aquatic organisms, due to the large bioaccumulation values associated with most 
of these pesticides. 

Bioconcentration factors for dieldrin, in various aquatic organisms, range from Hf to 10", 
indicating a moderate to significant potential for bioaccumulation (EPA 1979). Various 
studies have found that bioconcentration factors for DDT range up to 106 in aquatic 
systems (EPA 1979). Bioconcentration factors for endrin have been shown to range 
from 1()3 to 10" in aquatic systems (EPA 1979). Heptachlor also shows strong tendencies 
for bioaccumulation, with bioconcentration factors on the order of 10" for several 
organisms (EPA 1979). Sorption of toxaphene on biota is rapid, and significant uptake 
can occur with bioconcentration factors ranging up to 10" (EPA 1979). The potential for 
bioaccumulation of the PCBs is the greatest, as bioaccumulation factors are usually on 
the order of 10" to 106

• PCBs can be passed along the food chain; however, 
biomagnification is apparently not the controlling factor in attaining the levels found in 
aquatic organisms. Scura and Theilacker (1977) found that the partition coefficient for 
each organism in an aquatic food <;hain determines the ultimate levels and not the food 
chain itself. 

In general, aquatic invertebrate and fish species are highly sensitive to the 
organochlorine pesticides. When partitioned to water, most pesticide concentrations in 
sediments exceeded chronic A WQC. This would indicate that there is a potential for 
adverse impacts to occur to benthic-dwelling aquatic biota. Ducks may also be at risk 
from ingesting sediments as well as aquatic organisms. Ducks that reside year-round at 
Cannon and frequent the lagoons would be at the greatest risk for adverse impacts. 
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Criteria are not available to readily evaluate the potential toxicity of metals in soils to 
biota. Plants, in particular, are generally able to tolerate relatively high levels of many 
metals in soil. Concentrations above 0.1% for most heavy metals in soil are generally 
considered likely to have some phytotoxic impacts on the plant communities present 
(Gough et al. 1979). Plant bioaccumulation factors for most metals tend to be low 
( < 100), so biomagnification through plants to upper trophic levels is generally not 
considered a major concern. Metals in the rhizosphere are often complexed by root 
exudate and soil humus. Some metals at elevated levels may be more likely to present 
a risk to detritivores (decomposers) and lower trophic-level organisms (i.e., soil 
invertebrates). Data on toxicity of metals to soil organisms are not readily available, 
however. 

For this evaluation, small mammals were considered to be the terrestrial receptor of 
concern. Given that bioabsorption and bioaccumulation of metals by plants is low, 
ingestion of plants was not considered an important intake route. The incidental 
ingestion of soil by small mammals was considered to the primary route of exposure to 
soil chemicals. Metals of potential concern in soil are zinc, cadmium, copper, chromium, 
cobalt, and lead. Maximum concentrations (mg/kg) detected for these metals are as 
follows: 

zinc = 2,840 mg/kg (SWMU Nos. 86-90) 
cadmium = 14.2 mg/kg (SWMU No. 78) 
copper = 449 mg/kg (SWMU No. 78) 
chromium= 115 mg/kg (SWMU No. 95) 
cobalt = 16 mg/kg (SWMU Nos. 86-90) 
lead = 411 mg/kg (SWMU No. 78) 

Using a mouse weight of 0.025 kg (USDHHS 1987), a food intake of 0.003 kg 
(USDHHS 1987), and an estimated incidental soil ingestion value of 6.0E-05 kg (i.e., 2% 
of food intake) (Garten 1980), the following dose values can be calculated for chemical 
intake through incidental soil ingestion (i.e., soil intake x soil conc./BW): 
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zinc = 6.8 mg/kg-BW 

cadmium = 0.03 mg/kg-BW 

copper = 1.07 mg/kg-BW 

chromium = 0.28 mg/kg-BW 

cobalt = 0.04 mg/kg-BW 
lead = 0.99 mg/kg-BW 
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NRC (1980) provides the following maximum dietary tolerance levels for domestic 
species. By converting the dietary levels to dose values for a mouse, using the above 
parameter values for weight and food intake, the SWMU dose values can be compared 
to the screening or "safe" dose values as follows (i.e. food intake x food conc./BW): 

zinc = 300 - 1000 ppm (36 - 120 mg/kg-BW) 
cadmium = 0.5 ppm (0.06 mg/kg-BW) 

copper = 300 ppm (rabbits) (36 mg/kg-BW) 

chromium = 1000 ppm (as chloride) (120 mg/kg-BW) 
cobalt = 10 ppm (1.2 mg/kg-BW) 

lead = 30 ppm (3.6 mg/kg-BW) 

Based on this screening comparison, it would appear that the only metal that may be 

close to presenting some risk to small mammals through incidental soil ingestion is 

cadmium (i.e., exposure dose of 0.03 versus a safe dose of 0.06). To exceed the safe 
dose, based on incidental ingestion of soil by the mouse, soil concentrations would have 

to exceed 25 ppm. Absorption of cadmium in rats has been shown to be 0.3 to 2.5 
percent of a single oral dose (NRC 1980). This preceding screening evaluation did not 

take into account the matrix effects of soil, which can lessen the bioavailability and 

absorption of the metals. As most soil values are below the 25 ppm concentration, 

cadmium in soils is not considered to present a risk to small mammals. 

The preceding analysis does not take into the account the multitude of factors which can 

affect the toxicity and potential interactions of metals in soils. This analysis was solely 
intended to provide a simple screening of the potential toxicity of soil concentrations to 

biota of concern at Cannon. Based on this screening analysis, it would appear that metal 

concentrations in soils at Cannon are not likely to pose a risk to terrestrial biota. The 
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elevated concentration of zinc (2840 ppm) at SWMU Nos. 86-90 could potentially have 
some phytotoxic effect on the immediate plant community; however, SWMU Nos. 86-90 
is an essentially unvegetated, disturbed, industrial area, where such concentrations and 
potential impacts are not of concern. Concentrations of zinc at the other SWMUs were 
well below 1000 ppm and, therefore, of no concern. 

18.6.8 Conclusions 

The calculated HQs give an indication of the potential risk to ducks and other biota due 
to chemical exposure at the site. This conclusion is based on limited data and is 
intended for screening purposes only. HQs or a total Hazard Index greater than 1 
indicate a need for further information, such as additional information on potential 
exposure, toxic reference doses, or additional sampling. As these calculations do not 
provide definitive indications of risk, they are not intended for use as remediation 
criteria. 

The focus of this ecological risk assessment was on the exposure of dabbler ducks to 
chemicals in the lagoon (SWMU Nos. 101, 102) i~ water and sediments. Dabbler ducks 
are present in the area for several months every winter; some individuals may stay the 
entire year. The ducks principally feed at nearby grain fields and often rest (and feed) 
at the Playa Lake, which receives water regularly from the lagoons. Both water and 
sediments from the lagoons were found to contain chemical concentrations which could 
pose some risk to waterfowl and aquatic organisms, based on a comparison to EPA 
A WQC. Calculation of HQs for ducks, from ingestion of the water, indicated that 
chemical levels in the water are not likely to pose any risk to the ducks. Calculation of 
the HQ, however, does not take into account the bioaccumulation potential of chemicals. 
In the case of mercury, although the HQ was below 1, the bioaccumulation potential for 
mercury is significant, and ducks could be at risk from ingesting aquatic organisms if 
present in the lagoons. Copper, silver, and zinc were found in the lagoon water at levels 
which exceeded acute A WQC, and cyanide, lead, and mercury values in lagoon water 
exceeded chronic A WQC levels. Based on these exceedances, aquatic life forms in the 
lagoons may be adversely impacted. 
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The HQs for mercury and zinc from incidental ingestion of sediments was slightly greater 
than 1. This indicates that there may be the potential for adverse impacts to occur to 
ducks if they ingested lagoon sediments. The dose value on which the mercury HQ was 
calculated was based on toxicity experiments using methylmercury, which is significantly 
more toxic than the inorganic form. The chemical form of mercury found in lagoon 
sediments is not known; however, assuming that all the mercury measured was 
methylmercury, makes the evaluation conservative. The HQ evaluation for zinc is also 
likely to be conservative because the SIV was based on a single laboratory study where 
mallards were fed high levels of zinc daily, for 60 days. 

Sediments from the lagoons were found to contain a number of pesticides at 
concentrations which, if ingested, could pose potential risk to the ducks. Compounds 
such as dieldrin, heptachlor, endrin, and DDT are especially persistent and stable in 
anaerobic sewage sludge (EPA 1979). Each of these chemicals has the potential to 
bioaccumulate to significant levels in aquatic organisms as well as biomagnify in higher 
trophic level organisms. The quantity of sediments and aquatic organisms that ducks 
ingest at the lagoons is unknown. Given the potential toxicity of organochlorine 
pesticides and their tendency to bioaccumulate and biomagnify, it is possible that ducks 
that frequent the lagoons may be at risk. 

Concentrations of chemicals in soils at Cannon were also evaluated in terms of potential 
risk to biota. The receptor species of most concern are the kites and raptors and small 
ground-dwelling mammals. Six metals (copper, chromium, cadmium, zinc, cobalt, and 
lead) were detected in soils at levels which were considered to be above background. 
Benzo(a)pyrene, because of its relatively low concentration near background, was not 
considered to be a chemical of concern. None of the six metals are known to 
bioaccumulate through the food chains to levels where they would pose a risk to the 
kites or raptors. Risk from the metals to biota was therefore considered to be greater 
through the direct exposure of small mammals and other ground-dwelling organisms. 

Dose values were calculated for a mouse, based on the incidental ingestion of these 
metals from soil. These calculated dose values were compared to tolerance values for 
domestic animals (NRC 1980). As tolerance values for domestic animals were 
established on toxicity studies which included a range of organisms, including rodents, 
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these values were considered adequate for screening purposes. None of the calculated 
incidental soil ingestion dose values exceeded the calculated tolerance dose levels. 
Cadmium was the closest, with a soil ingestion value of 0.3 mg/kg-BW and a tolerance 
value of 0.6 mg/kg-BW. As the value used to calculate the soil ingestion dose was a 
maximum value (14.2 ppm), and most soil concentrations were well below this value, the 
potential for risk was considered negligible. Also, the effects of the soil matrix, which 
lessen the bioavailability and absorption potential of the metals, reduce the potential for 
risk even further. 

18.6.9 Uncertainties and Limitations 

It is necessary to make assumptions for any risk assessment. Identification of 
assumptions and subsequent uncertainties and their impact on estimated risks helps to 
place the risk estimates in perspective. A range of possible assumptions exist which can 
be used to represent any given uncertainty. Realistic assumptions are generally those 
about which a significant amount of information is known, or assumptions which have 
a low level of uncertainty. 

In the absence of adequate information, the approach used in this ecological risk 
assessment was to make conservative assumptions whenever possible, to ensure that risks 
are not underestimated. Assumptions were made in the compilation of environmental 
media data, in the exposure evaluation and development of toxicity screening values, and 
in the risk characterization. When many conservative assumptions are used to develop 
an overall assessment of risk, the sum of the effect may result in an overly conservative 
appraisal of risk. The actual incremental risks are likely to be lower and may actually 
be zero. The major assumptions are those which tend to overestimate or underestimate 
risks. These assumptions are presented below with some discussion of their uncertainty, 
conservativeness, or impact on risk. 

18.6.9.1 Factors Which May Overstate Risk 

A number of very conservative assumptions were made in this evaluation. The Hazard 
Quotient/Hazard Index method involves input parameters, each of which is known 
imprecisely. The combined effects from the uncertainty in each of the parameters and 
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assumptions used may overstate the risk to the environment. Specific factors that may 
overstate risk include: assumed environmental concentrations; screening intake values; 
and water, food, and sediment/soil intake parameters. 

Environmental Concentrations 

The HQ calculations were based on a very limited number of samples, in many cases 
ranging from nondetects to criteria exceedances for the same chemical, media, and 
location (e.g., pesticides in lagoon sediments). Considerable uncertainty is therefore 
associated with values used in the analyses. Also, maximum and upper confidence limit 
values were generally used rather than mean values to provide a conservative assessment 
of risk in this screening evaluation. For pesticides and metals, maximum concentrations 
were used and were higher than the (often only one) value that was detected. Water 
and sediment concentrations were collected only from the lagoons and not from Playa 
Lake, which is not a SWMU in this RI. Actual risks to the ducks from chemicals in the 
lagoons may be negligible as most of the ducks are only at Cannon for a few months, 
which would reduce overall risk to the duck populations. Reference concentrations for 
metals and pesticides in sediments were not available. Pesticide and mercury levels in 
sediments from other lakes in the area may be as high or higher than those found in the 
lagoons. 

Sediment/Water Equilibrium Partitioning Approach 

The sediment/water equilibrium partitioning approach was used to evaluate the potential 
toxicity of lagoon sediments as no standardized sediment quality criteria are available. 
Use of this approach to evaluate sediment toxicity entails a number of assumptions that 
can lead to either an overestimation or underestimation of risk. The equilibrium­
partitioning approach incorporates the EPA A WQC together with a correction factor for 
the effects of organic carbon. Distribution coefficients for individual nonpolar organic 
chemicals are used to establish chemical concentrations in sediments that, at equilibrium, 
will yield concentrations in the interstitial water that are equivalent to the water quality 
criteria. 
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It was necessary to evaluate sediment quality in addition to surface water quality at the 

lagoons because: 1) various toxic chemicals found in only trace amounts or not detected 

in the water column can accumulate in sediments to elevated levels, and 2) benthic and 

benthic-feeding organisms (e.g., dabbler ducks) can be exposed to sediments. None of 

the pesticides that were detected in the lagoon sediments were detected in surface water 
samples. However, when partitioning coefficients were applied to convert the sediment 

concentrations to water concentrations, chronic A WQC were generally exceeded. 

The sediment/water equilibrium partitioning approach is based on several assumptions 

(Chapman 1989): 1) that partitioning between sediments and interstitial waters can be 

explained largely on the basis of organic carbon content of the sediments; 2) that water 

criteria bioassay tests used to establish A WQC provide useful information relevant to 
sediments; 3) that equilibrium partitioning is the only significant pathway from sediments 

to biota, 4) that sediment ingestion by organisms is not a route of contaminant exposure; 

5) that equilibrium steady state conditions exist in aquatic systems, particularly between 

the solid and aqueous phases, and can be estimated from sorption constants in the 
interstitial water; and 6) that available partition coefficients, which are based on sorption 

experiments with relatively low sediment/water ratios, are applicable to the site's 

sedimentary environment in which very high sediment/water ratios may occur. 

Application of chronic EPA A WQC to Cannon surface water values (as partitioned from 

sediments) and the use of detection limits that meet chronic criteria levels may not be 

appropriate depending on the basis for the establishment of the A WQC. EPA A WQC 

chronic values are frequently below the detection levels used for surface water, 

particularly for those chemicals with large bioconcentration factors such as the 

organochlorine pesticides. The detection level at Cannon for PCBs (Arachlor) in water, 

for example, is 1 p.g/L and the chronic AWQC is 0.014 p.g/L. The chronic criteria for 

PCBs (0.014 p.g/L), however, is based on the lowest maximum permissible tissue 

concentration for mink (0.64 mg/kg) divided by the geometric mean ( 45,000) of whole­

body bioconcentration values for salmonoids. Because neither mink nor salmonoids are 

found at Cannon, the chronic A WQC for PCBs is not applicable and use of a lower 

detection level may not be appropriate. 
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The principal use of the sediment-partitioning approach is as a screening tool for 
potential ecological risk rather than a determination of actual ecological risk. Local 
conditions may allow site-specific water quality criteria to be higher than national 
criteria. Use of higher criteria would require a more thorough characterization of site­
specific ecological conditions and an assessment of site-specific toxicity information. 

Toxicity Screening Values 

The screening intake values (SIVs) used for calculating Hazard Quotients (HQs) are a 
source of considerable uncertainty. No satisfactory system for deriving extrapolation or 
safety factors for chemicals in ducks or rodents is available from toxicity literature. The 
approach used in this ecological assessment to derive screening dose values was based 
on the method used by EPA in deriving human reference doses (RIDs). Toxicity dose 
values for wildlife, derived from the literature, were divided by a value representing what 
is considered to be a conservative safety factor in order to obtain the screening intake 
values. Only a limited number of toxicity dose values could be compiled in the available 
time frame. The resulting screening values are considered to represent conservative 
estimates of the daily dose in mg/kg-BW /day to individual receptors. At these levels, 
deleterious effects to that population are unlikely. This approach differs slightly from 
that used to derive a human RID, where the RID is routinely derived to protect the most 
sensitive subgroups of a population. If there were endangered or threatened species at 
Cannon, where loss of an individual could significantly impact the population of that 
species, additional uncertainty factors would have been applied in the derivation of the 
screening intake values . 

Many of the toxicity studies used did not actually reveal a NOAEL, but rather revealed 
LOAELs, LD10's or Lu's. From these values, safety factors of 10, 100, or 1000, 
respectively were used to approximate NOAEL values. These safety factors incorporate 
significant uncertainty, tending to overestimate the potential for risk. Also, the values 
that were obtained from the literature tended to be based on laboratory-raised ducks. 
Laboratory-raised ducks are generally more sensitive to environmental stressors than 
wild animals. 
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Food, water, and sediment intake parameters were derived from allometric equations 
based on the work of Nagy {1987), Calder (1983), Goodman and Fisher (1962), and 
Garten (1980). Confidence intervals for these modeled parameters reflect a 
considerable degree of uncertainty in these values. Actual food habits and intake values 
for food, water, and sediment intake by ducks and mice are unknown. By assuming that 
ducks consume food and sediments at the site, a conservative evaluation of potential risk 
was made. Ducks at Cannon may feed entirely at nearby grain fields and avoid 
significant sediment exposure at the lagoons. 

A matrix effects value of 10% as applied to account for the low bioavailability of 
chemicals from sediment, soil, or food matrices. Laboratory dose studies typically supply 
the chemical in a readily absorbed carrier substance. The LD50 studies are usually 
designed to promote maximum exposure (absorption) because less of the chemical is 
complexed with dietary material. The LD10 (lethal dose low) dietary studies probably 
give a better indication of the real toxicity effects of the chemical tested. Absorption 
values for wildlife species are more likely to be in the 2% to 5% range. 

18.6.9.2 Factors Which May Understate Risk 

Factors which may understate risk include the assumptions that the receptor species 
evaluated are representative of the site, that the screening values account for all types 
of effects, and that the analysis of individual effects indicates ecosystem health. 

Receptor Species 

The scope of this evaluation was limited to consideration of ducks, raptors, and small 
mammals (mice). It is possible that receptors that were not considered in this 
assessment may potentially be at risk. Potential adverse impacts on ecosystem 
functioning were also not considered in this evaluation. 
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Toxicity screening intake values (SIVs) were derived through the application of safety 
factors. Final SIVs were not modified to account for extrapolation from the laboratory 
organisms to the wild organisms or to reflect uncertainty associated with phylogenie 
effects. For this evaluation, it was conservatively assumed that laboratory organisms are 
much more susceptible to the chemical concentrations than wildlife. 

A 10% matrix effect was applied to account for low bioavailability and bioabsorption of 
metals from soil and chemicals from sediments. Other factors, such as pH, could 
increase bioavailability and bioabsorption. 

Hazard Quotients/Hazard Indices 

The Hazard Index may underestimate risk in those cases where the metals and organic 
chemicals may have an additive and synergistic effect with one another. The potential 
for toxic effects to occur when there are combinations of a number of chemical 
concentrations detected cannot readily determined, based on information available in the 
literature. A number of chemicals considered in this evaluation have a significant 
potential to bioaccumulate at higher trophic levels (e.g., mercury and the pesticides). 
HQs generally cannot take into account the effects of bioaccumulation. The HQ for 
sediment ingestion by ducks indicated that consumption of mercury may pose a risk. 
The ingestion of mercury in sediments, in addition to the ingestion of mercury in food 
and water, would add more risk. The ingestion of mercury, in addition to the ingestion 
of a number of the organochlorine pesticides, poses significant risk to the duck. These 
aspects were not incorporated into this risk assessment. 

Population Level Effects 

Most toxicity data are based on individual or small group effects. This approach 
assumes that individual/ small group level effects are valid surrogates for ecosystem 
health and that injury to the basic components can decrease the ecosystem's stability, 
functional integrity, quality, and/or likelihood of survival. This approach to risk 
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assessment does not adequately account for other ecosystem effects such as predator­

prey relationships, community metabolism, or structural shifts. 

18.7 SUMMARY 

18.7.1 Human Health Risk Assessment 

This section summarizes the findings of a baseline human health risk assessment (BRA) 

conducted by Woodward-Clyde Consultants (WCC) for the Cannon AFB. The SWMUs 

that were evaluated as part of this RI were divided into 7 risk assessment areas (RAAs ). 

Definition of these RAAs was based on consideration of the chemical sources, 

overlapping exposure pathways, potential receptors, and the geographic proximity of the 

SWMUs. This risk assessment used conservative assumptions of exposure and toxicity 

to characterize potential health risks so that risks would not be underestimated. Thus, 

the actual risks that may occur at each RAA may be lower than presented. A summary 

of the uncertainties and limitations associated with the assumptions used in this risk 

assessment is presented in the following section. 

The BRA used validated soil and groundwater data collected as part of the RI to 

identify and select chemicals of concern ( COCs) for the quantitative characterization of 

risk. These data and predicted ambient air concentrations, based on measured soil 

concentrations and a conservative emission and dispersion box model, were used to 

estimate chemical intakes for baseline and hypothetical future use human receptors. 

Measured soil and groundwater concentrations were also compared with the RCRA 

Facility Investigation (RFI) criteria and proposed RCRA action levels, which were 

revised to reflect current EPA-published toxicity values. 

The BRA examined site-specific exposure pathways for each RAA Exposure pathways 

consist of: a source of potential chemical release, transport of chemicals within or 

between media, an exposure point corresponding to a potential human receptor, and a 

mechanism of chemical by the receptor. The potential carcinogenic risks and 

noncarcinogenic hazards were quantified for exposure pathways judged to be significant 

and complete. Since lead does not have EPA-verified toxicity values, measured and 

modeled lead levels were compared with EPA-published target cleanup levels or other 
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guidelines or standards. Results of the risk characterization were presented in 
Sections 18.5 and summarized in Tables 18-22 to 18-28. 

The receptors evaluated in the exposure assessment were: maintenance workers under 
current and future exposure scenarios, child and adult residents under a hypothetical 
future exposure scenario, and construction workers under a future use, intrusive action 
scenario. Other possible receptors (occasional trespassers or visitors, and off-site 
residents or workers) were not evaluated since the risks to these individuals are expected 
to be below those hazards and risks estimated for on-site workers and on-site future 
residents. Unless indicated in the exposure assessment for a given RAA, surface soils 
data were used to evaluate baseline and future use maintenance workers. For future 
workers, excavation was judged to be plausible at some RAAs. Surface and subsurface 
soils data combined from depths of 0 to 10 feet to evaluate exposure pathways for 
construction workers. The criterion for judging whether a RAA may be converted to 
future residential use was based on the area, geometry and other RAA-specific factors. 
An area of one-half acre or more was considered a plausible exposure unit based on 
EPA guidance (Neptune et al., 1990). It was judged that intrusive actions were plausible 
for: RAA 1 (Fire Training Areas 2, 3, and 4), RAA 3 (Northeast Storm Drainage and 
Old Entomology Rinse Area), RAA 6 (AGE Drainage Ditch), and RAA 7 (Sanitary 
Sewer Line). Future hypothetical residential use was evaluated using surface and 
subsurface soils data combined from depths of 0 to 10 feet. The use of these data 
assumed that soil mixing would occur during construction of residences. Potential risks 
to hypothetical future residents were evaluated for RAAs 1 and RAA 3 although future 
use corresponding to these SWMUs at Cannon AFB will most likely be commercial or 
industrial. 

The average and reasonable maximum exposure (RME) risks and hazards were 
estimated for complete exposure pathways at each RAA. Generally, average chemical 
concentrations in soil and the 95% upper confidence limit (UCL) of the arithmetic mean 
concentration were used in assessing average and RME intakes, respectively, along with 
other average or RME intake factors. The total noncarcinogenic hazard indexes were 
below the EPA's level of concern (1.0) in each RAA evaluated. This was true for 
individual exposure pathways and combined exposure pathways in each RAA. The total 
carcinogenic risks were also below or within the EPA's target risk range of 1E-4 to 
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1E-6. In RAA 1, the RME cancer risk for the hypothetical future child resident was 
1.1E-04. Although this level exceeds the EPA target risk range, the COCs associated 
with that risk, benzene and trichloroethylene, were detected at extremely low frequencies 
(1/37 and 1/29, respectively) and had high detection limit values in samples that were 
reported as non-detects. The results may therefore represent an overestimation of the 
calculated risks. 

With the exception of antimony in RAA 2, none of the concentrations of chemicals of 
concern in soil (using the 95% UCL or the maximum measured concentration) exceeded 
RFI criteria or proposed RCRA action levels. Soil lead levels did not exceed the EPA 
target cleanup range of 500 to 1,000 mg/kg for lead in soil. In addition, a screening 
calculation was performed for lead using the EPA's Uptake Biokinetic Model. The 
highest 95% UCL lead level among the surface soil samples collected for this RI 
(411 mg/kg), in combination with the maximum groundwater level measured in this RI 
data set (0.034 mg/L), indicated that 95% of the sensitive population (i.e., children) 
would be predicted to have blood lead concentrations less than 10 p.g/ dL, which is 

consistent with EPA's guideline level. 

The groundwater data collected as part of the RI do not indicate exceedances of EPA's 

Maximum Contaminant Levels. An examination of the vertical extent of contamination 
for soils revealed a decrease in concentration at depths below approximately 30 feet. 
The Ogallala aquifer is approximately 260 feet BGS. After considering the groundwater 
monitoring well data (one round), the fate and transport properties of site chemicals, 

and the local geology /hydrogeology, it is judged that the site impact to groundwater is 
not likely to be significant. 

Based on findings of the BRA and comparison of soil data with risk-based RFI 
criteria/proposed RCRA action levels, it is concluded that potential health impacts to 
humans are insignificant using the assumptions presented in this section. A summary of 

the inherent limitations and assumptions used in this evaluation is presented in the 
following section. 
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18.7 .2 Uncertainties and Limitations in the Risk Assessment Methodology 

The EPA guidance for risk assessment provides a systematic means for organizing, 

analyzing, and presenting information on the nature and magnitude of potential risks to 
public health and the environment posed by chemical exposures. Despite the advanced 
state of the current methodology, uncertainties and limitations are inherent in the risk 
assessment process. The quality of available data, incomplete information about existing 
conditions and future circumstances, as well as other factors discussed below, contribute 
to these uncertainties and limitations. This section discusses the following sources of 

uncertainties and limitations associated with this risk assessment: 

• Data collection and evaluation 

• Exposure assessment 

• Toxicity assessment 
• Risk characterization 

The assumptions used in this risk assessment were conservative and therefore tend to 

overestimate risk. Conservative assumptions were used to avoid underestimating actual 
risks. Thus, the majority of the uncertain fees discussed below are factors that tend to 

overestimate risks. 

18.7.2.1 Data Collection and Evaluation 

Data Collection 

Data used in the human health risk assessment were collected during the remedial 

investigation. The data collected during the RI are subject to uncertainty associated with 

sampling and analysis. 

Sampling 

In the risk assessment, it was assumed that the samples collected were representative of 

conditions to which various populations may be exposed. However, the collected 
samples may not be perfectly representative due to biases in sampling and the random 

22792A/89MC114W /R9.18A 10-09-92/RPf /22 18-130 



,,II 

-
--
-
-
-----
---
---
--------
---

Woodward .Clyde 
Consultants 

variability of samples. In general, sampling was biased toward areas of known and 
suspected elevated chemical concentrations, which will lead to an overestimation of risk 
when these results are assumed to represent a larger area (e.g., when samples from an 
area of concentrated chemicals are used to characterize exposure over a large area). 
In addition, the environmental media sampled are not homogeneous. Random 
variability of the media sampled may result in the samples collected either over or 
underestimating the actual risks. 

Analysis 

Samples were analyzed using Contract Laboratory Program ( CLP) procedures, and were 
subjected to review, to obtain data suitable for decision-making. However, it should be 
understood that sample analysis is subject to uncertainties associated with precision and 
accuracy, and uncertainties associated with the detection of chemicals at low 
concentrations. Analytical precision and accuracy are evaluated through laboratory QA 
programs. Uncertainties associated with precision and accuracy of analysis are generally 
random errors which may lead to over or underestimation of risks. These errors are 
typically of low magnitude (well below an order of magnitude) compared to other 
sources of uncertainty in the risk assessment. 

Due to the limits of analytical methodologies and the complexity of matrixes for 
environmental samples, some chemicals present in low concentrations in samples may 

not be detected, leading to a possible underestimation of risk. However, it is also 
possible that the chemicals were indeed in trace amount and, therefore, not detected. 

Another unceTtainty relates to the estimated values. According to EPA's guidelines on 
data useability for risk assessment (EPA 1990b ), estimated values (data coded "J") were 
included in the estimation of exposure point concentrations. The J qualifier was 
assigned, by the laboratory, to reported values for a variety of reasons (Section 16.4.1): 

• The percent difference between the response factors from the initial 
calibration and those found for the continuing calibration was greater than 
the QA objective of 25% 
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• Holding time or moisture content was excessive 

• Initial calibration of correlation coefficients was below 0.995 

• For analysis of metals by the Inductively Coupled Plasma (ICP) method, 
more than a 10 percent difference exists between the original analytical 

result and the dilute sample 

• Detection of a chemical concentration is above the instrument detection 

limit, but not above the contract-required detection limit 

Data Evaluation 

In compiling data for use in the risk assessment, arithmetic mean and 95 percentile 
upper confidence limits (UCL) were compiled on the arithmetic mean concentrations 
of chemicals detected in each medium. It was assumed that a chemical not detected in 
a given sample was actually present at one-half of its detection limit, if that chemical was 
present in any sample in a given medium within the RAA This assumption is 
conservative and may lead to overestimation of risk, particularly for those chemicals 

reported at low frequencies or low concentrations (Table 18-3). The arithmetic mean 

concentration was used to evaluate average exposures, an assumption which may over 

or underestimate risk. In estimating RME exposures, the 95% UCL concentrations were 

used, which likely results in an overestimation of potential risk. 

18.7 .2.2 Exposure Assessment 

The exposure assessment is based on a series of assumptions concerning concentrations 
of chemicals to which humans are exposed (exposure point concentrations) and patterns 

of behavior leading to exposure or intake of chemicals (exposure scenarios). 
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For the most part, the arithmetic mean and 95% UCL chemical concentrations found 
in on-site soil were used as exposure point concentrations. It was conservatively assumed 
that chemical concentrations observed at the SWMUs will remain unchanged over time. 
The potential reduction in chemical concentrations by migration, degradation, and 
attenuation were not considered. These processes would reduce the chemical 
concentrations present at the evaluated SWMUs during the assumed exposure periods 
considered in the risk assessment. The use of existing chemical concentrations and 
exposure periods projected into the future may result in an overestimation of potential 
health risks . 

For airborne exposure to volatile organic compounds, a conservative box model was used 
to estimate airborne concentrations. This model overestimates potential exposure point 
concentrations in the following ways. 

• The model uses a method that assumes internal gas generation by landfills. 
This would increase the overall fugitive VOC gas emissions estimates from 
the site. In other words, dispersion and deposition were not considered 
for the emitted gases, and the gases were assumed to be nonreactive. 

• The model does not allow for reduction of fugitive VOC gases being 
emitted from a landfill due to the assumption of minimum soil cover over 

the landfill and cap. In other words, no control efficiency was assumed. 

• The model assumes a steady-state release of gases over time. In reality, 

the release of gases over time decreases as the production of gas 
decreases. 

• The model assumes the worst-case average wind speed for construction 
workers (intrusive action). This is a conservative assumption which 
overestimates actual wind speed. 
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• In estimating the windblown particulate concentrations, all chemicals 

present in the soil were assumed to be attached to the particulates. 

• The windblown particulates were assumed to be the PM10 fraction, and all 

such particulates were assumed inhalable. 

Exposure Assumptions 

The exposure assessment relied on assumptions of a wide variety of scenarios for 

potential human exposure. Assumptions used were based upon: 

• Site-specific information 

• EPA risk assessment guidance (EPA 1989b and EPA 1991a), and the 

Exposure Factors Handbook (EPA 1989c) 

• Professional judgement 

Although professional judgment was employed in assessing exposure for RME scenarios, 

many input factors in the calculation of intakes were based on conservative EPA 

guidance. The hypothetical future residential exposure scenario is highly conservative 

and the resulting risks and hazards are likely to be overestimated. The specialized use 

of Cannon AFB cannot easily be changed without the approval from Congress and the 

Secretary of Defense. 

The average case scenarios represent assumptions that are considered central values or 

realistically conservative estimates for the exposed population. However, even the 

average case scenarios assume individuals are exposed on a regular basis over a long 

period of time, which is an assumption that likely overestimates actual exposures. The 

future residential exposure scenarios are developed to provide an upperbound risk 

estimate. The RME scenarios are based on combinations of conservative assumptions 

for all variables related to exposure, and thus are likely to overestimate potential risks, 

possibly by a large amount (one or more orders of magnitude). 
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Assumptions concerning most of the generic (nonsite-specific) variables used in 

estimating chemical intakes are based on data collected for human populations, and thus 

are subject to limited uncertainty. These include variables such as body weight, ingestion 

rate, breathing rate, etc. There is great uncertainty associated with assumptions 

concerning soil ingestion rates and absorption of chemicals from complex matrixes (such 
as soil) into the body. In some cases, published information for one chemical has been 

assumed to be representative of other chemicals. These assumptions may lead to over 

or underestimation of risk. The general approach used in this assessment was to use 

conservative assumptions for intake variables in the absence of strong scientific data, 

thus minimizing the possibility that risks could be underestimated. 

Although a fraction ingested variable has been used based on exposure time (amount 

of time a given receptor spent in an RAA), this variable is also place or activity­

dependent. Both of these factors have been overestimated, leading to an overestimation 

of exposure and risk. Since exposure point concentrations for a particular chemical are 

not uniform throughout the RAA (see frequency of detection in Table 18-3), the fraction 

ingestion should be much smaller than those assumed in this BRA. 

A matrix effects variable was also used in the calculation of intake factors that lends full 

bioavailability of chemicals in soil and air. This results in an overestimation of exposure 

and risk. 

18.7 .2.3 Toxicity Assessment 

In the quantitative characterization of carcinogenic risks and hazards to human 

receptors, the EPA-published RIDs and SFs were used in this BRA. EPA based its 

toxicity values on available scientific information, which is generally insufficient to 

provide a thorough understanding of all the toxic properties of chemicals to which 

humans are potentially exposed. Consequently, varying degrees of uncertainty surround 

the assessment of adverse health effects in exposed populations. To address this 

uncertainty, EPA has conservatively incorporated uncertainty factors in the derivation 

of toxicity values. The application of uncertainty factors in the RID, and use of the 95th 

UCL value for the slope factor, is biased toward the calculation of conservative risks. 

EPA acknowledged this fact in the Federal Register Notice concerning the availability 
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of toxicity values in IRIS: "In general, risk values such as those on IRIS, cannot be used 
to predict the actual [sic] incidences of human disease or the type of effects chemical 
exposures may have on humans. This is due to the numerous uncertainties involved in 
risk assessment, including those associated with extrapolations from animal data to 
humans and from high experimental doses to lower environmental exposures" (53 FR 
20163, 2 June 1988). 

Sources of uncertainty related directly to toxicity data include: 

• Use of dose-response data from experiments on homogeneous, sensitive 
animal populations to predict effects in heterogeneous human populations 
with a wide range of sensitivities 

• Extrapolation of data from: (1) high-dose animal studies to low-dose 
human exposures, (2) acute or subchronic exposure to chronic exposure, 
and (3) one exposure route to another (e.g., from ingestion to inhalation 
or dermal absorption) 

• 

• 

Use of single-chemical test data that do not account for multiple exposures 
or synergistic and antagonistic responses 

Absence of generally accepted toxicity values for certain chemicals 

• Use of sensitive subpopulations (e.g., the very young and old) 

Interspecies Extrapolation (Use of Animal Studies) 

The majority of our toxicological knowledge of chemicals comes from experiments with 
laboratory animals due to the limited studies available on humans. Experimental animal 
data have historically been relied upon by regulatory agencies and other expert groups 
to assess the hazards and safety of human exposure to chemicals. Even though this 
practice has generally been supported by empirical observations, there are known 
interspecies differences in chemical absorption, metabolism, excretion, and toxic 
response. There are also uncertainties concerning the relevance of animal studies using 
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exposure routes that differ from human exposure routes. In addition, there is inherent 

uncertainty due to the frequent necessity to extrapolate results of short-term or 

subchronic animal studies to humans exposed over a lifetime. 

Although animal experimental data have many limitations, they are widely believed to 
be a necessary part of toxicity assessment, especially in the absence of human 

epidemiological evidence. Use of animal data for human health assessment may under 

or overestimate potential human health risk. In order to account for this uncertainty, 
EPA generally applies uncertainty factors ranging from 10 to 1,000 to the results of 

studies in sensitive animal populations to develop toxicity values to be used in human 

health evaluations. This conservative approach is likely to overestimate potential human 

health risks. 

There is uncertainty whether animal carcinogens are also carcinogenic in humans. While 

many chemical substances are carcinogenic in one or more animal species, only a small 

number of chemical substances are known to be human carcinogens. The fact that some 

chemicals are carcinogenic in some animals but not in others raises the possibility that 

not all animal carcinogens are human carcinogens. EPA assumes that humans are as 

sensitive to all carcinogens as the most sensitive animal test species. This policy decision 

is designed to prevent the underestimation of risk, increasing the likelihood that the 

potential carcinogenic risk will be overestimated. 

Dose Extrapolation 

Toxicity testing is generally performed using high doses over a relatively short period of 

time, while environmental exposures are usually low doses over a relatively long period 

of time. Extrapolating from high doses to low doses has considerable uncertainty. For 

noncarcinogenic chemicals, little or no toxic effect may occur below a threshold value, 

due to the body's natural detoxifying mechanisms. However, because of uncertainty 

associated with dose extrapolation, EPA often bases the RID for noncarcinogenic effects 

on the most sensitive animal species test data available (i.e., the species which 

experiences adverse effects at the lowest dose). This risk assessment has incorporated 

EPA-verified RID values that were derived in this manner. The use of these 
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conservatively derived RID values is likely to overestimate the potential health impact 

of noncarcinogenic chemicals at the site. 

The model used by EPA to determine slope factors for carcinogens is a linearized 

multistage model, which provides a conservative estimate of cancer risk at low doses and 
is likely to overestimate the actual slope factor. EPA acknowledges that the actual slope 

factor is likely to be between zero and this estimate. Inadequate knowledge of the 

validity and accuracy of this model, however, increases uncertainty and the tendency to 
overestimate cancer risks. 

Dose Additivity 

Synergistic effects are those in which the net effect of the simultaneous action of two or 

more toxic agents is greater than the sum of their individual effects. For example, 

synergistic effects have been documented for the effects of asbestos exposure and 

smoking. Antagonistic effects are those in which the net effect of exposure to two or 

more agents is less than the sum of their individual effects. Data concerning combined 

effects of complex mixtures of chemicals are generally lacking. In the absence of such 
data, the approach recommended by EPA for evaluating the health impact of chemical 

mixtures assumes dose additivity (EPA 1989b ). This approach does not account for 

potential synergism, antagonism, or differences in target organ specificity and mechanism 

of action. This approach may over or underestimate the potential human health impact. 

Absence of Generally Accepted Toxicity Values 

For some chemicals, available data do not support development of generally accepted 

toxicity values (RIDs or slope factors). The absence of toxicity values for some 

chemicals may lead to an underestimation of risk. For most chemicals without toxicity 

values detected at the SWMUs, there is a limited potential for significant 

underestimation of risk due to low concentration, low frequency of detection, or 

consideration of other structurally-related chemicals in the assessment. 
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In many cases, toxicity values are based on results observed during exposure to sensitive 

subpopulations (in animal or human studies). For example, one study has reported the 

toxicity of cobalt to heavy beer drinkers at doses well below values demonstrated to be 

safe in other studies. Use of data from such sensitive subpopulations may have little 

bearing on actual exposures considered in the risk assessment and thus lead to significant 

overestimation of risk. 

18.7 .2.4 Risk Characterization 

Because there are uncertainties in each step of the risk assessment process, these 

uncertainties are often magnified in the final risk characterization. The final quantitative 

estimates of risk may be one or several orders of magnitude different from the potential 

risk associated with a given exposure. In an attempt to minimize the consequences of 

uncertainty, and in the absence of strong scientific data, EPA guidance typically relies 

on use of conservative estimates of hazards and risk. The overall result is that estimates 

presented in this report are much more likely to overestimate the potential risk rather 

than to underestimate it. 

The assessment has been prepared in a manner consistent with that currently used in the 

consulting community and agency guidance. It is likely that risk assessment methods, 

and data identifying and quantifying the toxicity of chemicals will improve with time. 

Currently unsuspected hazards may be identified at a later date. This assessment was 

based upon available data, using currently available risk assessment methods. 

18.7 .3 Ecological Risk Assessment 

The focus of this ecological risk assessment was on the exposure of dabbler ducks to 

chemicals in water and sediments in the lagoons (SWMU Nos. 101, 102) and the 

exposure of small mammals to chemicals in soils at the Base. Dabbler ducks are present 

in the area for several months every winter; some individuals may stay the entire year. 

The ducks principally feed at nearby grain fields and rest (and feed) at the Playa Lake, 
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which receives water regularly from the lagoons. The Playa Lake is a SWMU which has 
been identified for investigation in the future as part of the overall RI for Cannon AFB. 

Both water and sediments from the lagoons were found to contain chemical 
concentrations that could pose some risk to waterfowl and aquatic organisms. Metals 
were found in the lagoon water at concentrations that exceeded acute (copper, silver, 
and zinc) and chronic (cyanide, lead, and mercury) AWQC. Hazard Quotients (HQs) 
were calculated for ducks based on toxicological literature and indicated that metal 
levels in the water are unlikely to pose any adverse risk. HQs for ducks from incidental 
ingestion of sediments, however, indicated that mercury and zinc in sediments may pose 
some risk to waterfowl. No pesticides were detected in the lagoon water. Pesticide 
concentrations were detected in the lagoon sediments at concentrations that if converted 
to water concentrations by using partitioning coefficients exceeded chronic A WQC. 
Compounds such as dieldrin, endrin, heptachlor, and DDT are especially persistent and 
stable in anaerobic sewage sludge (EPA 1979). Several of these pesticides have the 
potential to be acutely toxic to aquatic organisms as well as the potential to 
bioaccumulate to significant levels through food chains. 

The lagoons are not intended for use as wildlife habitat and therefore risks to aquatic 
organisms such as algae and benthic invertebrates are not of concern. Dabbler ducks, 

however, are protected migratory waterfowl and are therefore of concern. Based on this 
ecological risk analysis, there is a small potential for some toxic effects to occur to 
dabbler ducks which chronically ingest water and sediments from the lagoons. It is also 

possible that metal and pesticide levels in the lagoon are no higher than those found in 
other water bodies in the region due to the accumulation of chemicals from surface 
runoff. Reference concentrations were not available for sediments and water from other 

sewage lagoons or water bodies in the region. 

Concentrations of chemicals in soils at Cannon were also evaluated in terms of potential 
risk to terrestrial biota. The receptor species of concern are the kites and raptors and 

small ground-dwelling mammals. Six metals (copper, chromium, cadmium, zinc, cobalt, 
and lead) and one semi-volatile organic compound (benzo(a)pyrene) were detected in 
soils at levels which were considered to be above background. Benzo(a)pyrene, because 
of its relatively low concentration at near background levels was not considered to be 
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a chemical of concern. None of the six metals are thought to bioaccumulate through the 

food chains to ·levels where they would pose a risk to kites or raptors. Potential risk 

from these metals in soil to biota was considered to be greatest through direct exposure 

of small mammals and other ground-dwelling organisms. Based on the calculation of 

toxicity values for a mouse from incidental soil ingestion, none of the six metals were 
considered to pose a risk to small mammal populations. 

A number of uncertainties were incorporated into the ecological risk assessment. The 
limitations of this study and factors that contribute to the overestimation or 

underestimation of risk are presented in Subsection 18.6.9. 
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TABLE 18-1 

DESCRIPTION OF RISK ASSESSMENT AREAS (RAAs) 

RAA# SWMU# SWMU Description IRP Site Number Potential Chemical Sources Status 

1 106 Fire Training Area 2 FT-7 JP-4 fuel Inactive 
107 Fire Training Area 3 FT-8 JP-4 fuel Inactive 
109 Fire Training Area 4 LF-5 JP-4 fuel Active 

113 LandfillS Solid waste, waste oils, solvents, paints, pesticides Active 

2 86 Engine Test Cell Area SD-11 POLs Active 
87 Engine Test Cell Area SD-11 POLs Active 
88 Engine Test Cell Area SD-11 POLs Active 
89 Engine Test Cell Area SD-11 POLs Active 
90 Engine Test Cell Area SD-11 POLs Active 

3 95 Northeast Storm Drainage Area SD-20 Solvents, waste oils Active 
96 Old Entomology Rinse Area SD-17 Pesticides Active 
101 Wastewater Lagoon Multiple Active 
102 Wastewater Lagoon Multiple Active 

4 78 Fire Training Area 1 FT-6 JP-4 fuel Inactive 
81 Solvent Disposal Area DP-16 Chlorinated solvents Inactive 

5 76 Sludge Weathering Pit WP-14 A VGAS and JP-4 sludge Inactive 

6 34 AGE Drainage Ditch SD-15 POLs, JP-4 fuel Active 

7 98 Sanitary Sewer Line Multiple Active 
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BACKGROUND SOIL CONCENTRATIONS OF 
POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) 

Compound 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a)anthracene 

Benzo( a)pyrene 

Benzo(b )fluoranthene 

Benzo( e )pyrene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

Fluoranthene 

Fluorene 

Indeno( 1,2.3-cd)pyrene 

Phenanthrene 

Pyrene 

Sources: 
Butler et al. (1984) 
Edwards (1983) 
IARC (1973) 
Jones et al. (1987) 
Vogt et al. (1987) 
White and Vanderslice (1980) 
Windsor and Hites (1979) 

22792A/89MC114W/R9T.182 10-02-92/RPT/14 

Rural Soil 

0.002 

0.005 - 0.020 

0.002- 1 

0.020 - 0.030 

0.010 - 0.070 

0.010 - 0.110 

0.038 

0.0003 - 0.040 

0.010 - 0.015 

0.030 

0.001 - 0.020 

Concentration (mgjkg) 

Agricultural Soil 

0.006 

0.005 

0.011 - 0.013 

0.056 - 0.110 

0.005 - 0.900 

0.058 - 0.220 

0.053 - 0.130 

0.066 

0.058 - 0.250 

0.078 - 0.120 

0.120 - 0.210 

0.010 

0.063 - 0.100 

0.048 - 0.140 

0.099 - 0.150 

Urban Soil 

0.169- 59 

0.165 - 0.220 

15-62 

0.060- 14 

0.900- 47 

0.300- 26 

0.251 - 0.640 

0.200- 166 

8- 61 

0.145- 147 
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TABLE 18-3 

FREQUENCY OF DETECTIONS FOR CHEMICALS OF CONCERN 
CANNON AFB 

alpha· gamma- Heptachlor 
RAA:Medium Benzene Ethylbenzene Toluene Xylene TCE Acetone TCA PCE DOD DDT DOE Chlordane Chlordane Epoxide Carbazole Ba Cd c. Co llg Ni Th Sb s. Pb Zo 

I:S 1/13 6/IJ 2/12 1/5 
12/12 

1,s;ss 1/YI 8(51 9/YI 1/29 
Y,fY, 

:lS 1/6 6/6 3/6 3/6 3/9 1/6 1/6 5/5 4/5 5/5 5/5 5/5 2/5 5/5 5/5 

2:SJSS 1/25 11/25 3/25 3/25 17/34 1/25 1/25 20/20 5/20 20/20 20/20 20/20 2/20 20/20 14/20 

3:S 1/2 1/1 1/1 1/1 1/1 1/1 1/1 1/1 2/2 2/2 1/2 2/2 2/2 2/2 

3,s;ss 1/8 8/8 1/8 8/8 8/8 1/8 8/8 8/8 8/8 

4:5 Sf IS 9/16 9f16 9/16 7/21 6/16 4/15 5/6 0/6 4/6 1/0 1/6 5/6 6/6 6/6 

4,s;ss 6/34 12/34 10/34 ll/54 7/34 4/34 7/25 1/25 1/25 4/25 1/25 1/25 5/1A 1A/1A 1A/1A 

S:S 1/2 1/6 
2/2 

H/SS 1/6 2/11 2/6 
11/11 

6:5 2/2 1/2 1/2 
1/1 1/1 1/1 

6'S/SS 1/5 0/0 4/4 4/4 

7:5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

7,s;ss 5/25 14/43 43/43 

TCE- trichlormthylene 
TCA- trichloroellume 
PCE- perchloroethylene (or tetrachloroethylene) 

not ana.Jyzed for or not detected 
NA . not applicable (surface soil was not sampled at RAA 7) 
s . surface soil 
S/SS • combined surface/subsurface soil 
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Media 

Chemicals Detected 

Chemicals Discarded: 

Chemicals of Concern: 

Exceeded RFI Criteria: 

Exposure Scenario: 

22792/89MC114W/R9T.184 10-02-92/RPT/14 

I t I 4 l I a I I I i l I I l l i I I l j 

TABLE 18-4 

SELECTION OF CHEMICALS OF CONCERN 
RAA1 (SWMUs 106, 107, 109, 113) 

Soils 

Chromium (Cr), lead (Ph), benzene, toluene, acetone, methylene chloride, trichloroethylene 
(TCE), total xylenes, MEK, 2-hexanone, ethylbenzene 

Acetone, methylene chloride, MEK, 2-hexanone, (lab contaminants) 

Cr, Ph, benzene, toluene, TCE, xylene, ethylbenzene 

None 

For fire training areas - intrusive action > 1h acre (worker/residents soil ingestion, dermal 
contact and inhalation of VOCs and particulates plus potential groundwater ingestion) 

Landfill - None, landfill has been capped. Groundwater monitoring (ongoing). No direct 
contact. 

t j 
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Medium: 

Chemicals Detected: 

Chemicals Discarded: 

Chemicals of Concern: 

Exceeded RFI Criteria: 

Exposure Scenario: 
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TABLE 18-5 

SELECTION OF CHEMICALS OF CONCERN 
RAAl (LANDFILL 5, SWMU 113) 

Groundwater 

i I I I 

Arsenic (As), barium (Ba), copper (Cu), lead (Pb), nickel (Ni), selenium (Se), vanadium (V), zinc 
(Zn), Di-n-butylphthalate 

As (within upgradient range) 
V, Se, Ba (similar to background) 
Zn, Cu (not detected in downgradient wells) 
Ni (estimated at below detection limits of upgradient well) 
Lab contaminant - Di-n-butylphthalate 

None 

Pb (0.016 mg/1) higher than upgradient wells, within the analytical range of proposed public water 
supply action level for lead (0.015 mg/1). 

Groundwater ingestion pathway is plausible, but existing data are limited and do not indicate 
contamination. This pathway will be reassessed when additional data are available. 

'Lower than site background but > regional background. 
"Lower than regional and/or comparable to site background. 
'"Lower than site regional background. 
+Low toxicity chemicals. 

I I 
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TABLE 18-6 

SELECTION OF CHEMICALS OF CONCERN 
RAA2 (SWMUs 86 - 90) 

Media 

Chemicals Detected: 

Chemicals Discarded: 

Chemicals of Concern: 

Exceeded RFI Criteria: 

Exposure Scenario: 
'Lower than site background but > regioniiloa.cKground. 
"Lower than regional and/or comparable to site background. 
'"Lower than site regional background. 
+Low toxicity chemicals. 

Soils 

Aluminum (AI), silver (Ag), arsenic (As), barium (Ba), cadmium 
(Cd), chromium (Cr), cobalt (Co), copper (Cu), iron (Fe), lead (Ph), 
magnesium (Mg), antimony (Sb), manganese (Mn), mercury (Hg), 
nickel (Ni), vanadium (V), zinc (Zn), 1,1,1-trichloroethane (TCA), 2-
butanone, acetone, ethylbenzene, methylene chloride, 
perchloroethylene (PCE), toluene, trichloroethylene (TCE), total 
xylenes 

'AI 

"As, Mn, Hg, Ag, V 

'"Be 

+Fe, Mg, Cu 

Lab contaminants- MEK (2-butanone), methylene chloride 

Sb, Ba, Cd, Cr, Co, Ph, Ni, Zn, TCA, ethylbenzene, PCE, toluene, 
TCE, xylene, acetone 

Sb 

Worker - dermal contact, inhalation of VOCs/dust, ingestion of soil 

I 
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Media 

Chemicals Detected: 

Chemicals Discarded: 

Chemicals of Concern: 

SWMU Nos. 95, 96 only: 

SWMU Nos. 101, 102 only': 

Exceeded RFI Criteria (Soil): 

Exposure Scenario: 

tHigh in sludge only 
'Chemicals detected in sediment 
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TABLE 18-7 
SELECTION OF CHEMICALS OF CONCERN 

RAA3 (SWMUs 95, 96, 101, 102) 

Soils/Sediment 

Aluminum (AI), arsenic (As), barium (Ba), beryllium (Be), cadmium 
(Cd), chromium (Cr), cobalt (Co), copper (Cu), iron (Fe), lead (Pb), 
magnesium (Mg), manganese (Mn), mercury (Hgt), nickel (Ni), silver 
(Ag), vanadium (V), zinc (Zn), selenium (Set), MEK, acetone', 
methylene chloride, toluene, carbon disulfide (CS2), chloromethane, 
chloride, DDT, ODE, chlordane, heptachlor epoxide, 2 
methylnaphthalene, BEHPt, PCBst 

Chloromethane - below reporting limits of nondetects. 

Cd - comparable to background 

+AI, Cu, Fe, Mg, Chloride 

"As, Be, Mn, 2-Methylnaphthalene 

Lab contaminants- MEK, Acetone, Methylene chloride, CS2, BEHP, 
Butylbenzyl Phthalate (2 hits at 2, 8 ft; not surficial soil) 

ODE, DDT, chlordane, heptachlor epoxide, toluene 

Cd, Co, Hg, Ba, Cr, Pb, Ni, Zn 

Cd, Cr, Pb, Hg, Ni, Se, Ag, Zn, BEHP, DDD, DOE, chlordane, PCBs 

None 

SWMU Nos. 95 & 96, < lh acre, therefore no intrusive construction 
and future residential scenario is unlikely; complete exposure paths 
include maintenance worker soil ingestion, dermal contact and 
inhalation of VOCs/particulates. 

"Lower than site background and/or comparable to 
+Low toxicity chemicals 
BEHP - bis(2-ethylhexyl)phthalate 
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Medium 

Chemicals Detected: 

Chemicals Discarded: 

Chemicals of Concern: 

Exceed RFI Criteria: 

Exposure Scenario: 

Legend: 
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TABLE 18-8 

SELECTION OF CHEMICALS OF CONCERN 
RAA4 (SWMUs 78, 81) 

Soils (SWMU 81 - VOC analytes only) 

Aluminum (Al), arsenic (As), barium (Ba), beryllium (Be), cadmium (Cd), chromium (Cr), 
cobalt (Co), copper (Cu), iron (Fe), lead (Pb), magnesium (Mg), manganese (Mn), mercury 
(Hg), nickel (Ni), vanadium (V), zinc (Zn), BEHP, di-n-butylphthalate (Di-n-BP), DDD, DDE, 
DDT, Chlordane, Methoxychlort, trichloroethane (TCA), MEK, Acetone, Vinyl Chloridett, 
ethylbenzene, methylene chloride, PCE, toluene, trichloroethylene (TCE), xylene 

"As, Cr 

+cu, Fe, Mg 

"'Ba, Be, Co, Mn, Hg, Ni, V, Al 

Lab contaminants- BEHP, Di-n-BP, MEK, and methylene chloride 

Cd, Pb, Zn, DDD, DDE, DDT, TCA, ethylbenzene, PCE, toluene, TCE, xylene, acetone 

None 

Area < 1h acre- future residential scenario unlikely current and future worker; No groundwater 
data available. 

tMethoxychlor was detected at the extremely low value of 0.009 (estimated below DL.) at 100ft. 
ttVinyl Chloride (1/49) with concentration of 0.11 mg/kg is considered an outlier. 
'Lower than site background but > regional background. 
"Lower than regional and/or comparable to site background. 
'"Lower than site regional background. 
+Low toxicity chemicals. 

I I 
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Medium 

Chemicals Detected: 

Chemicals Discarded: 

Chemicals of Concern: 

Exceeded RFI Criteria: 

Exposure Scenario: 

'Low toxicity chemicals 
"At regional background concentrations 
"'At site background concentrations 
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TABLE 18-9 

SELECTION OF CHEMICALS OF CONCERN 
RAAS (SWMU 76) 

Soils 

Aluminum (AI), arsenic (As), barium (Ba), beryllium (Be), chromium 
(Cr), cobalt (Co), copper (Cu), iron (Fe), lead (Pb), magnesium (Mg), 
manganese (Mn), mercury (Hg), nickel (Ni), silver (Ag), vanadium 
(V), zinc (Zn), BEHP, Di-n-BP, toluene, 2-hexanone, acetone, 
ethylbenzene, total xylenes, methylene chloride 

'cu, Fe, Mg 

"Ba, Be, Co, Mn, Hg, Ni, Ag, V, Zn, Al 

'"As, Cr 

Lab contaminants: BEHP, Di-n-BP, 2-hexanone, acetone, methylene 
chloride 

Pb, ethylbenzene, xylene, toluene 

None 

Area < 'h acre; residential scenario not expected; (current and future) 
general duty work soil ingestion, dermal contact and inhalation of 
VOCs and particulates; industrial setting former weathering pit 
(sludge) already covered. 
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Media 

Chemicals Detected: 

Chemicals Discarded: 

Chemicals of Concern: 

Exceeded RFI Criteria: 

Exposure Scenario: 

Legend: 
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TABLE 18-10 

SELECTION OF CHEMICALS OF CONCERN 
RAA6 (SWMU 34) 

Soils 

l I I I i j l 

Aluminum (Al), arsenic (As), barium (Ba), beryllium (Be), cadmium (Cd), chromium (Cr), cobalt (Co), 
copper (Cu), iron (Fe), lead (Pb), magnesium (Mg), manganese (Mn), nickel (Ni), selenium (Se), 
vanadium (V), zinc (Zn), trichloroethane (TCA), acetone, tetrachloroethylene (PCE), toluene, BEHP, 
PAHs, carbazole 

TCA, PCE, carbazole - low confidence chemicals 

'cu, Fe, Mg 

"As, Ba, Cd, Cr, Co, Ni, Al 

"'Be, Mn, V 

Lab contaminants: Acetone, BEHP P AHs -- national background levels 

Pb, Se, Zn, toluene 

None 

Area > 1/z acre, residential scenario plausible but not likely due to add geometry; current and future 
worker (maintenance); intrusive work is feasible 

Data: use 0-10' subsurface soil data as surface soil data, insufficient; ditch has been plowed over to 
enhance chemical biodegradation. 

'Lower than site background but > regional background. 
"Lower than regional and/or comparable to site background. 
'"Lower than site regional background. 
+Low toxicity chemicals. 

I I 
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TABLE 18-11 

SELECTION OF CHEMICALS OF CONCERN 
RAA7 (SWMU 98) 

Media 

Chemicals Detected: 

Chemicals Discarded: 

Chemicals of Concern: 

Exceed RFI Criteria: 

Exposure Scenario: 

Legend: 
'Lower than site background but > regional background. 
"Lower than regional and/or comparable to site background. 
'"Lower than site regional background. 
+Low toxicity chemicals. 

Soils 

Aluminum (Al), antimony (Sb), arsenic (As), barium (Ba), beryllium 
(Be), cadmium (Cd), chromium (Cr), cobalt (Co), copper (Cu), iron 
(Fe), lead (Pb), magnesium (Mg), manganese (Mn), nickel (Ni), 
thallium (Th), silver (Ag), vanadium (V), zinc (Zn), MEK, acetone, 
methylene chloride, toluene 

'Sb 

'"As, Be, Cd, Cr, Co, Pb, Ni, Ag, V, Zn, Al 

"Mn, Th 

+cu, Fe, Mg 

Lab contaminants: MEK, methylene chloride 

Ba, toluene, acetone 

None 

Intrusive (worker) no surficial soil data 

0-23 ft bgs soil data 

Area > 1h acres, no residential construction is feasible due to narrow 
width; sewage maintenance worker is the plausible scenario 

a 1 
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TABLE 18-12 

CALCULATION OF ACTION LEVELS AND RFI CRITERIA 

Proposed RCRA Corrective Action Rule RCRA Facility Investigation Guidance Document 

Systemic Toxicants Carcinogens Systemic Toxicants Carcinogens 

General Cm = [RIDxW]/[IxA] Cm = [RxWxLT]/[CSFxlxAxED] General C;=(RID)x(W /I) C;=(R/q,*)x(W /I) 
Equations where: where: Equations where: where: 

em= action level in medium c = action level in medium C; = criterion concentration C; = criterion concentration m 
(units are medium- (units are medium- for constituent of for constituent of 
dependent); dependent); interest (units are interest (units are 

RID= reference dose R= assumed risk level medium-dependent) medium-dependent) 
(mg/kg/day); (dimensionless) (10"' RID= reference dose R= specified risk level (10"" 

W= body weight (kg); for class A & B; 10·' (mg/kg/day) for Class A and B; 10·' 
I = intake assumption (units for class C I = ingestion rate (units for Class C 

are medium-dependent); carcinogens); are medium- carcinogens) 
I and W= body weight (kg); dependent) q,• = carcinogen slope factor 

A= absorption factor' LT = assumed lifetime W= body weight (kg) (mg/kg/day)"1 

(dimensionless). (years); W= body weight (kg) 
CSF= carcinogenic slope I = intake amount for a 

factor (mg/kg/day)·' given period (units are 
I = intake assumption medium-dependent) 

(units are medium-
dependent); 

A= absorption factor' 
(dimensionless); and 

ED= exposure duration 
(years). 

Air c. is the action level in air, in p,g/m3
• c. is the action level in air, in Air c. is the criterion concentration c. is the criterion concentration 

c.= (RID x 70 kg x 1000 p,g/ml. in air, in p.g/m3
• in air, in p,g/m3

• 

p.g/mg)/(20 m3 /day x 1) c.= (R X 70 kg X 70 years X c.= (RID x 1000p.g/mg) x c = . (R/q .. ) x (70 
1000 p,g/mg)/(CSF x [70kg/(20m3 /day)] kg/(20m3 /day)] x(1000 
20m3/day x 1 xED) p,g/mg) 

Water C., is the action level in water, in C., is the action level in water, in Water C., is the criterion concentration C., is the criterion concentration 
mg/L. mg/L. in water, in p.g/L. in water, in p.g/L. 
C.,= (RID x 70 kg)/(2L/day X 1) Cw = (R x 70 kg x 70 C.,= (RID x 1000p.g/mg) x C.,= (R/q,') x (70 

years)/(CSF x 2L/day x [70 kg/(2L/day)] kg/(2L/day)] x (1000 
1 X ED) p.g/mg) ---·--- ---- ---- --- -- ---
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TABLE 18-12 
(Concluded) 

Proposed RCRA Corrective Action Rule 

Systemic Toxicants Carcinogens 

C, is the action level in soil, in mg/kg. C, is the action level in soil, in Air 
c. = (RID x 16 kg<2> X mg/kg. 

1000 g/kg)/(0.2 g/day x 1) c = . (R X 70 kg X 70 years X 

1000 gjkg)/(CSF x 
0.1 g/day x 1 xED) 

----------- --

I t I ! ~ . I I I 4 l t t J 

RCRA Facility Investigation Guidance Document 

Systemic Toxicants Carcinogens 

C, is the criterion concentration C, is the criterion concentration 
in soil, in mg/kg. in soil, in mg/kg. 
c. = (RID X 1000 mgjg) X c. = C, = (R/q .. ) x [70 kg/ 

[16 kg<2lj(0.2 g/day)] (0.1g/day)J x 
(1000 g/kg) 

-~~ ----- -- - ---

Assumed to be 1, based upon the assumption that the human absorption rate will be the same as the rate in the study upon which the RID or CSF was developed. 
For a child from age 1 through 6 years 
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TABLE 18-13 

PROPOSED CORRECTIVE ACTION LEVELS AND RFI CRITERIA FOR 
NONCARCINOGENS DETECTED AT CANNON AFB- SOIL AND GROUNDWATER 

Chronic Soil Soil Groundwater Groundwater 

Oral RCRA RFI RCRA RFI 

Chemicals RID Action Level Criterion Action Level Criterion 

(mglkg/day) (mglkg) (mglkg) (mg/L) (mg/L) 

Volatiles: 1, I, 1-Trichloroethane 9.0E-02 7200 7200 0.2+ 0.2+ 

2-Butanone (MEK) 5.0E-Q2 4000 4000 1.75 1.75 

Acetone I.OE-QI 8000 8000 3.5 3.5 

Bromoform 2.0E-Q2 1600 1600 0.1+,(1) 0.1"'.(1) 

Carbon Disulfide I.OE-Q1 8000 8000 3.5 3.5 

Chloroform 1.0E-Q2 800 800 7 7 

Dibromomethane 1.0E-Q2 800 800 0.35 0.35 

Ethyl benzene I.OE-Q1 8000 8000 0.7+,(2) 0.7+,(2) 

Toluene 2.0E-Ql 16000 16000 1"' 1"' 
Xylenes (total) 2.0E+OO 160000 160000 10"',(2) 10"' ,(2) 

Semi-Volatiles: 3-Methylphenol 5.0E-Q2 4000 4000 1.75 1.75 

4-Methylphenol 5.0E-Q2 4000 4000 1.75 1.75 

2,4,5-Trichloropheno1 I.OE-Ql 8000 8000 3.5 3.5 

4-chloroaniline 4.0E-Q3 320 320 0.14 0.14 

Anthracene 3.0E-Ql 24000 24000 10.5 10.5 

Butyl benzyl phthalate 2.0E-Q1 16000 16000 7 7 

Di-n-buty1phthalate I.OE-Q1 8000 8000 3.5 3.5 

Fluoranthene 4.0E-Q2 3200 3200 1.4 1.4 

Naphthalene 4.0E-Q3 320 320 0.14 0.14 

Phenol 6.0E-Q1 48000 48000 21 21 

Pyrene 3.0E-Q2 2400 2400 1.05 1.05 

Pesticides: Methoxychlor 5.0E-Q3 400 400 0.04+ 0.04+ 

Metals: Antimony 4.0E-o4 32 32 0.014 0.014 

Barium 7.0E-Q2 5600 5600 2+ 2"' 

22792A/89MCII4W/R9TI8-13.WKI 13-0ct-92/RPT/13 Sboct I of 2 
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TABLE 18-13 

PROPOSED CORRECTIVE ACTION LEVELS AND RFI CRITERIA FOR 

NONCARCINOGENS DETECTED AT CANNON AFB- SOll.. AND GROUNDWATER 

Chronic Soil Soil Groundwater 

Oral RCRA RFI RCRA 

Chemicals RID Action Level Criterion Action Level 

(mg/kglday) (mglkg) (mglkg) (mg/L) 

Cadmium, food l.OE-Q3 80 80 

Cadmium, water 5.0E-Q4 0.005•,(2) 

Chromium III 1.0E+OO 80000 80000 35 

Chromium VI 5.0E-Q3 400 400 0.175 

Chromium, total 0.1•,(2) 

Copper 3.7E-02 2960 2960 1.3•• 

Lead 0.015•• 

Manganese l.OE-Ql 8000 8000 3.5 

Mercury 3.0E-Q4 24 24 0.002• 

Nickel 2.0E-Q2 1600 1600 0.7 

Selenium 5.0E-Q3 400 400 0.05•,(2) 

Silver 5.0E-03 400 400 0.175 

Thallium 7.0E-Q5 5.6 5.6 0.00245 

Vanadium 7.0E-Q3 560 560 0.245 

Zinc 2.0E-Ol 16000 16000 7 

• = fmal MCL 

•• = SOW A action level 

(l) = MCL for total trihalomethanes 

(2) = effective July 30, 1992 

22792A/89MC114W/R9T18-13. WK1 13-0ct-92/RPI'/13 

a a 1 I I t j 

Groundwater 

RFI 

Criterion 

(mg/L) 

0.005•,(2) 

35 

0.175 

0.1•,(2) 

1.3•• 

0.015•• 

3.5 

0.002• 

0.7 

0.05•,(2) 

0.175 

0.00245 

0.245 

7 
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TABLE 18-14 

PROPOSED CORRECTIVE ACTION LEVELS AND RFI 

CRITERIA FOR CARCINOGENS DETECTED AT CANNON AFB - SOIL AND GROUNDWATER 

EPA SOil SOil Groundwater Groundwater 
Chemical Weight of Assumed Exposure Oral Slope RCRA RFI RCRA RFI 

Evidence Risk Level Duration Factor Action Level Criterion Action Level Criterion 
(years) (mg/k-d)-1 (mglkg) (mg/kg) (mg/L) (mg/L) 

Volatiles: Benzene A l.OE 06 70 2.9E 02 24.14 24.14 S.OE 03* S.OE 03* 
Bromoform B2 l.OE-06 70 7.9E-03 88.61 88.61 1.0E-01* ,(1) l.OE-01*,(1) 
Chloroform B2 1.0E-06 70 6.1E-03 114.75 114.75 l.OE-01* ,(1) l.OE-01* ,(1) 
Chloromethane c l.OE-05 70 1.3E-02 538.46 538.46 2.69E-02 2.69E-02 
Dibromochloromethane c l.OE-05 70 8.4E-02 83.33 83.33 4.17E-03 4.17E-03 
Methylene Chloride B2 l.OE-06 70 7.5E-03 93.33 93.33 4.67E-03 4.67E-03 
Tetrachloroethene B2 l.OE-06 70 5.1E-02 13.73 13.73 5.0E-03* 5.0E-03* 
Trichloroethene B2 l.OE-06 70 l.lE-02 63.64 63.64 5.0E-03* 5.0E-03* 
Vinyl Chloride A l.OE-06 70 1.9E+OO 0.37 0.37 2.0E-03* 2.0E-03* 

Semi-volatiles: bis(2-Ethylhexyl)phthalate B2 l.OE-06 70 1.4E-02 50.00 50.00 2.50E-03 2.50E-03 
Benzo( a )anthracene B2 1.0E-06 70 8.4E-01 0.83 0.83 4.17E-05 4.17E-05 
Benzo(a)pyrene B2 l.OE-06 70 5.8E+OO 0.12 0.12 6.03E-06 6.03E-06 
Benzo(b )fluoranthene B2 1.0E-06 70 8.1E-01 0.86 0.86 4.32E-05 4.32E-05 
Benzo(k)fluoranthene B2 l.OE-06 70 3.8E-01 1.84 1.84 9.21E-05 9.21E-05 
Carbazole B2 l.OE-06 70 2.0E-02 35.00 35.00 1.75E-03 1.75E-03 
Chloroform B2 l.OE-06 70 6.1E-03 114.75 114.75 1.0E-01* ,(1) 1.0E-01* ,(1) 
Chrysene B2 l.OE-06 70 3.0E-02 23.33 23.33 1.17E-03 1.17E-03 
Dibenzo(a,h)anthracene B2 1.0E-06 70 6.4E+OO 0.11 0.11 5.47E-06 5.47E-06 
Indeno( 1 ,2,3-c ,d)pyrene B2 l.OE-06 70 1.4E+OO 0.50 0.50 2.50E-05 2.50E-05 
Pentachlorophenol B2 l.OE-06 70 1.2E-01 5.83 5.83 l.OE-03* l.OE-03* 

Pesticides: 4,4-DDD B2 l.OE-06 70 2.4E-01 2.92 2.92 1.46E-04 1.46E-04 
4,4-DDE B2 l.OE-06 70 3.4E-01 2.06 2.06 1.03E-04 1.03E-04 
4,4-DDT B2 1.0E-06 70 3.4E-01 2.06 2.06 1.03E-04 1.03E-04 
alpha-Chlordane B2 l.OE-06 70 1.3E+OO 0.54 0.54 2.0E-03* 2.0E-03* 
gamma-Chlordane B2 1.0E-06 70 1.3E+OO 0.54 0.54 2.0E-03* 2.0E-03* 
Heptachlor epoxide B2 1.0E-06 70 9.1E+OO 0.08 0.08 2.0E-04* 2.0E-04* 

Metals: Arsenic A 1.0E-06 70 1.8E+OO 0.39 0.39 1.94E-05 1.94E-05 
Beryllium B2 l.OE-06 70 4.3E+OO 0.16 0.16 8.14E-06 8.14E-06 

*=final MCL 
(1) = M CL for total trihalomethanes 
(2) = Effective July 30, 1992 

22792A/89MCII4W/R9TI8-14. WKI 13-0ct-92/RPT/13 St-1 I of I 



11: 

'-,..., 
--
--,.,. 
-------.. ----... 
--------
""" -----
'~ 

---

Group 

A 

Bl or B2 
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E 

Woodward .Clyde 
Consultants 

TABLE 18-15 

EPA WEIGHT-OF-EVIDENCE CARCINOGENIC 
CLASSIFICATION OF CHEMICALS 

Description 

Human carcinogen 

Probable human carcinogen 

Possible human carcinogen 

Not classifiable as to human 
carcinogenicity 

No evidence of carcinogenicity in 
humans 

Description of Evidence 

Sufficient evidence from epidemiologic studies 
to support a causal association between 
exposure and cancer 

Bl indicates that limited human data are 
available from epidemiologic studies. B2 
indicates sufficient evidence in animals and 
inadequate or no evidence in humans of 
carcinogenicity . 

Limited evidence of carcinogenicity in animals 

Inadequate evidence of carcinogenicity in 
animals 

No evidence of carcinogenicity in at least two 
adequate animal tests or in both epidemiologic 
and animal studies . 

Substances in groups B and C are considered potential carcinogens. 
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TABLE 18-16 

TOXICITY VALUES FOR POTENTIAL CHEMICALS OF CONCERN AT CANNON AFB 

Toxicity Carcinogenicity 

EPA Weight of 
Exposure Subchronic Chronic Slope Evidence Sources and 

Compound Route RID RID Factor Category Commentsz 

(mg/kg-day) (mg/kg-day) (mg/kg/day)"1 

VOLATILES: 

1, 1,1-Trichloroethane Inhalation 3E+oo• 3E-01d,t -- D HEAST FY-91 

Oral 9E-01r 9E-02f,n -- D 

Benzene Inhalation -- -- 2.9E-02" A HEAST FY-91 

Oral -- -- 2.9E-02"·r A 

Ethylbenzene Inhalation 2.9E+OO 2.9E-01 D IRIS 1/1/92 -
Oral 1E+OOP lE-01 D 

Tetrachloroethene Inhalation ND ND 1.8E-03 B2 HEAST FY-91 

Oral 1E-01 lE-02" 5.1E-02r B2 

Toluene Inhalation 6E-01 6E-01k -- D IRIS 8/1/91, 

Oral 2E+OO 2E-01" -- D HEAST FY-91 

Trichloroethene Inhalation -- -- 6E-OY' B2 IRIS 6/1/90, 

Oral -- -- l.lE-02• B2 HEAST FY-91 

Xylenes (total) Inhalation 9E-02 9E-02 -- D HEAST FY-91 

Oral 4E+OO 2E+OO -- D 

22792/89MCI14W/R9T-18.16 10-02-92/RPT/17 Sheet 1 of 5 
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TABLE 18-16 

(Continued) 

Toxicity Carcinogenicity 

EPA Weight of 
Exposure Subchronic Chronic Slope Evidence Sources and 

Compound Route RID RID Factor Category Commentsz 

(mg/kg-day) (mg/kg-day) ( mg/kg/ day)-1 

SEMIVOLATILES: 

Carbazole Inhalation -- -- ND B2 HEAST FY-91 

Oral -- -- 2E-02 B2 (no IRIS file). 

PESTICIDES: 

4,4-DDD Inhalation -- -- NA B2 HEAST FY-91 

Oral -- -- 2.4E-01" B2 

4,4-DDE Inhalation -- -- ND B2 HEAST FY-91 

Oral -- -- 3.4E-01" B2 

4,4-DDT Inhalation ND ND 3.4E-01"·r B2 HEAST FY-91 

Oral SE-04 SE-04" 3.4E-01" B2 

alpha-Chlordane Inhalation ND NDd 1.3E+OO"·r B2 HEAST FY-91 

Oral 6E-05 6E-05" 1.3E+OO" B2 (No IRIS file). 

gamma-Chlordane Inhalation ND NDd 1.3E+OO"·r B2 HEAST FY-91 

Oral 6E-05 6E-05" 1.3E+OO" B2 (No IRIS file). 

Heptachlor epoxide Inhalation -- -- 9.1E+oo··r B2 IRIS 1/1/92, 

Oral 1.3E-04 1.3E-05 9.1E+OO" B2 HEAST FY-91 
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TABLE 18-16 

(Continued) 

Toxicity Carcinogenicity 

EPA Weight of 
Exposure Subchronic Chronic Slope Evidence Sources and 

Compound Route RID RID Factor Category Comments2 

(mg/kg-day) (mg/kg-day) (mg/kg/day)"1 

METALS: 

Barium Inhalation lE-03° lE-04° -- -- HEAST FY-91 

Oral 7E-02 7E-02 

Cadmium Inhalation ND NDct 6.1E+oo· B1 IRIS 4/1/91, 

Oral NDg 1E-03 NDi NDi HEAST FY-91 
(food)a,h 
5E-04 

(water) 

Chromium III* Inhalation 5.7E-06 5.7E-07k -- -- HEAST FY-91 

Oral 1E+01 1E+oo· 

Chromium VI Inhalation 5.7E-06 5.7E-07k 4.2E+01• A IRIS 1/1/92, 

Oral 2E-02 5E-03• NDi NDi HEAST FY-91 

Copper Inhalation -- -- -- D IRIS 1/1/92 

Oral 3.7E-021 3.7E-021 -- D 

Nickel Inhalation ND NDct 8.4E-01 a,aa Aaa,bb HEAST FY-91 
1. 7E + oo•,bb (No IRIS file). 

Oral 2E-02 2E-02n NDi NDi 

Selenium Inhalation -- -- -- D IRIS 1/1/92 

Oral 5E-02i 5E-03 -- D 
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Compound 

Vanadium 

Zinc 

Thallium 

Verified, available on IRIS. 

Exposure 
Route 

Inhalation 

Oral 

Inhalation 

Oral 

Inhalation 

Oral 

I I I I I I •• llli llli 

TABLE 18-16 

(Continued) 

Toxicity 

Subchronic 
RID 

Chronic 
RID 

(mg/kg-day) (mgjkg-day) 

7E-03 7E-03d 

ND ND 

2E-01 2E-01d 

7E-04 7E-05 

Carcinogenicity 

Slope 
Factor 

(mgjkg/day)"1 

EPA Weight of 
Evidence 
Category 

D 

D 

D 

D 

CRAVE-verified as an EPA weight-of-evidence Group D substance. 
An absorption factor of 30% is used to calculate the unit risk from the slope factor. 
Under review by the RID/RfC workgroup (non-carcinogens) or the CRAVE workgroup (carcinogens). 

I f l t 

Sources and 
Commentsz 

HEAST FY-91 

(No IRIS file). 

IRIS 1/1/92, 

HEAST FY-91 

Heast FY-91 

I f 

A unit risk of SE-05 (ug/1)"1 has been proposed by the Risk Assessment Forum and this recommendation has been scheduled for SAB review. 
Based on route-to-route extrapolation. 
Because of background dietary exposure, a subchronic oral RID was not estimated. 
Verified, 2 separate RIDs, 1E-03 for food, SE-04 for water. 
There is inadequate evidence for carcinogenicity of this compound by oral intake. 
Subchronic RID calculated by multiplying chronic RID by 10. 
Verified; workgroup concurrence on final data file and IRIS input pending. 
Calculated value by HEAST methodology from the RfC (mg/m3

) or RID (mg/1). 
The oral RID, while still available on IRIS, is being reconsidered by the RID workgroup. 
Developmental effects have been used as the basis of calculation. 
Calculated slope factor by HEAST methodology from unit risk [(Jtg/m3

) or Jtg/1)]. 
CRAVE-EPA group verified, pending input into IRIS. Quantitative estimates were not calculated by the CRAVE workgroup. 
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u 

w 

X 

y 

aa 

bb 

DI 
NA 
NO 

* 

TABLE 18-16 
(Concluded) 

Values removed from IRIS pending further review; new verified values are pending input into IRIS. 
These values differ from those in the HEA (U.S. EPA, 1987) because the study chosen as the basis for the inhalation RID values was changed 
to conform to the inhalation study chosen as the basis of the oral RID derived on IRIS. 
EPA's RID Work Group considered it inappropriate to establish an RID. 
U.S. EPA (1990) only verified a unit risk for inhalation exposure. 
A minor calculation error in estimation of transformed dose in 1986 HEEP is corrected here. 
This value was calculated from the unit risk and is based on the administered dose: (1.7E - 06m3 

/ p,g x 1 p,g/l.OE - 03mg x 70 kg - day /20m3
). 

The inhalation slope factor listed in HEAST (EPa 1991e) is based on the metabolized dose. 
For both oral and inhalation toxicity values 
for refinery dust 
for nickel subsulfide 
Data inadequate for quantitative risk assessment, per HEAST FY-91. 
Not applicable or not available. 
Not determined. 
No EPA-verified toxicity value. 
Only species of chromium quantitatively evaluated, as only species found naturally (ATSDR 1989). 
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TABLE 18-17 

Woodward .Clyde 
Consultants 

RELATIVE POTENCY ESTIMATES FOR PAHs 

Relative Potency Potency-adjusted Slope 
Chemical Slope Factor1 Factor Factor (mg/kg/day)"1 

Benzo( a)pyrene 5.8 1.0 5.8 

Benzo( a) anthracene 0.145 0.84 

Benzo(b )fluoranthene 0.140 0.81 

BenzoQ)fluoranthene 0.061 0.35 

Benzo(k)fluoranthene 0.066 0.38 

Chrysene 0.0044 0.03 

Dibenzo( a,h)anthracene 1.11 6.44 

Indeno(1,2,3-cd)pyrene 0.232 1.35 

Potency factor for BaP from Glen Rice. ECAO. Cincinnati, Ohio. 

Clement Associates, Incorporated. 1988. Comparative Potency Approach for Estimating the Cancer Risk Associated with 
Exposure to Mixtures of Polycyclic Aromatic Hydrocarbons. Contract No. 68-02-4403. 

Chemical-specific potency factor multiplied by benzo(a)pyrene slope factor. 
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Well No.* 

W-1 

W-2 

W-3 

W-4 

W-5 

W-6 

W-7 

W-8 

W-9 

W-10 

W-11 

W-12 

W-13 

W-14 

W-15 

W-16 

W-17 

W-18 

W-19 

W-20 

W-21 

W-22 

W-23 

W-24 

W-25 

W-26 

W-27 

Woodward .Clyde 
Consultants 

TABLE 18-18 

WATER SUPPLY WELLS IN THE VICINITY OF 
CANNON AFB 

Location** Well Use 

02N.34E.12.11222 Irrigation Well 

02N.35E.07.122221 Irrigation Well 

02N.35E.07.231 Community Water Supply 

02N.35E.07.232 Community Water Supply 

02N.35E.08.12211 Irrigation Well 

02N.35E.07.44442 Commercial Well 

02N.35E.07.34442 Commercial Well 

02N.35E.07.313 Community Water Supply 

02N.35E.07.333 Community Water Supply 

02N.35E.07.331 Community Water Supply 

02N.35E.07.334 Community Water Supply 

02N.35E.17.22442 Irrigation Well 

02N.35E.21.1111 Irrigation Well 

02N.35E.20.23434 Irrigation Well 

02N.35E.21.331313 Irrigation Well 

02N.35E.20.312432 Irrigation Well 

02N.35E.29.21133 Irrigation Well 

02N.35E.29.242443 Irrigation Well 

02N.35E.30.42344 Irrigation Well 

02N.35E.31.11221 Irrigation Well 

02N.34E.36.222221 Irrigation Well 

02N.34E.25.412222 Irrigation Well 
I 

02N.34E.26.44421 Domestic Well 

02N.34E.23.32222 Irrigation Well 

02N.34E.23.11111 Irrigation Well 

02N.34E.14.41112 Irrigation Well 

02N.34E.14.31121 Irrigation Well 

Depth (feet) 

418 

375 

337 

350 

400 

350 

Unknown 

360 

290 

290 

290 

334 

335 

340 

323 

365 

365 

355 

364 

320 

315 

318 

Unknown 

Unknown 

415 

365 

Unknown 
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Well No.* 

W-U, 

W-29 

W-30 

W-31 

W-32 

W-33 

W-34 

W-35 

TABLE 18-18 
(Concluded) 

Woodward-Clyde 
Consultants 

Location** Well Use Depth (feet) 

02N34E.14.11121 Irrigation Well 386 

02N .34E.36.32211 Irrigation Well Unknown 

02N.35E.043.1111 Irrigation Well 400 

01N.35E.06.12222 Irrigation Well 293 

01N.35E.05.11222 Irrigation Well Unknown 

01N.35E.05.23331 Live Stock Well Unknown 

Ol.N.35E.04.11111 Irrigation Well Unknown 

02.N.35E.32.4111.1 Irrigation 388 

Well Nos. assigned by Walk, Haydel for ease of identification on Figure 1-3. 

All wells in New Mexico are assigned a location number by the U.S.G.S. and/or the State 
Engineer's Office of New Mexico which is based on the system of public land surveyors. 

References: 

Walk, Haydel and Associates. Final, Installation Restoration Program, Remedial Investigation Report, 
Volume I. January 1990. 

22792A/89MC114W/R9T-18.18 10-02-92/RPT/8 Sheet 2 of 2 



-----
-
-

-
--
'""" -
-
---

-
-

TABLE 18-19 

Woodward .Clyde 
Consultants 

CANNON AFB WATER SUPPLY WELLS 

Well Number GPM Pump Size Depth (feet) 

1 460 10" 368 

2 540 8" 385 

3 820 8" 404 

4 510 8" 357 

5 50 5" 345 

6 250 6" 365 

7 600 6" 382 

8 770 6" 415 

9 80 6" 382 

GPM = Gallons Per Minute 

Reference: 

Walk, Haydel and Associates. Final Installation Restoration Program, Remedial Investigation Report, 
Volume I. January 1990. 
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TABLE 18-20 

CANNON AFB 
EXPOSURE SCENARIOS AND EXPOSURE POINT 

CONCENTRATION SELECTION RATIONALE* 

Exposure Point 
Risk Assessment Area SWMU Receptors Concentrations 

1 106, 107, 109 A1, B1 C1 
(FTA 2, 3, 4) B2,B3,B4 C2 

1 113 A1, B1 * 
(Landfill # 5) 

2 86-90 A1, B1 C1 

3 95-96 A1, B1, C1 
(NE Drainage Ditch; Entomology Rinse Area) B2,B3,B4 C2 

3 101, 102 A1, B1 C1 
(Lagoon Sediment) 

4 78,81 A1, B1 C1 

5 76 A1, B1 C1 

6 34 A1, B2 C2 

7 98 B2 C3 

Legend: FTA (fire training area) 
VOC (volatile organic compounds) 
UCL (upper confidence limit of the arithmetic mean concentration) 

A. Current Exposure 

1. Maintenance (general duty) Worker 

B. Future Exoosure 

1. Maintenance (general duty) Worker 
2. Construction (intrusive) Worker 

22792/89MC114W/R9T-18.20 10-02-92/RPT/14 

Soil ingestion, dermal contact with soil, inhalation of VOCs and particulates 

Soil ingestion, dermal contact with soil, inhalation of VOCs and particulates 
Soil ingestion, dermal contact with soil, inhalation of VOCs and particulates 

Rationale 

D6 
D7, D8 

D1, D5 

D2, D6 

D2, D3, D6 
D7 

D1, D9 

D2, D6 

D1, D2, D6 

D3, D4 

D3, D7 
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TABLE 18-20 
(Concluded) 

I I I I I I I I I I 

3. Residential Child 
4. Residential Adult 

Soil ingestion, dermal coQ.tact with soil, inhalation of VOCs and particulates 
Soil ingestion, dermal contact with soil, inhalation of VOCs and particulates 

C. Exposure Point Concentrations 

1. Surface soil (Average and 95% UCLs) 
2. Surface and Subsurface Soil (Average and 95% UCLs; 0-10' deep) 
3. Subsurface soil only (Average and 95% UCLs on depths between 5'-23') 

D. Rationale 

1. Area already covered with clean cap or area/medium not readily accessible 
2. Area too small for plausible major intrusive action ( < 1h acre) (Neptune et al., 1990) 
3. Odd-shaped land area for plausible major intrusive action 
4. Lack of or insufficient surface soil samples; area was tilled and former surface and subsurface soils were mixed 
5. Soil instability - Landfill 
6. Non-intrusive work 
7. Excavation/intrusive, soil turnover 
8. Predicted air concentrations only for FfAs 
9. Predicted air concentrations only for Northeast Drainage Ditch and Entomology Rinse Area. 

Notes 

I 
t ' 

Groundwater exposure pathway may be complete, but is judged to be insignificant due to lack of current contamination and the site 
geology /hydrogeology which impedes metal migration/transport; re-assessment is possible with additional groundwater data. For landftll #5, only 
groundwater data has been collected; no soil samples were taken as the majority of the landfill is closed and currently only receives non-hazardous 
waste. 
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Age 

0 < 3 

3 < 6 

6 < 9 

9 < u 
12 < 15 

15 < 18 

18 < 30 

TABLE 18-21 

Woodward-Clyde 
Consultants 

TIME-WEIGHTED AVERAGE BODY WEIGHT 
FOR CHILDHOOD EXPOSURES 

Years in Age Group Weight, kg 

3 11.6 

3 17.4 

3 25.0 

3 36.0 

3 50.6 

3 61.2 

12 70 

Time-weighted Average Body Weight 

Child (0-9 years): 18 kg 

Child (0-30 years): 48 kg 

Source: EPA (1989d), Table 5-3 
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TABLE 18-22 

SUMMARY OF RISK CHARACTERIZATION FOR CANNON AFB 
RAAl 

Average Exposure Reasonable Maximum Exposure 

Sub chronic Chronic Hazard Subchronic Chronic Hazard 
Receptor /Pathway Cancer Risk Hazard Index Index Cancer Risk Hazard Index Index 

Current Worker -Maintenance 

-- Soil Ingestion 5.04E-13 1.07E-09 1.06E-08 1.35E-10 5.52E-08 5.50E-07 

-- Dermal Contact - Soil 1.95E-13 2.30E-11 2.12E-10 4.72E-11 1.46E-09 1.38E-08 

-- Inhalation - VOCs 1.75E-07 3.63E-04 3.63E-04 2.83E-06 2.38E-03 2.38E-03 

-- Inhalation - Particulates(ll O.OOE+OO 1.08E-04 1.08E-03 O.OOE+OO 4.43E-04 4.43E-03 

1.75E-07 4.71E-04 1.44E-03 2.83E-06 2.83E-03 6.81E-03 

Future Worker- Maintenance 

-- Soil Ingestion 5.04E-13 1.07E-09 1.06E-08 1.35E-10 5.52E-08 5.50E-07 

-- Dermal Contact - Soil 1.95E-13 2.30E-11 2.12E-10 4.72E-11 1.46E-09 1.38E-08 

-- Inhalation - VOCs 1.75E-07 3.63E-04 3.63E-04 2.83E-06 2.38E-03 2.38E-03 

-- Inhalation - Particulates<1> O.OOE+OO 1.08E-04 1.08E-03 O.OOE+OO 4.43E-04 4.43E-03 

1.75E-07 4.71E-04 1.44E-03 2.83E-06 2.83E-03 6.81E-03 

Future Worker - Intrusive 

-- Soil Ingestion 5.01E-ll 2.59E-07 1.57E-06 3.63E-10 1.92E-06 l.OSE-05 

-- Dermal Contact - Soil 3.89E-12 1.79E-08 9.98E-08 6.33E-11 3.14E-07 1.67E-06 

-- Inhalation - VOCs 3.97E-08 7.59E-04 7.59E-04 2.15E-07 4.55E-03 4.55E-03 

-- Inhalation - Particulates O.OOE+OO 5.02E-04 5.02E-03 O.OOE+OO 1.72E~03 1.72E-02 

3.97E-08 1.26E-03 5.78E-03 2.16E-07 6.27E-03 2.17E-02 

22792A/89MC114W/R9T-18.22 10-02-92/RPT/17 Sheet 1 of 2 
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Receptor /Pathway 

Future Resident - Adult 

-- Soil Ingestion 

-- Dermal Contact - Soil 

-- Inhalation - VOCs 

-- Inhalation - Particulates1 

Future Resident - Child 

-- Soil Ingestion 

-- Dermal Contact - Soil 

-- Inhalation - VOCs 

-- Inhalation - Particulates1 

tl iJ il I I li lJ IJ li I I II 11 ' 

Cancer Risk 

3.09E-10 

1.20E-10 

9.69E-06 

O.OOE+OO 

9.69E-06 

6.01E-09 

1.32E-10 

3.77E-05 

O.OOE+OO 

3.77E-05 

TABLE 18-22 
(Concluded) 

Average Exposure 

Subchronic Chronic Hazard 
Hazard Index Index 

1.77E-07 1.08E-06 

6.13E-08 3.42E-07 

2.02E-02 2.02E-02 

8.41E-03 8.41E-02 

2.86E-02 1.04E-Ol 

3.45E-06 2.09E-05 

6.76E-08 3.77E-07 

7.84E-02 7.84E-02 

3.27E-02 3.27E-01 

l.llE-01 4.05E-01 

Reasonable Maximum Exposure 

Subchronic Chronic Hazard 
Cancer Risk Hazard Index Index 

9.52E-08 1.68E-05 9.46E-05 

1.66E-08 2.74E-06 1.46E-05 

7.52E-05 5.27E-02 5.27E-02 

O.OOE+OO 1.20E-02 1.20E-01 

7.53E-05 6.48E-02 1.73E-01 

2.78E-07 4.91E-05 2.76E-04 

1.81E-08 2.99E-06 1.59E-05 

l.lOE-04 7.69E-02 7.69E-02 

O.OOE+OO 1.76E-02 1.76E-01 

l.lOE-04 9.45E-02 2.53E-01 

No carcinogenic chemicals with EPA-verified toxicity factors were identified for inhalation of chemicals of concern in particulates. 
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TABLE 18-23 

SUMMARY OF RISK CHARACTERIZATION FOR CANNON AFB 
RAA2 

Average Exposure Reasonable Maximum Exposure 

Subchronic Chronic Hazard Subchronic Chronic Hazard 
Receptor /Pathway Cancer Risk Hazard Index Index Cancer Risk Hazard Index Index 

Current Worker- Maintenance 

-- Soil Ingestion 8.05E-14 1.41E-04 2.54E-04 8.64E-12 9.25E-03 1.45E-02 

-- Dermal Contact - Soil 3.12E-14 6.51E-11 6.44E-10 3.02E-12 2.36E-09 2.33E-08 

-- Inhalation - VOCs 9.10E-09 6.45E-05 2.03E-04 1.02E-07 2.60E-04 8.19E-04 

-- Inhalation - Particulates 5.89E-09 7.27E-03 7.23E-02 8.64E-08 3.83E-02 3.80E-Ol 

l.SOE-08 7.47E-03 7.28E-02 1.88E-07 4.78E-02 3.96E-Ol 

Future Worker- Maintenance 

-- Soil Ingestion 8.05E-14 1.41E-04 2.54E-04 8.64E-12 9.25E-03 1.45E-02 

-- Dermal Contact - Soil 3.12E-14 6.51E-11 6.44E-10 3.02E-12 2.36E-09 2.33E-08 

-- Inhalation - VOCs 9.10E-09 6.45E-05 2.03E-04 1.02E-07 2.60E-04 8.19E-04 

-- Inhalation - Particulates 5.89E-09 7.27E-03 7.23E-02 8.64E-08 3.83E-02 3.80E-Ol 

l.SOE-08 7.47E-03 7.28E-02 1.88E-07 4.78E-02 3.96E-Ol 
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TABLE 18-24 

SUMMARY OF RISK CHARACTERIZATION FOR CANNON AFB 
RAA3 

Average Exposure Reasonable Maximum Exposure 

Subchronic Chronic Hazard Subchronic Chronic Hazard 
Receptor /Pathway Cancer Risk Hazard Index Index Cancer Risk Hazard Index Index 

Current Worker- Maintenance 

-- Soil Ingestion l.llE-10 1.21E-04 1.30E-04 1.02E-08 7.46E-03 7.86E-03 

-- Dermal Contact - Soil 4.32E-11 5.27E-06 2.42E-06 3.55E-09 1.56E-05 7.18E-05 

-- Inhalation - VOCs 4.76E-11 2.75E-07 2.75E-07 3.48E-10 1.20E-06 1.20E-06 

-- Inhalation - Particulates 9.49E-10 3.40E-03 3.40E-02 1.17E-08 1.50E-02 l.SOE-01 

1.15E-09 3.52E-03 3.41E-02 2.57E-08 2.25E-02 1.58E-01 

Future Worker - Maintenance 

-- Soil Ingestion l.llE-10 1.21E-04 1.30E-04 1.02E-08 7.46E-03 7.86E~03 

-- Dermal Contact - Soil 4.32E-11 5.27E-06 2.42E-06 3.55E-09 1.56E-05 7.18E-05 

-- Inhalation - VOCs 4.76E-11 2.75E-07 2.75E-07 3.48E-10 1.20E-06 1.20E-06 

-- Inhalation - Particulates 9.49E-10 3.40E-03 3.40E-02 1.17E-08 l.SOE-02 l.SOE-01 

l.lSE-09 3.52E-03 3.41E-02 2.57E-08 2.25E-02 1.58E-01 
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Receptor /Pathway Cancer Risk 

Future Worker - Intrusive 

-- Soil Ingestion 1.30E-10 

-- Dermal Contact - Soil l.OlE-11 

-- Inhalation - VOCs O.OOE+OO 

-- Inhalation - Particulates 8.51E-11 

2.25E-10 

Future Resident - Adult 

-- Soil Ingestion 8.02E-10 

-- Dermal Contact - Soil 3.11E-10 

-- Inhalation - VOCs O.OOE+OO 

-- Inhalation - Particulates 7.46E-09 

8.58E-09 

Future Resident - Child 

-- Soil Ingestion 1.56E-08 

-- Dermal Contact - Soil 3.43E-10 

-- Inhalation - VOCs O.OOE+OO 

-- Inhalation - Particulates 2.90E-08 

4.50E-08 

22792A/89MC114W/R9T-18.24 10-02-92/RPT/17 

TABLE 18-24 
(Concluded) 

Average Exposure 

Subchronic Chronic Hazard 
Hazard Index Index 

4.06E-04 8.84E-04 

l.llE-06 S.llE-06 

1.90E-07 1.90E-07 

3.13E-04 3.12E-03 

7.20E-04 3.61E-03 

2.78E-04 3.31E-04 

3.81E-06 1.75E-05 

4.82E-06 4.82E-06 

1.83E-02 1.83E-Ol 

1.86E-02 1.84E-Ol 

5.41E-03 6.44E-03 

4.20E-06 1.93E-05 

1.87E-06 1.87E-06 

7.13E-02 7.12E-01 

7.67E-02 7.19E-Ol 

Reasonable Maximum Exposure 

Subchronic Chronic Hazard 
Cancer Risk Hazard Index Index 

5.21E-10 4.21E-03 4.57E-03 

9.09E-11 l.OOE-05 4.60E-05 

O.OOE+OO 9.48E-07 9.48E-07 

4.51E-10 2.14E-03 2.14E-02 

1.06E-09 6.36E-03 2.96E-02 

1.37E-07 3.68E-02 4.00E-02 

2.39E-08 8.76E-05 4.02E-04 

O.OOE+OO 1.02E-05 1.02E-05 

5.57E-08 5.20E-02 5.20E-Ol 

2.16E-07 8.90E-02 5.61E-Ol 

3.99E-07 1.07E-01 1.17E-Ol 

2.60E-08 9.55E-05 4.38E-04 

O.OOE+OO 1.49E-05 1.49E-05 

8.12E-08 7.59E-02 7.58E-Ol 

5.06E-07 1.83E-Ol 8.76E-Ol 
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TABLE 18-25 

SUMMARY OF RISK CHARACTERIZATION FOR CANNON AFB 
RAA4 

Average Exposure Reasonable Maximum Exposure 

Receptor /Pathway 

Current Worker- Maintenance 

-- Soil Ingestion 

-- Dermal Contact - Soil 

-- Inhalation - VOCs 

-- Inhalation - Particulates 

Future Worker - Maintenance 

-- Soil Ingestion 

-- Dermal Contact - Soil 

-- Inhalation- VOCs 

-- Inhalation - Particulates 

22792A/89MC114W/R9T-18.25 10-02-92/RPT/17 

Cancer Risk 

1.19E-12 

4.64E-13 

7.28E-12 

7.59E-12 

1.65E-11 

1.19E-12 

4.64E-13 

7.28E-12 

7.59E-12 

1.65E-11 

Subchronic Chronic Hazard 
Hazard Index Index Cancer Risk 

l.OlE-07 

3.90E-08 

5.24E-08 

O.OOE+OO 

1.92E-07 

l.lOE-07 

3.90E-08 

5.24E-08 

O.OOE+OO 

1.92E-07 

5.68E-07 

2.20E-07 

1.63E-07 

O.OOE+OO 

9.51E-07 

5.68E-07 

2.20E-07 

1.63E-07 

O.OOE+OO 

9.51E-07 

2.89E-10 

1.01E-10 

1.82E-10 

3.17E-10 

8.89E-10 

2.89E-10 

1.01E-10 

1.82E-10 

3.17E-10 

8.89E-10 

Subchronic 
Hazard Index 

7.34E-06 

2.56E-06 

4.70E-07 

O.OOE+OO 

1.04E-05 

7.34E-06 

2.56E-06 

4.70E-07 

O.OOE+OO 

1.04E-05 

Chronic Hazard 
Index 

4.07E-05 

1.42E-05 

1.47E-06 

O.OOE+OO 

5.64E05 

4.07E-05 

1.42E-05 

1.47E-06 

O.OOE+OO 

5.64E-05 
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TABLE 18-26 

SUMMARY OF RISK CHARACTERIZATION FOR CANNON AFB 
RAAS 

Average Exposure Reasonable Maximum Exposure 

Subchronic Chronic Hazard Subchronic Chronic Hazard 
Receptor /Pathway Cancer Risk1 Hazard Index Index Cancer Risk1 Hazard Index Index 

Current Worker- Maintenance 

-- Inhalation - VOCs O.OOE+OO 3.96E-02 3.96E-02 O.OOE+OO 3.36E-01 3.36E-Ol 

O.OOE+OO 3.96E-02 3.96E-02 O.OOE+OO 3.36E-Ol 3.36E-Ol 

Future Worker- Maintenance 

-- Inhalation - VOCs O.OOE+OO 3.96E-02 3.96E-02 O.OOE+OO 3.36E-01 ~36E-01 

O.OOE+OO 3.96E-02 3.96E-02 O.OOE+OO 3.36E-01 3.36E-Ol 

No carcinogenic chemicals of concern were identified. 
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TABLE 18-27 

SUMMARY OF RISK CHARACTERIZATION FOR CANNON AFB 
RAA6 

Average Exposure Reasonable Maximum Exposure 

Subchronic Chronic Hazard Subchronic Chronic 
Receptor /Pathway Cancer Risk1 Hazard Index Index Cancer Risk1 Hazard Index Hazard Index 

Current Worker- Maintenance 

-- Soil Ingestion O.OOE+OO 1.73E-06 3.20E-06 O.OOE+OO 1.31E-04 1.80E-04 

-- Dermal Contact - Soil O.OOE+OO 2.94E-12 2.94E-11 O.OOE+OO 1.29E-10 1.29E-09 

-- Inhalation - VOCs O.OOE+OO 7.08E-07 7.08E-07 O.OOE+OO 2.76E-06 2.76E-06 

-- Inhalation - ParticulatesC2l O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

O.OOE+OO 2.43E-06 3.91E-06 O.OOE+OO 1.34E-04 1.83E-04 

Future Worker - Intrusive O.OOE+OO 1.82E-05 3.37E-05 O.OOE+OO 1.68E-04 2.30E-04 

-- Soil Ingestion O.OOE+OO 6.20E-12 6.20E-11 O.OOE+OO 8.27E-11 8.27E-10 

Dermal Contact - Soil O.OOE+OO 9.30E-08 9.30E-08 O.OOE+OO 4.15E-07 4.15E-07 

-- Inhalation - VOCs O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO QJ!OE+OO 

-- Inhalation - ParticulatesC2l O.OOE+OO 1.83E-05 3.38E-05 O.OOE+OO 1.69E-04 2.31E-04 

No carcinogenic chemicals of concern were identified. 
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TABLE 18-28 

SUMMARY OF RISK CHARACTERIZATION FOR CANNON AFB 
RAA7 

Average Exposure Reasonable Maximum Exposure 

Subchronic Chronic Hazard Subchronic Chronic Hazard 

Receptor /Pathway Cancer Risk1 Hazard Index Index Cancer Risk1 Hazard Index Index 

Future Worker - Intrusive 

-- Soil Ingestion O.OOE+OO 2.73E-04 2.73E-04 O.OOE+OO 1.45E-03 1.45E-03 

-- Dermal Contact - Soil O.OOE+OO 9.58E-10 9.58E-09 O.OOE+OO 1.75E-08 1.75E-07 

-- Inhalation - VOCs O.OOE+OO 1.06E-05 1.06E-05 O.OOE+OO 6.18E-05 6.18E-05 

-- Inhalation - Particulates<2> O.OOE+OO 3.83E-04 3.83E-03 Q.OOE+OQ 1.53E-03 1.53E-02 

O.OOE+OO 6.67E-04 4.12E-03 O.OOE+OO 3.04E-03 1.68E-02 

No carcinogenic chemicals of concern were identified. 
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TABLE 18-29 

Woodward-Clyde 
Consultants 

HABITAT TYPES ON CANNON AFB 

SWMU 

Age Drainage Ditch (SWMU 34) 

Engine Test Cell (SWMU 86-90) 

NE Stormwater Drainage (SWMU 95) 

Sewage Lagoons (SWMU 101, 102) 

LandfillS (SWMU 113) 

Old Entomology Rinse Area 
(SWMU 96) 

Sludge Weathering Pit (SWMU 76) 

Fire Department Training Area 1 
(SWMU 78) 

Solvent Disposal Area (SWMU 81) 

Fire Training Area 2 
(SWMU 106) 

Fire Training Area 3 
(SWMU 107) 

Fire Training Area 4 
(SWMU 109) 

Sanitary Sewer Line (SWMU 96) 

Playa Lake (Not a SWMU in this RI) 

22792A/89MC114W/R9T-18.29 10-02-92/RPT/17 

Habitat 

Suburban, mowed, grassy areas 

Disturbed, industrial area 

Short to mid-grassy open areas, 
mowed. 

Water 

Grassland, some shrub, disturbed, 
weedy areas 

Disturbed, weedy, some grassland 

Disturbed/bare areas, mowed 
grass, weeds 

Open space, mowed, mixed-species 
grassland 

Open space, mowed, mixed-species 
grassland 

Open space, mowed mixed-species 
grassland 

Disturbed, bare 

Disturbed, asphalt 

Buried sewer line 

Aquatic, surrounded by open 
grassy, weedy area 

Receptors 

Earthworms 
Robins 

Small rodents 
Hawks 

Waterfowl 

Small rodents 
Jackrabbits 
Hawks 

Small rodents 

Small rodents 

Small rodents 
Hawks 

Small rodents 
Hawks 

Small rodents 
Hawks 

Aquatic: Algae, 
invertebrates, 
insects 
Birds: Waterfowl 
(mostly ducks), 
shorebirds 
Mammals: Small 
rodents (mostly 
mice) 
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Chemicals 

IN ORGANICS 

Barium 

Cadmium 

Chromium 

Cobalt 

Copper 

Cyanide 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Sulfide, total 

Vanadium 

Zinc 

I I 
' j 

l I l • I 4 * j I I l • I 4 
' j 

i j 

TABLE 18-30 

COMPARISON OF MEAN, MAXIMUM, AND UCL CONCENTRATIONS IN 
SURFACE WATER SAMPLES TO FEDERAL AND 

STATE WATER QUALITY CRITERIA (~tg/1) 

Federal Ambient Water 

i j 

Concentration Detected Sample Number Quality Criteria<n New Mexico Water Quality Criteria<2> 

Fresh Fresh Livestock & 

I i 

Mean Max. UCL Acute Chronic Wildlife Watering Irrigation Warm Water Fishery<3> 

Acute Chronic 

89 110 136 CAN101-101N-3002 -- -- -- -- -- --
ND ND ND 3.9+ 1.1+ 50 10 3.9 1.13 

6.1 8.31 9.3 CAN101-101N-3003 16(hex) ll(hex) 1,000(hex) 100 1,736.5 (hex) 207 

1700(tri) 210(tri) 

4.7 4.81 5.3 CAN101-101N-3003 -- -- 1,000 50 -- --
28 51 62 CAN101-101N-3003 18+ 12+ 500 200 18+ 12+ 

11 CAN101-101S-3001 22 5.2 -- -- 22 5.2 

4.8 7.1 8.7 CAN101-101N-3003 82+ 3.2+ 100 5,000 82+ 3.2+ 

0.6 1.1 1.1 CAN101-101N-3003 2.4 0.012 10 -- 2.4 0.012 

10 5.41 24 CAN101-101N-3003 1,400+ 160+ -- -- 1,845+ 155+ 

4.9 4.91 5.0 CAN101-101N-3003 280 35 50 130 or 20 5 

CAN101-101S-3001 250+ + 

15 401 51 CAN101-101N-3003 4.1+ 0.12+ -- -- 4.1+ 0.12+ 

3,700 CAN101-101N-3003 -- 2+ + + -- -- -- --
17 38 47 CAN101-101N-3003 -- -- 100 100 -- --
55 120 151 CAN101-101N-3003 120+ 110+ 25,000 2,000 117 106 

----- --

l j 

22792A/89MCI14W/R9T-18.30 10-02-92/RPT/17 Sheet 1 of 3 

l j 



I I 
' j 

I I l i . ' l I I j I i t J I j I J 

TABLE 18-30 

(Continued) 

Federal Ambient Water 

Concentration Detected Sample Number Quality Criteria<'> 

Fresh Fresh 

Chemicals Mean Max. UCL Acute Chronic 

ORGANICS 

Acetone 35 CAN-101-101S-300 -- --
2-Acetylaminofluorene 34 CAN-101-101N-3003 -- --
bis(2-ethylhexyl)phthalate 15 CAN101-101N-3003 -- --
Bromoform 5.8 2.61 16 CAN101-101N-3003 -- --
Carbon disulfide 5.4 1.11 16 CAN101-101N-3003 -- --
Chloroform 6.8 5.4 16 CAN101-101N-3003 28,900 1,240 

Dibromomethane 5.7 2.1 16 CAN101-101N-3003 -- --
Di-n-butylphthalate 15 CAN101-101N-3003 -- --
3/4-methylphenol 0.0064 CAN1 01-1 01N-5003 -- --
Naphthalene 7.3 12 14 CAN101-101N-3003 2,300 620 

Pentachlorophenol 0.0078 CAN101-101N-5003 20 13 

Phenol 4.6 3.8 5.8 CAN101-101N-3003 10,200 2,560 

Tetrachloroethene 7.1 CAN101-101N-5003 5,280 840 

2,4,5-Trichlorophenol 0.0066 CAN101-101N-3003 -- --
Toluene 6.7 5 15 CAN101-101N-3003 17,500 --
Xylenes (total) 5.6 1.7 16 CAN101-101N-3003 -- --

-- ------

NO = not detected 
J = value estimated 

+ hardness dependent 
+ + in presence of > 500 mg/1 so. 
+ + + sulfide/hydrogen sulfide 

UCL = Upper 95% confidence limits 

22792A/89MC114W/R9T-18.30 10-02-92/RPT/17 
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New Mexico Water Quality Criteria<2> 

Livestock & 
Wildlife Watering Irrigation Warm Water Fishery<3> 

Acute Chronic 

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- -------- ----
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TABLE 18-30 

(Concluded) 

t I I J l j 

(1) U.S. EPA, Office of Water Regulations and Standards. 1986. Quality Criteria for Water. EPA 440/5-86-001. Washington, D.C. May. 

I j i j i j I i 

(2) New Mexico Water Quality Control Commission. 1991. Water Quality Standards for Interstate and Intrastate Streams in New Mexico. Rule No. WQCC91-1. Santa Fe, New Mexico. 

Rule No. WQCC91-1. Santa Fe, New Mexico. May. 
(3) For comparison purposes only; standard not applicable to water in the lagoons. 
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TABLE 18-31 

Woodward .Clyde 
Consultants 

COMPARISON OF MAXIMUM CONCENTRATIONS 
OF METALS IN SEDIMENTS TO REFERENCE CRITERIA 

EPA Threshold CannonAFB 
Max. Cone. Sediment Soils Background 

Chemical Sediment Criterion<1l Concentration 

Aluminum 17,700 J 10447 

Arsenic 14.7 J 33 1.95 
Barium 635 903 

Cadmium 11.75 31 1.01 

Chromium 51 J 9.31 

Cobalt 14.7 4.06 

Copper 346 136 15.44 

Iron 13,200 J 8683 

Lead 157 132 8.64 

Magnesium 6690 J 111903 

Manganese 155 167 

Mercury 8.1 J 0.8 

Nickel 27.6 J 8.49 

Selenium 35.3 1.35 

Silver 96.9 0.94 

Vanadium 97.9J 26.74 

Zinc 672 760 21.82 

NOTES: 

All concentrations in mg/kg 

(1) EPA Threshold Sediment Concentrations from Fitchko (1989) 
(2) RCRA Human Health Proposed Criteria (see Table 18-15) 
(3) Current RCRA/RFI (1989) Criteria. 

22792A-89MC114W/R9T-18.31 10-02-92/RPT/17 Sheet 1 of 1 
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Woodward .Clyde 
Consultants 

TABLE 18-32 

CALCULATION OF PESTICIDE CONCENTRATIONS 
IN WATER BY SEDIMENT PARTITIONING 

Cone. in Cone. in 
Chemical Sediment Koc Foe Water 

(mg/kg) (mg/L) 

Aldrin 0.017 2.29E+04 0.133 5.58E-Q6 
Dieldrin 0.033 2.29E+04 0.133 1.08E-05 
Chlordane (alpha) 0.031 7.76E+02 0.133 3.00E-04 
Chlordane (gamma) 0.045 7.76E+02 0.133 4.36E-04 
DDT 0.033 1.23E+04 0.133 2.02E-05 
Endrin 0.033 2.63E+04 0.133 9.43E-Q6 
Heptachlor 0.017 2.19E+04 0.133 5.84E-06 
Gamma-BHC 0.017 2.95E+03 0.133 4.33E-Q5 
PCBs-1016 0.33 3.55E+03 0.133 6.99E-Q4 
PCBs-1221 0.65 3.55E+03 0.133 1.38E-Q3 
PCBs-1254 0.49 3.55E+03 0.133 1.04E-Q3 
Toxaphene 1.7 1.48E+03 0.133 8.64E-03 

Concentration [water (mg/L)] = Concentration [sediment (mg/kg)] 
Koc *Foe 

Foe= Fraction of Organic Carbon in Sediment 
Koc =Sediment- Water Partition Coefficient (Chapman, 1989) 
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- Woodward-Clyde 

- Consultants 

-
~· 

- TABLE 18-33 

- COMPARISON OF MAXIMUM CONCENTRATIONS - OF ORGANIC CHEMICALS IN SEDIMENTS TO REFERENCE CRITERIA 

- EPA Threshold ... Max. Cone. Contaminant Water AWQC AWQC 
Sediment Concentration<1l Conc.<3l Acute<2l Chronic<2l - Chemical (mg/kg) (mg/kg) (mg/L) (mg/L) (mg/L) - Aldrin 0.017 0.021 5.58E-06 3.0E-03 - Dieldrin 0.033 l.OSE-05 2.5E-03 1.9E-06 - Endosulfan 0.017 

llllll Endosulfan 1 0.033 - Endosulfan Sulfate 0.033 

- Endrin 0.033 9.43E-06 l.SE-04 2.3E-06 

- Endrin Aldehyde 0.033 

- Endrin Ketone 0.033 

"'" 
Heptachlor 0.017 5.84E-06 5.2E-04 3.89E-06 

Heptachlor 0.017 - Epoxide - Methoxychlor 0.17 - PCB 1016 0.33 6.99E-04 2.0E-03 1.4E-05 ... 
PCB 1221 0.65 1.38E-03 2.0E-03 1.4E-05 - PCB 1232 0.33 6.99E-04 2.0E-03 1.4E-05 - PCB 1242 0.33 6.99E-04 2.0E-03 1.4E-05 

~- PCB 1248 0.33 6.99E-04 2.0E-03 1.4E-05 - PCB 1254 0.49 1.04E-03 2.0E-03 1.4E-05 

- PCB 1260 0.33 6.99E-04 2.0E-03 1.4E-05 

- Toxaphene 1.7 8.64E-03 7.3E-04 2.0E-07 

alpha-BHC 0.017 ,..., 

- alpha-Chlordane 0.031 3.0E-04 2.4E-03 4.3E-06 

beta-BHC 0.017 - delta-BHC 0.017 - gamma-BHC ,,.... 
(lindane) 0.017 0.012 4.33E-05 2.0E-03 S.OE-05 -

,.. 22792A/89MC114W/R9T-18.33 10-02-92/RPT/17 Sheet 1 of 2 -
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Woodward .Clyde 
Consultants 

TABLE 18-33 
(Concluded) 

EPA Threshold 
Max. Cone. Contaminant Water AWQC 

Sediment Concentration(!) Conc.C3) AcuteC2l 
Chemical (mg/kg) (mg/kg) (mg/L) (mg/L) 

gamma-chlordane 0.045 4.36E-04 2.4E-03 

4,4-DDD 0.053 13 

4,4-DDE 0.09 28 

4,4-DDT 0.033 0.006 2.02E-05 1.1E-03 

4-Chloraniline 100 

bis(2-ethylhexyl 
phthalate) 340 

NOTES: 

(1) 
(2) 
(3) 

EPA Threshold Contaminant Concentrations from Fitchko (1989). 
Federal (EPA) Clean Water Act AWQC (1986). 
Water concentration partitioned using max. sediment value (see Table 18-32) 

22792A/89MC114W/R9T-18.33 10-02-92/RPT/17 

AWQC 
ChronicC2l 

(mg/L) 

4.3E-06 

1.1E-06 
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TABLE 18-34 

SOIL ANALYTICAL RESULTS FOR SWMU LOCATIONS 
WHERE CANNON BACKGROUND CONCENTRATIONS WERE EXCEEDED 

SWMU Number 

Normal Range Levels in Cannon 
in U.S. Soils Southwest Background 34 76 78 86-90 95 107 109 

(1) (2) (3) 

AI 700 - 100,000 5,000 10,447 < < 19,100 < < 
As 0.1 - 40 6.5 1.95 < < 2.18 < < 
Ba 10-5,000 500 903 < < < 1,350 3,820 
Cd 0.01 - 2.0 -- 1.01 1.3 < 14.2 '6.79 1.8 
Cr 5- 1,500 30 9.31 12.3 10 30 87.1 115 10.1 10 
Co 0.5- 65 3-7 4.06 < 4.6 < 16 12.6 
Cu 1- 700 20 15.44 15 < 449 304 59 
Fe 100 - 100,000 15,000 8,683 < 9,300 9,920 38,600 41,200 
Pb 10- 700 15 8.64 40.7 12.6 411 215 147 298 17.6 
Mn 20- 10,000 500 167 < 226 195 578 443 
Se <0.1 - 4.3 0.30 1.35 2.2 8.4 
Zn <5- 2,900 45 21.82 237 24.9 589 2,840 467 
Hg <O.Dl- 4.6 0.32 -- -- -- 0.1 0.15 0.38 
Ni 2- 750 15 8.49 -- -- < 76.7 49.1 
Be <1- 15 1-2 0.68 -- -- 0.44 0.37 
Sb 0.2- 10 <1 5.44 -- -- -- 56.2U 
Ag 0.01 - 8 -- 0.94 -- -- -- 1.16 

Other: 

Benzo~ a }E.l!ene -- -- 0.2 

All concentrations in mgjkg 

< Max and UCL values lower than Cannon background value (Table 2-7). 

m 
Values mainlffrom Bowen (1979). Values for Cu, Pb, Zn, and Se from USGS (1984) 
Values from able 2-7 
Values from Table 2-7 
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TABLE 18-35 

TOXICITY INFORMATION FOR METALS TO BIRD SPECIES 

Dose (D) (mg/kg-BW /d) Screening Intake 
Chemical Organism Dietary Level (DL) (mgjkg) Test Duration Toxicity Type Value Reference 

(mgjkg-BW /d) 

Copper mallards 29 D -- NOEL 29 NAS 1977 
250 DL 

Cyanide mouse 3D -- LD50 0.003 USDHHS 1987 

Lead Kestrels 50 DL -- NOEL 7.5 (mallards=4.2) Scheuhammer 1987 
ring doves 100 DL -- LOEL 7.5 (mallards=4.2) Scheuhammer 1987 
Japanese quail 10 DL -- LOEL 7.5 (mallards=4.2) Scheuhammer 1987 
chickens 200 DL -- LOEL 7.5 (mallards=4.2) Scheuhammer 1987 

Mercury ducks 0.1 DL -- TDLO 0.0057 Scheuhammer 1987 
mallards 0.0005 DL -- LDLO 2.8E-06 Golchfield and Burger 1987 
mallards 3DL 21 days LOEL 0.017 Scheuhammer 1987 

Silver rats 330 D LD10 3.3 USDHHS 1987 

Zinc mallards 3,000-12,000 DL 60 days LDLO 1.68 Gasaway and Buss 1972 

22792A/89MC114W /R9T -18.35 1 0-02-92/RPT/18 Sheet 1 of 1 
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TABLE 18-36 

HAZARD CALCULATION FOR DUCKS FROM WATER AND SEDIMENT INGESTION 

Ref. 

Calder 1983 
Teres 1991 

Nagy 1987 
Teres 1991 

Goodman & Fisher 1967 

Water 

Intake (l/day) 
Body weight (kg) 
Concentration (mg/1) 
Dose (mg/kg/d) 
Screening Value (mg/kg/d) 

••H~#Itr~•••Qllijl,i~#k 

Sediment 

Food Intake (kg/day) 
Body weight (kg) 
% Sediment in Diet 
Matrix effect 
Sediment Intake (kg/day) 
Concentration (mg/kg) 
Dose (mg/kg/d) 
Screening Value (mg/kg/d) 

nai:~ta 949#~#(<········ 

Cu Cn Pb Hg Ag Zn 

0.063 0.063 0.063 0.063 0.063 0.063 
1.11 1.11 1.11 1.11 1.11 1.11 

0.051 0.011 0.0071 0.0011 0.04 0.12 
0.0028945 0.0006243 0.0004029 0.0000624 0.0022702 0.0068108 

29 0.003 4.2 0.0057 3.3 1.68 

.······••• > o.Q06f <t2&~t t),Q<JQI> \oJ)no > > o.ooo7 < ();0041 

Cu Cn Pb Hg Ag Zn 

0.062 0.062 0.062 0.062 0.062 0.062 
1.11 1.11 1.11 1.11 1.11 1.11 
0.5 0.5 0.5 0.5 0.5 0.5 
0.1 0.1 0.1 0.1 0.1 0.1 

0.031 0.031 0.031 0.031 0.031 0.031 
346 NA 157 8.1 96.9 672 

0.97 0.00 0.44 0.02 0.27 1.88 
29 0.003 4.2 0.0057 3.3 1.68 

···•····· ().()~~/· ·Q.Q® <o.t<M · ~.9§9 o.osi ntt7> 

wlltiW & S&tilli6htli~zafa Ou6tient / . tt~J •••••• •·••··••• . od.i · · ·· ono< H tt98? H §.~8 . . H t}t¢ < 
Hazard Index 5.52 

Notes: 
Maximum values were used to represent water and sediment concentrations 
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Woodward~Civde Consultant g-

FIRE TRAINING AREAS 2, 3, & 4 
AND LANDFILL 5 

PRIMARY RELEASE SECONDARY RELEASE TERTIARY EXPO SUI 
SOURCE MECHANISM-1 SOURCE MECHANISM-2 SOURCE ROUTE ---

ON-SITE ~I FUTURE WORKER RESIDENTS-
(CURRENT/FUTURE) (ADULT/CHILO) 

DIRECT CONTACT• INGESTION • I 
SUBSURFACE ~ INHALATION • I 

SOIL DERMAL • I 

INGESTION I I 
STORM WATER 

~ sw ~ INHALATION I I RUNOFF 
DERMAL I I 

' MIXING AND INGESTION I I 
/ INflLTRATION/ ~ SOIL ~ PERCOLATION ~ GW ~ INHALATION I I 

PERCOLATION DERMAL I I 

VOLATILE• AIR/DUST INGESTION 0 I 
EMISSION/ 1-----1-- SUBSURFACE ~ INHALATION • • FUEL SPILLS TO WIND SOIL DERMAL 0 I 

SURFACE SOIL DURING 
FIRE TRAINING, 

INGESTION • I LANDFILL WASTES INTRUSIVE 
INHALATION • I ACTION 

DERMAL • I 

DIRECT• INGESTION • • CONTACT WITH "" INHALATION • • SURFACE SOIL DERMAL • • 
VOLATILE• INGESTION 0 0 
EMISSION/ ~ AIR/DUST INHALATION • • WIND DERMAL 0 0 

L.E~E~D 

I INCOMPLETE EXPOSURE PATHWAYS 

• SIGNIFICANT EXPOSURE PATHWAY Job No. : B9MC114W RISK ASSESSMENT AREA 1 0 RELATIVELY INSIGNIFICANT EXPOSURE PATHWAY 
CONCEPTUAL SITE MODEL * DOES NOT APPLY TO LANDFILL 5 WHICH IS COVERED Prepared by : P.T. 

WITH FILL AND VEGETATED 
Date : 4/13/92 CANNON AIR FORCE BASE .-A .., 

FIG. 18-1 
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ENGINE CELL TEST AREA 

PRIMARY RELEASE SECONDARY RELEASE TERTIARY 
SOURCE MECHANISM-1 SOURCE MECHANISM-2 SOURCE 

DIRECT CONTACT 
SUBSURFACE 

SOIL 

STORM WATER ~ sw ~ 
RUNOFF 

' MIXING AND 

/ 
INFILTRATION ~ SOIL ~ PERCOLATION ~ GW ~ 

VOLATILE AIR/DUST 
EMISSION/ ~ SUBSURFACE :-----

EFFLUENT FROM 
WIND SOIL 

STEAM CLEANING OF 
AIRCRAFT ENGINES 

INTRUSIVE 
ACTION 

DIRECT 
CONTACT WITH 
SOIL SURFACE 

VOLATILE 
EMISSION/ ~ AIR/DUST 

WIND 

LEGEND 

I INCOMPLETE EXPOSURE PATHWAYS Job No. : 89MC114W 

• SIGNIFICANT EXPOSURE PATHWAY 
0 RELATIVELY INSIGNIFICANT EXPOSURE PATHWAY Prepared by : P.T. 

Date : 4/13/92 

I I I I I J I I [ 

Woodward-Clyde Consultant .. -
EXPOSUI 

ROUTE . ·---· . -·. 

ON-SITE I FUTURE 
WORKER RESIDENTS 

(CURRENT/FUTURE) {ADULT/CHILD) 

INGESTION 0 I 
INHALATION • I 

DERMAL 0 I 

INGESTION I I 
INHALATION I I 

DERMAL I I 

INGESTION I I 
INHALATION I I 

DERMAL I I 

INGESTION 0 I 
INHALATION • I 

DERMAL 0 I 

INGESTION I I 
INHALATION I I 

DERMAL I I 

INGESTION • I 
INHALATION • I 

DERMAL • I 

INGESTION 0 I 
INHALATION • I 

DERMAL 0 I 

RISK ASSESSMENT AREA 2 
CONCEPTUAL SITE MODEL 

CANNON AIR FORCE BASE ~ 
~ 

FIG. 18-2 
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Woodward-Clyde Consultant ..,_ 

NE STORM DRAINAGE AREA 
OLD ENTOMOLOGY RINSE AREA 

PRIMARY RELEASE SECONDARY RELEASE TERTIARY EXPOSURE 
SOURCE MECHANISM-1 SOURCE MECHANISM-2 SOURCE ROUTE - --- - ---

ON-SITE AJTURE 
WORKER RESIDENTS 

{CURRENT/FUTURE) (ADULT/CHILD) 

INGESTION • I 
DIRECT INHALATION • I CONTACT 

DERMAL • I 

INGESTION I I 
STORM WATER ~ SW ~ INHALATION I I RUNOFF 

DERMAL I I 

MIXING AND INFILTRATION/ 
INGESTION I I 

/ 
INFILTRATION ~ SOIL (---..-. PERCOLATION ~ GW ~ INHALATION I I 

DERMAL I I 

VOLATILE AIR/DUST INGESTION 0 I 
EMISSION/ ~ SUBSURFACE ~ INHALATION • • WIND SOIL DERMAL 0 I 

SURFACE DRAINAGE 
AND RINSATE ~ 

INTRUSIVE INGESTION • I 

• ACTION INHALATION I 
DERMAL • I 

DIRECT INGESTION • • 
CONTACT WITH ~ ... INHALATION • • SURFACE SOIL DERMAL • • 

VOLATILE INGESTION 0 0 
EMISSION/ ~ AIR/DUST INHALATION • • WIND DERMAL 0 0 

LEGEND 

I INCOMPLETE EXPOSURE PATHWAYS Job No. : 89MC114W • SIGNIFICANT EXPOSURE PATHWAY RISK ASSESSMENT AREA 3A 
0 RELATIVELY INSIGNIFICANT EXPOSURE PATHWAY Prepared by : P.T. CONCEPTUAL SITE MODEL 

Date : 4/13/92 CANNON AIR FORCE BASE ~ 
:-., 

FIG. 18-3 
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---------------------------------------Woodward-Clyde Consultants-

PRIMARY 
SOURCE 

WASTEWATER 

LEGEND 

RELEASE 
MECHANISM-1 

INFILTRATION/ L­
PERCOLATION ,.--

WASTEWATER LAGOONS 
AND EFFLUENT DISCHARGE 

·sECONDARY 
SOURCE 

RELEASE 
MECHANISM-2 

TERTIARY 
SOURCE 

EXPOSURE 
ROUTE 

POTENTIAL 
RECEPTOR 

ON-SITE I FlTTURE 
WORKER RESIDENT 

(CURRENT/FlTTURE) (ADULT/CHILD) 

DIRECT CONTACT I 'INGESTION I I I I 
SUBSURFACE ~ INHALATION I I 

SOIL DERMAL I I 

STORM WATER ~ 
RUNOFF 

INGESTION I 0 I I 

SW M INHALATION I I I I I 
DERMAL 0 I 

J 
I I I INGESTION 

SEDIMENT/ 1/ _ I INFILTRATION/ L....-

SOIL ~ PERCOLATION r--- GW M INHALATION I I I I I 

VOLATILE 
EMISSION/ 

WIND 

INTRUSIVE 
ACTION 

DERMAL I I 

AIR/DUST INGESTION I I 
~SUBSURFACE~ INHALATION I I I 

SOIL DERMAL I I l 

' INGESTION 
INHALATION 

DERMAL 

I 
I 
I 

I 
I 
I 

DIRECT INGESTION I I 
CONTACT WITH INHALATION I I 

SEDIMENT DERMAL I I 

DIRECT INGESTION 0 I 
CONTACT WITH :- INHALATION I I 

!SURFACE WATER DERMAL 0 I 

..t- I INCOMPLETE EXPOSURE PATHWAYS Job No · 89MC1 w 
g • SIGNIFICANT EXPOSURE PATHWAY . . 

14 
RISK ASSESSMENT AREA 38 

~ 0 RELATIVELY INSIGNIFICANT EXPOSURE PATHWAY Prepared by : P.T. CONCEPTUAL SITE MODEL 
..-u Date : 4/13/92 CANNON AIR FORCE BASE ~ 

~ 
FIG. 18-4 

j 
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Woodward-Clyde Consultants -
FIRE TRAINING AREA 1 

SOLVENT DISPOSAL AREA 

PRIMARY RELEASE SECONDARY RELEASE TERTIARY EXPOSUF 
SOURCE MECHANISM-1 SOURCE MECHANISM-2 SOURCE ROUTE . ·---· . -·. 

ON-SIT£ FUltiRE 
WORKER 

CURRENTiFuruRE) 
RESIDENTS 

. (ADULTiCHILD~ 

DIRECT CONTACT INGESTION 0 I 

SUBSURFACE INHALATION • I 
SOIL DERMAL 0 I 

INGESTION I I 
STORM WATER ~ SW ~ INHALATION I I 

RUNOFF 
DERMAL I I 

t 
MIXING AND INGESTION I I 

/ INFILTRATION/ 1-- SOIL ~ 
INFILTRATION~ ~ GW ~ INHALATION I I PERCOLATIO 

PERCOLATION DERMAL I I 

VOLATILE AIR/DUST INGESTION 0 0 

EMISSION/ ~ SUBSURFACE ~ INHALATION • 0 

FIRE TRAINING, WIND SOIL DERMAL 0 0 

SPILLAGE AND 
DISPOSAL OF INGESTION I I 

FUELS, SOLVENTS INTRUSIVE INHALATION I I 
ACTION DERMAL I I 

DIRECT INGESTION • I 

CONTACT WITH INHALATION • I 
SURFACE SOIL DERMAL • I 

VOLATILE INGESTION 0 I 
EMISSION/ --- AIR/DUST INHALATION • I 

WIND DERMAL 0 I 

LEGEND 

I INCOMPLETE EXPOSURE PATHWAYS 

• SIGNIFICANT EXPOSURE PATHWAY Job No. : 89MC114W RISK ASSESSMENT AREA 4 
0 RELATIVELY INSIGNIFICANT EXPOSURE PATHWAY 

Prepared by : P. T. CONCEPTUAL SITE MODEL 

Date : 4/13/92 CANNON AIR FORCE BASE ~ ... 
FIG. 18-5 
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SLUDGE WEATHERING PIT 

PRIMARY RELEASE SECONDARY RELEASE TERTIARY EXPOSUR 
SOURCE MECHANISM-1 SOURCE MECHANISM-2 SOURCE ROUTE - . -

ON-SITE FUTURE 
WORKER RESIDENTS 

(CURRENT/FUTURE) (ADULT/CHILD) 

PIRECT CONTACT INGESTION 0 I 
SUBSURFACE INHALATION • I 

SOILS DERMAL 0 I 

INGESTION I I 
STORM WATER r----- sw f----. INHALATION I I RUNOFF 

DERMAL I I 

MIXING AND INFILTRATION/ 
INGESTION I I 

/ INFlLTRAllON/ f-- SOIL ~ PERCOLATION ~ GW ~ INHALATION I I 
PERCOLATION DERMAL I I 

VOLATILE AIR/ 
INGESTION 0 I 

EMISSION/ ~ f-----. INHALATION • I 
WIND DUST 

DERMAL 0 I 
CONTAMINATED 

SOILS AND WASTE INGESTION I I 
INTRUSIVE 

INHALATION I I ACTION -.. 

DERMAL I I 

VOLATILE INGESTION 0 I 
EMISSION/ ~ AIR INHALATION • I 

WIND DERMAL 0 I 

DIRECT INGESTION I I 
CONTACT WITH - INHALATION I I 
SURFACE SOIL DERMAL I I 

l.EGEt::IO 

I INCOMPLETE EXPOSURE PATHWAYS Job No. : 89MC114W RISK ASSESSMENT AREA 5 
• SIGNIFICANT EXPOSURE PATHWAY CONCEPTUAL SITE MODEL 
0 RELATIVELY INSIGNIFICANT EXPOSURE PATHWAY Prepared by : P.T. 

Date : 4/13/92 CANNON AIR FORCE BASE ~ ... 
FIG. 18-6 
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AGE DRAINAGE DITCH 

PRIMARY RELEASE SECONDARY RELEASE TERTIARY EXPOSUR 
SOURCE MECHANISM-1 SOURCE MECHANISM-2 SOURCE ROUTE 

ON-SITE FUTURE 
WORKER RESIDEI'lTS 

(CURRENT/FUTURE) (ADULT/CHILO) 

STORM WATER 
INGESTION I I 

RUNOFF ~ SW ---- INHALATION I I 
DERMAL I I 

' MIXING AND INFILTRATION/ 
INGESTION I I 

/ INFILfTRATION/ f-- SOIL ~ PERCOLATION ~ GW 1----e- INHALATION I I 
PERCOLATION DERMAL I I 

FUGITIVE DUST AIR/ 
INGESTION 0 I 

EMISSION/ ~ ~ INHALATION • I 
DUST 

AGE DITCH 
WIND DERMAL 0 I 

SOILS AND WATER 
AND WASTE INGESTION • I 

INTRUSIVE INHALATION • I 
ACTION 

DERMAL • I 

DIRECT CONTACT* 
INGESTION • I 
INHALATION • I 

(WASTE/SOIL) DERMAL • I 

VOLATILE 
INGESTION 0 I 

r--- AIR/DUST INHALATION • I 
EMISSION/WIND 

DERMAL 0 I 

!,EG~ND 

I INCOMPLETE EXPOSURE PATHWAY 

• SIGNIFICANT EXPOSURE PATHWAY Job No. : 89MC114W 
0 RELATIVELY INSIGNIFICANT EXPOSURE PATHWAY RISK ASSESSMENT AREA 6 

* TILLING PERFORMED IN OCT. 1988 Prepared by : P.T. CONCEPTUAL SITE MODEL 

Date : 4/13/92 CANNON AIR FORCE BASE ~ 
~ 

FIG. 18-7 
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SANITARY SEWER LINE 

PRIMARY RELEASE SECONDARY RELEASE TERTIARY EXPOSURE 
SOURCE MECHANISM-1 SOURCE MECHANISM-2 SOURCE ROUTE 

ON-SITE FUTURE 
WORKER RESIDENTS 

(CURRENT/F\JTURE) (ADULT/CHILD) 

DIRECT CONTACT INGESTION • I 
SUBSURFACE - INHALATION • I 

SOIL DERMAL • I 

INGESTION I I 
STORM WATER 

~ SW INHALATION I I 
RUNOFF 

DERMAL I I 

' MIXING AND INFILTRATION/ 
INGESTION I I 

/ INFILTRATION/ e.- SOIL ~ PERCOLATION -- GW INHALATION I I 
PERCOLATION DERMAL I I 

VOLATILE AIR/DUST INGESTION 0 I 
EMISSION/ ~ SUBSURFACE ~ INHALATION • I 

WIND SOIL DERMAL 0 I 

LEAKING SEWAGE 

INTRUSIVE 
INGESTION • I 

ACTION INHALATION • I 
DERMAL • I 

DIRECT INGESTION I I 
CONTACT WITH INHALATION I I 
SURFACE SOIL DERMAL I I 

VOLATILE INGESTION 0 I 
EMISSION/ ~ AIR/DUST INHALATION • I 

WIND DERMAL 0 I 

LEGE~Q 

I INCOMPLETE EXPOSURE PATHWAYS Job No. : 89MC114W RISK ASSESSMENT AREA 7 

• SIGNIFICANT EXPOSURE PATHWAY Prepared by : P. T. CONCEPTUAL SITE MODEL 
0 RELATIVELY INSIGNIFICANT EXPOSURE PATHWAY 

Date : 4/13/92 CANNON AIR FORCE BASE ~ 
~ 

FIG. 18-8 
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19.0 

APPLICABLE OR RELEVANT 

AND APPROPRIATE REQUIREMENTS ANALYSIS 

Both RCRA and CERCIA. requirements for evaluating the nature and extent of 

potential hazardous waste contamination at each SWMU will be included in the 

investigations at Cannon AFB. 

Cannon AFB must evaluate the SWMUs identified by the USEPA during the RCRA 

Facility Assessment (RF A) as a condition of their RCRA Part B permit. The 

investigations conducted by WCC, although termed a Remedial Investigation, are 

designed to satisfy RFI guidance for characterizing the SWMU s and developing and 

implementing corrective action measures, if necessary. 

Cannon AFB is conducting this investigation under the Air Force's IRP. The IRP 

requires that the investigation follow the regulatory requirements of CERCIA. and is the 

basis for assessment and response actions on USAF installations. The Superfund 

Amendments and Reauthorization Act of 1986 (SARA) augmented the scope and 

requirements of CERCIA. and gave specific directives to federal facilities regarding 

investigation of waste disposal sites. Under SARA, determination of Applicable or 

Relevant and Appropriate Requirements (ARARs) is required, and potential 

remediation alternatives should be considered at the initiation of a Remedial 

Investigation/Feasibility Study (RI/FS). 

As part of future Feasibility Studies (Corrective Measure Studies under RCRA), 

alternative remedial or corrective action measures will be evaluated to assess the degree 

to which they attain or exceed applicable and relevant federal and state public health 

and environmental standards. A preliminary identification and discussion of potential 

ARARs applicable to the planned RI at Cannon AFB is presented below. Review of 

these ARARs will highlight any site-specific regulatory conditions that might either limit 

the choice of alternatives or place limits on contaminant concentrations. 

22792A/89MC114W /R9.19 10-09-92/RPT /18 19-1 
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The ARARs presented herein are chemical-specific and location-specific. Identification 

of action-specific ARARs can only be addressed during the detailed analysis of remedial 

action alternatives. 

19.1 DEFINITION OF ARARs 

Cleanup standards for remedial actions must attain a general standard of cleanup that 

assures protection of human health and the environment, is cost-effective, and uses 

permanent solutions and alternative treatment technologies or resource recovery 

technologies to the maximum extent practicable. In addition, SARA requires that any 

hazardous substance or pollutant remaining on site meet the level or standard of control 

established by ARAR standards, requirements, criteria, or limitations established under 

any federal environmental law, or any more stringent standards, requirements, criteria, 

or limitations promulgated in accordance with a state environment~ statute. 

A requirement may be either applicable or relevant and appropriate to remedial 

activities at a site, but not necessarily both. Applicable requirements are those cleanup 

standards, standards of control, and other substantive environmental protection 

requirements, criteria, or limitations promulgated under federal or state law that 

specifically address a hazardous substance, pollutant, contaminant, remedial action, 

location, or other circumstances at a site. 

If a regulation is not applicable, it may still be relevant and appropriate. The basic 

considerations are whether the requirement (1) regulates or addresses problems or 

situations sufficiently similar to those encountered at the subject site (i.e., relevance), and 

(2) is appropriate to the circumstances of the release or threatened release, such that its 

use is well suited to the particular site. Determining whether a requirement is relevant 

and appropriate is site-specific and must be based on best professional judgment. This 

judgment is based on a number of factors, including the characteristics of the remedial 

action, the hazardous substances present at the site, and the physical circumstances of 

the site and of the release, as compared to the statutory or regulatory requirement. 

Compliance with all requirements found to be applicable or relevant and appropriate is 

mandatory under SARA. 

22792A/89MC114W /R9.19 10-09-92/RPI' /18 19-2 
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"To be considered" materials (TBCs) are nonpromulgated advisories, proposed rules, 

criteria, or guidance documents issued by federal or state governments that do not have 

the status of potential ARARs. However, these advisories and guidance are to be 

considered when determining protective cleanup levels where no ARAR exists, or where 

ARARs are not sufficiently protective of human health and the environment. In these 

circumstances, chemical-specific TBC values are used to establish cleanup targets. 

19.2 CHEMICAL-SPECIFIC ARARs 

The chemical-specific ARARs and other criteria or guidelines to be considered 

presented in Tables 19-1, 19-2, 19-3, 19-4, and 19-5 are based on standards, guidelines, 

and criteria found in relevant literature, discussions with appropriate state regulatory 

agency personnel, and past project experience. 

Chemical-specific requirements are based on health or risk-based concentration limits 

of discharge limitations in environmental media (i.e., water, soil) for specific hazardous 

chemicals. These requirements may be used to set cleanup levels for the chemicals of 

concern in the designated media, or to set a safe level of discharge (e.g., wastewater 

discharge, taking into account water quality standards) where a discharge occurs as part 

of the remedial activity. 

Sources for potential target cleanup levels included selected standards, criteria, and 

guidelines that are typically considered as ARARs for remedial actions conducted under 

CERCLA, as well as some recently published guidance and proposed action levels 

developed under RCRA that should be regarded as TBCs. In addition, New Mexico has 

developed standards for groundwater and surface water. A summary of these federal 

and state regulations, standards, and criteria is presented in Table 19-1. 

For groundwater, Maximum Contaminant Levels (MCLs) or non-zero Maximum 

Contaminant Level Goals (MCLGs) established under the Safe Drinking Water Act 

(SDWA) are often accepted by regulatory agencies as cleanup levels for groundwater 

remedial activities, especially if the groundwater is or could be a drinking water source. 

2Z792A/89MC114W /R9.19 10-o9-92/RPr /18 19-3 
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Since groundwater in the vicinity of Cannon AFB is classified as a current source of 
drinking water (Class IIA Groundwaters ), the identification of potential target cleanup 
levels for groundwater samples from Cannon AFB focused on standards, criteria, and 
guidelines primarily for drinking water. These standards include MCLs, and MCLGs, 
as well as the New Mexico drinking water standards, and are presented on Table 19-2. 
Also included are hazardous constituent concentration limits under RCRA Subpart F. 
Secondary maximum contamination levels (SMCLs) established under SDWA are also 
presented on Table 19-2 although they are not federally enforceable and should be 
regarded as TBCs. 

State and federal standards for surface water quality for any possible contaminants are 
presented on Table 19-3 and are considered applicable or relevant and appropriate only 
if the remedial activity impacts surface waters. If, during remediation, contaminated 
groundwater is extracted and proposed for discharge to on-site or off-site surface waters, 
or if contaminated runoff from a remediation site drains into surface waters, then these 
standards and criteria would be applicable. Surface waters present at the site consist of 
playas, which are included by the state under its surface water quality standards. Federal 
ambient water quality criteria protective of aquatic life could be relevant and 
appropriate if the playas became contaminated. As no human consumption of either the 
surface water or aquatic organisms in these playas occurs, federal criteria protective of 
human health are not relevant or appropriate. If no values are shown for possible 
contaminants on Table 19-3, there are no standards at this time. 

19.3 TBCs 

In general, very few cleanup standards exist for soil contamination. For petroleum­
related spills, cleanup levels are often based upon guidance developed from underground 
storage tank (UST) investigations or, if non-petroleum wastes are involved, levels are 
often based on site-specific risk assessment, hazardous waste definition, or background 
levels. New Mexico has its own UST regulations which are considered ''TBCs" for all 
SWMUs where petroleum contamination not associated with USTs is found. This 
approach was adopted for all petroleum related releases with the exception of Fire 
Department Training Area No. 4. This SWMU did, at one time, have a UST at the site, 

22792A/89MC114W /R9.19 10~·92/RPT /18 19-4 
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which would make the State UST regulations applicable for this SWMU if petroleum 

contamination is found. 

Recently some human health-based criteria for soil and water contaminant levels have 

been published as guidance for RCRA Facility Investigations (hereinafter referred to as 
the "RFI Guidance"), and RCRA-related action levels have been proposed (Table 19-1). 

However, these figures were developed specifically for application in RCRA-related 

activities, although it appears they are being used as proposed ARARs, where no other 
standards exist. These guidelines are presented, therefore, as TBCs rather than 

chemical-specific ARARs and represent potential cleanup levels only. Actual cleanup 

levels that may be applied to a particular area will depend on site-specific requirements 

based in part on the Remedial Investigation and are subject to final approval by the 

appropriate regulatory agency or agencies. The RCRA levels are presented and used 

for the purposes of this ARARs investigation because there are no other sources of 

standards or guidance for contaminated soils cleanup levels. 

The RFI guidance levels presented on Tables 19-4 and 19-5 for cleanup of contaminated 

soils are based on EPA-derived chronic exposure assumptions and are intended as 

screening levels at RCRA facilities to determine if there is a potential need for 

corrective measures and if a Corrective Measures Study is warranted. As previously 

discussed, they do not necessarily represent a target cleanup level. The proposed RCRA 

action levels, also on Tables 19-4 and 19-5, if exceeded, may also trigger a Corrective 

Measure Study. However, because these levels are only proposed, at this time they are 

not enforceable under RCRA (55 FR 30798, July 27, 1990). 

19.4 LOCATION-SPECIFIC ARARS 

Location-specific ARARs are restrictions placed on the types of activities that may occur 

in particular locations. Potential location-specific ARARs for Cannon AFB are 

presented on Table 19-6. The location of a site may be an important characteristic in 

determining its impact on human health and the environment; thus, individual states may 

establish location-specific ARARs. These ARARs may restrict or preclude certain 

remedial actions or may apply only to certain portions of a site. Examples of location­

specific ARARs include federal and state requirements for preservation of historic 

22711:zA/811MC114W /R9.111 lO..QII·IIZ/RPr /18 19-5 
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landmarks, endangered species and wetlands protection, and floodplain restrictions on 

management of hazardous waste. 

Due to the possible presence of both federal- and state-listed threatened/endangered 

(T /E) species at the site, the federal and state Endangered Species Acts are both 
considered "possibly" applicable. If T /E species are definitely found at the site, these 

acts would be applicable. Section 106 of the federal Historic Preservation Act is 

considered "possibly" applicable due to a federal agency having authority over any actions 

that could impact on historically significant objects, buildings, or structures at the site. 

Although no buildings, objects, or structures at Cannon AFB have yet been placed on 

the register, the evaluation process is still ongoing at the Base. Due to both 

architectural and archaeological surveys being conducted on Cannon AFB, the State 
Cultural Properties Act is also considered "possibly" applicable and communications with 

the State Historic Preservation Office should be renewed prior to any remedial activity. 

While there is uncertainty concerning the future definition of wetlands, it is the opinion 

of the U.S. Fish and Wildlife Service that the playas on this site fall under the current 

definition of wetland areas under federal wetland delineation guidance (personal 

communication, July 1991). The federal regulations governing wetlands, however, are 

not considered applicable or relevant and appropriate as long as the project does not 

impact the wetland areas. If the playa lakes on base continue to be considered wetlands 

and if remedial activities should impact these wetland areas, then the regulations would 

be considered applicable and coordination with the U.S. Fish and Wildlife Service would 

need to be initiated prior to any remedial activity. Table 19-6, therefore, shows a 

"possibly" applicable designation, as remedial activities are not fully known at this time. 

The State of New Mexico does not have its own wetlands regulations at this time. 

19.5 COMPARISON OF LABORATORY RESULTS TO ARARS 

The laboratory analytical values presented as "detected" and "estimated" for chemicals 

at each SWMU were compared to the applicable chemical-specific ARARs listed in 

Tables 19-2 through 19-5 to determine which (if any) soil, sediment, groundwater, and 

surface water samples exceeded the listed standards or guidelines. 

:U79ZA/89MCU.4W /R9.19 10-o9·92/RPT /18 19-6 
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For metals in soil, only values detected above the Cannon AFB background 
concentrations statistical range were compared against the RCRA proposed action levels 
and the RFI criteria for soils. Exceptions were beryllium, arsenic, and benzo(a)pyrene, 
whose background values exceeded the criteria/action levels for soils; therefore, all 
values for these chemicals were compared against the relevant criteria/ action levels. 
Metals such as beryllium and arsenic, whose 95% UCL concentrations did not exceed 
background and regional soil concentrations, were not considered contaminants of 
concern (see Section 18.2.2) and not compared against RCRA action levels or RFI 
criteria for the Risk Assessment. As discussed previously in Section 18.2.3, some RFI 
criteria and RCRA action levels were recalculated using updated RID and SF values. 
Chemical values were compared against both the original and the revised calculations. 
No RCRA action levels or RFI criteria levels are available for comparison of values of 
lead, cobalt, iron, or magnesium in soil. 

As previously discussed in Section 18.6, Environmental Risk Assessment, the following 
metals detected in the Wastewater Lagoons' (SWMU Nos. 101 and 102) surface water 
samples exceeded the National Ambient Water Quality Criteria (AWQC) for: lead, 
copper, mercury, silver, and zinc. The sediment/water equilibrium partitioning approach 
was used to evaluate sediment toxicity and the values obtained were also compared 
against the AWQC; the chronic values for chlordane (alpha and gamma), DDT, endrin, 
PCBs, and toxaphene were exceeded even though chronic values are frequently below 
the detection levels used for surface water. Table 19-7 gives the contaminant name, 
sample concentrations, and the federal criteria exceeded. New Mexico standards for 
surface water quality (as outlined on Table 19-3) were not exceeded in any of the surface 
water samples. Section 18.6 of this report presents a discussion on the individual 
samples that exceeded the A WQC. 

The state and federal groundwater quality standards presented in Table 19-2 were 
compared against the laboratory results for the groundwater samples taken at the Old 
Entomology Rinse (SWMU No. 96), the Wastewater Lagoons (SWMU Nos. 101 and 
102), and Landfill No.5 (SWMU No. 113). None of the standards were exceeded. 

Soil sample results were compared against the "to be considered" RFI criteria and 
proposed RCRA action levels. These levels are not cleanup standards, but are 

22792A/89MC114W /R9.19 10-09-92/RPr /18 19-7 
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considered as screening levels used to assess whether a Corrective Measures Study is 

warranted. The screening levels for soils are presented in Tables 19-4 and 19-5. 

Table 19-8 outlines the SWMU, contaminant name, concentration of contaminant, and 

the criteria/level exceeded. Antimony (SWMU Nos. 86-90), beryllium (SWMU Nos. 34, 

76, 78, 86-90, 95, and 98) and arsenic (SWMU Nos. 34, 76, 78, 86-90, 95 and 98) were 

the only metals found to exceed the applicable criteria/action levels. It should be noted 

that the background levels for beryllium (0.32-0.68 mg/km) and arsenic (0.43-1.95 

mg/kg) also exceed these guidelines. 

Sediment samples from the Wastewater Lagoons (SWMU Nos. 101 and 102) were also 

compared against RFI criteria and RCRA action levels for soils as there are currently 

no standards for sediments. Levels for PCBs, toxaphene, and bis(2-ethylhexyl)phthalate 

were exceeded in these samples. Sediment samples evaluated using the equilibrium 

partitioning approach were compared against EPA threshold contaminant concentrations 

(as discussed in Section 18.6) and the threshold for DDT was exceeded. 

Soils at several of the SWMUs may exceed the New Mexico UST regulations for total 

petroleum hydrocarbon (TPH) levels if it is determined that the soils are "highly 

contaminated" or "saturated". The state requires a filter paper test to make this 

determination; the soil is considered "highly contaminated" if the filter paper leaks 

during the test. Soils that are not saturated and where the contaminated soil is greater 

than fifty feet above the seasonal high static ground water table need not be remediated. 

(New Mexico UST Regulations, amended, July 1990). 

22792A/89MC114W /R9.19 10..()9-92/RPT /18 19-8 
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TABLE 19-1 

SUMMARY OF 
POTENTIAL CHEMICAL-SPECIFIC ARARS/TBCs 

CANNON AFB 

Standard, Requirement, or Criteria 

FEDERAL 

Safe Drinking Water Act ( 40 USC Sect. 300) 

National Primary Drinking Water Standards 
[40 CFR Parts 141, 142, (1990, 1991) 

National Secondary Drinking Water 
Standards (40 CFR Part 143) 

Maximum Contaminants Level Goals 
(MCLGs) [PL No. 99-339, 100 Stat. 642 
(1986), (1990, 1991)] 

Clean Water Act (33 USC Sect. 1251-1376) 

Ambient Water Quality Criteria (40 CPR 
Part 131) 

22792A/89MC114W/R9T.191 10-02-92/RPT/18 

Description 

Establishes maximum contaminant levels 
(MCLs) for specific contaminants which are 
health-based standards for public drinking 
water systems. 

Establishes secondary maximum contaminant 
levels (SMCLs) which are nonenforceable 
guidelines for public drinking water systems to 
protect the aesthetic quality of the water. 

Establishes drinking water quality goals at a 
level at which no adverse health effects may 
occur with an adequate margin of safety. 

Requires states to establish ambient water 
quality criteria (A WQC) for surface water 
based on use classifications and the criteria 
stated under Section 304(a) of the Clean Water 
Act. 

Comment 

MCLs are applicable for drinking water at the 
tap. MCLs are relevant and appropriate for 
organic and inorganic contamination of 
groundwater that is or may be used for drinking. 

SMCLs may be "to be considered" if 
groundwater is used as a drinking water source. 

MCLGs set above zero levels are relevant and 
appropriate for existing or potential sources of 
drinking water. MCLGs may be relevant and 
appropriate if the risk posed by multiple 
contaminants or pathways is in excess of 10-4. 

Federal A WQCs for protection of aquatic life 
may be "relevant and appropriate" if 
contaminants are released to site surface waters 
(playas) or if treated groundwater is discharged 
to surface waters. 
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Standard, Requirement, or Criteria 

Resource, Conservation, and Recovery Act (RCRA) 

Releases from Solid Waste Management 
Units ( 40 CFR Part 264.94) 

STATE 

RCRA Facility Investigation 
Guidance (EPA, 1989a) 

Proposed RCRA Action Levels (27 July 
1990)(55 FR 30798) 

New Mexico Water Quality Act. 1978 

Water Quality Standards for Interstate and 
Intrastate streams in New Mexico (Rule No. 
WQCC 91-1, 5/22/91) 

New Mexico Drinking Water Regulations 
(4/16/91) (New Mexico Water Supply 
Regulations, Sections 202 to 203) 

New Mexico Water Quality Regulations, 
amended through August 17, 1991, (WQCCR 
Part 3, Section 100 through 103.) 

22792A/89MC114W/R9T.191 10-02-92/RPT/18 
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TABLE 19-1 
(Continued) 

Description 

Subpart F (264.94) gives concentration limits in 
groundwater for hazardous constituents from a 
regulated unit. 

Guidance levels for cleanup of contaminated 
soils based on EPA-derived chronic exposure 
assumptions; intended as screening levels at 
RCRA facilities to determine if a more detailed 
health-risk evaluation is warranted. 

Risk-based action levels for contaminants in 
soil which, if exceeded, would trigger the need 
for a Corrective Measures Study. 

Establishes water quality standards and criteria 
for the surface waters of the state. 

Establishes MCLs and standards for sources of 
drinking water. 

Establishes human health, domestic water 
supply, and irrigation use standards for ground 
water protection. 

Comment 

Applicable if organic and inorganic 
contamination of groundwater found at a RCRA 
regulated unit. 

To be considered if contaminated soils are 
found. 

To be considered if contaminated soils are 
found. 

Applicable only if contaminants found in waters 
and if contaminated water is discharged into 
state surface waters (playas). 

State MCLs are applicable or relevant and 
appropriate to contaminated water if the state 
MCL is more stringent than federal 
requirements. 

Applicable if remedial activities include 
discharges onto or below the surface of the 
ground. 
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Standard, Requirement, or Criteria 

New Mexico Hazardous Waste Act 1978 

New Mexico Underground Storage Tank 
Regulations, amended July 1990, section 1209. 
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TABLE 19-1 
(Concluded) 

Description 

Sets cleanup levels for soils contaminated with 
benzene, aromatic hydrocarbons, or petroleum 
products. 

Comment 

May be "to be considered" if soils are 
contaminated with benzene, aromatic 
hydrocarbons, or petroleum products. 
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l'uameter ' Type 

pH Field Parameter 

Total Dissolved Solids Indicator 

Carbonate Anion 

Chloride Anion 

f-luoride Anion 

N as Nitrate Anion 

N as Nitrate+ Nitrite Anion 

N as Nitrite Anion 

Potassium Anion 

Sulfate Anion 

Aluminum Metal 

Antimony Metal 

Arsenic Metal 

Arsenic III Metal 

Arsenic V Metal 

Barium Metal 

Bel)'llium Metal 

Boron Metal 

Cadmium Metal 

Calcium Metal 

Chromium Metal 

Chromium III Metal 
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TABLE 19-2 

POTENTIAL SITE-WIDE CHEMICAL-SPECIFIC ARARs/TBCs 
GROUNDWATER QUALI1Y STANDARDS 

CANNON AFB 
(ug/1, unless otherwise noted) 

----

FEDERAL SfANDARDS 

SDWA Maximum SDWA Maximum SDWA Maximum SDWA Maximum RCRA Subpart P 
Corttiuninant. Level CQ!ltaminant Level Contaminant Contaminant Level Conceniration Limit 

(a) . TllCs (b) Level Goal (a) Glial TllCs (b) (40CFR264.94) (c) 

6.5-85' 

500,000 ug/1' 

250,000 ug/1' 

4,000 ug/1, ~27fl 4,000 ug/1 

10,000 ug/1 10,000 ug/1 

10,000 ug/1 10,000 ug/1 

1,000 ug/1 1,000 ug/1 

250,000 ug/1' 

0.50 to 200 ug/1' 

50 ug/1 50 ug/1 

1,000 ug/1 2,000 ug/1( e) 2,000 ug/1( e) 1,000 ug/1 

10 ug/1 5 ug/1 5 ug/1 10 ug/1 

50 ug/1 100 ug/1 tOO ug/1 50 ug/1 

l j I i l j I j • j 

SfATE STANDARDS 

NM WQCC Groundwater Quality Standards (d) 

Community Other Standards 
Water Supply Human for Domestic 

Sy<tem (g) Health Water Supply Irrigation Use 

6.0-9.0 6.0-9.0 

1,000,000 ug/1 1,000,000 ug/1 

250,000 ug/1 250,000 ug/1 
4,000 ug/1 1,600 ug/1 1,600 ug/1 

10,000 ug/1 10,000 ug/1 10,000 ug/1 

600,000 ug/1 600,000 ug/1 

5,000 ug/1 

50 ug/1 100 ug/1 100 ug/1 

1,000 ug/1 1,000 ug/1 1,000 ug/1 

750 ug/1 
10 ug/1 10 ug/1 10 ug/1 

50 ug/1 50 ug/1 50 ug/1 
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--~----- -·---

SDWA Maximum SDWA Maximum 
Contaminant Level Contaminant Level 

Parameter T~ (a) TBCs (b) 

Chromium VI Metal 

Cobalt Metal 

Copper Metal 1,000 ug/1• 

1,300 ug/1-

Cyanide Metal 

Iron Metal 300 ug/1• 

Lead Metal 50 ug/1 

15 ug/1-

Magnesium Metal 

Manganese Metal 50 ug/1• 

Mercury Metal 2 ug/1 2 ug/1 
Molybdenum Metal 

Nirkel Metal 

Selenium Metal 10 ug/1 50 ug/1 

Silver Metal 50 ug/1, 100 ug/1• 100 ug/1 

Sodium Metal 

Thallium Metal 

Tin Metal 

Titanium Metal 

Tungsten Metal 

Vanadium Metal 

Zinc Metal 5,000 ug/1• 

Gross Alpha Radionuclide 15 pCi/1 

Gross Beta Radionuclide 4 mrem/yr 

Radium 226 + 228 Radionuclide 5 pCi/1 

Strontium 90 Radionuclide 8 pCi/1 

Trilium Radionuclide 20,000 pCi/1 
Uranium (total) Radionuclide 

22792A/89MC114W/R9T.192 10-02-92/RPT/18 

l 

-

j f • 

TABLE 19-2 
(Continued) 

FEDERAL SfANDARDS 

l j 

----

SOWA Maximum_ SDWA Maximum 
Contaminant Contaminant Level 

Level Goal (a) Goal TBCs (b) 

1,300 ug/1(1) 

0(1) 

2 ug/1 

SO ug/1 

• j I i 

--

RCRA Subpart F 
Concentration Umit 
(40 CFR 264.94) (c) 

50 ugfl 

2 ug/1 

10 ug/1 

50 ug/1 

i j l j a i l j l j 

--- ~-----

stAlE SfANDARDS 

NM WQCC Groundwater Quality Standards (d) 

Community Other Standards 
Water Supply Human for Domestic 

System (g) Health Water Supply Irrigation Use 

50 ug/1 
1,000 ug/1 1,000 ug/1 

200 ug/1 200 ug/1 

1,000 ug/1 1,000 ug/1 
50 ug/1 50 ug/1 50 ug/1 

200 ug/1 200 ug/1 
2 ug/1 2 ug/1 2 ug/1 

1,000 ug/1 

200 ug/1 
10 ug/1 50 ug/1 50 ug/1 
50 ug/1 50 ug/1 50 ug/1 

10,000 ug/1 10.000 ugfl 

5 pCi/1 30 pCi/1 30 pCi/1 
8 pCi/1 

20,000 pCi/1 

5,000 U~t/1 5.000 U£/1 
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SDWA Maximum SDWA Maximum 
Contaminant Level Contaminant Level 

Parameter ''IJpe (a) TBCs (b) 

1,1-Dichloroethane Volatile 

I, I -Dichloroethene Volatile 

1,1,1-Trichloroethane Volatile 

1,1,2,2-Tetrachloroethane Volatile 

I, I ,2,2-Tetrachloroethylene Volatile 

1,1,2-Trichloroethane Volatile 

1,1,2-Trichloroethylene Volatile 

1,2-Dichloroethane Volatile 

1.2-Dichloroethene Volatile 

I ,2-Dichloropropane Volatile 

2,5,9-Trimethyl-decane Volatile 

2,6-Dintcthyl-heptadecane Volatile 

2,6,7-Trimethyl-decane Volatile 

2, 7, to-Trimethyl-heptadecane Volatile 

4-Methyl-2-pentanone Volatile 

7-Methyl-tridecane Volatile 

4-l'ropylheptane Volatile 

Acetone Volatile 

Benzene Volatile 

Bcnzo(a)anthracene Volatile 

Benzo(a)pyrene Volatile 

Benzo(b )fluoranthene Volatile 

Benzo(g,h,i)perylene Volatile 

Benzo(k)fluoranthcne Volatile 

Bromodichloromethane Volatile 

Bromoform Volatile 

Bromomethane Volatile 
Chlnmhr.n7ene (mono) Volatile g/ 

22792A/89MC114 W /R9T .192 I 0-02-92/RPT/18 

l j i j I j 

TABLE 19-2 
(Continued) 

FEDERAL SfANDARDS 

SDWA Maximum SDWAMaximum 
Contaminant Contaminant Level 

Level Goal (a) Goal TBCs (b) 

g/ 

' j ' 

RCRA Subpart F 
Concentration Limit 
(40 CPR 264.94) (c) 

j • j 1 .i l j i .I I j 

----- --

STATE SfANDARDS 

NM WQCC Groundwater Quality Standards (d) 

Community Other Standards 
Water Supply Human for Domestic 

System (g) Health Water Supply Irrigation Use 

25 ugfl 25 ugfl 

7 ug/1 5 ugfl 5 ugfl 
200 ug/1 60 ugfl 60 ug/1 

10 ugfl to ugfl 

20 ug/1 20 ug/1 
10 ugfl to ug/1 

tOO ug/1 tOO ug/1 
5 ug/1 to ug/1 10 ug/1 

5 ug/1 to ug/1 10 ug/1 

0.7 ug/1 0.7 ug/1 
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SDWA Maximum SDWA Maximum 
Contaminant Level Contaminant Level 

Parameter .Type (a) TBCs (b) 

Chlorobenzilate Volatile 

Chloroethane Volatile 

Chloroform Volatile TotTHM" 
<100 ug/1 

Chloroprene Volatile 

Chloromethane Volatile 

Cis-1,2-Dichloroethylene Volatile 70 ug/1 

Cis-1,3-Dichloropropene Volatile 

Dibromochloromethane Volatile 

Ethyl Benzene Volatile 700 ug/1 
Fluoranthene Volatile 

Halomethanes Volatile 100 ug/1 

lndeno(1,2,3-c<l)pyrene Volatile 

Methylene Chloride Volatile 

Phenanthrene Volatile 

Phenol Volatile 

Polynuclear Aromatic Hydrocarbons Volatile 
(total PAH) 

Pyrcne Volatile 

Styrene Volatile 100 ug/1 
Tetrachloroethanes Volatile 

Tetrachloroethene Volatile 5 ug/1 
Toluene Volatile 1,000 ug/1 
Total Xylenes Volatile 10,000 ug/1 

Trans-1,2-Dichloroethene Volatile 100 ug/1 
Trans-1,3-Dichloropropene Volatile 

Trichloroethanes Volatile 

Trichloroethene Volatile 5 Ul!/1 

22792AI89MC114W/R9T.192 !0-02-92/RPT/18 

I ' i j 

TABLE 19-2 
(Continued) 

FEDERAL STANDARDS 

I j 

SDWA Maximum SDWA Maximum 
Contaminant Contaminant Level 

Level Goal (a) Goal TBCs (b) 

70 ug/1 

700 ug/1 

100 ug/1 

0 ug/1 

1,000 ug/1 

10,000 ug/1 

100 ug/1 

0 UJ!/1 

• j I • 

RCRA Subpart F 
Concentration Limit 
(40 CFR264.94) (c) 

I j t J • J I i l J 

SfATE SfANDARDS 

NM WQCC Groundwater Quality Standards (d) 

Community Other Standards 
Water Supply Human for Domestic 

System (g) Health Water Supply Irrigation Use 

TotTHM" 
100 ugfl 

100 ug/1 100 ug/1 

750 ug/1 750 ugfl 

I 

100 ug/1 100 ug/1 I 

5 ug/1 5 ug/1 5 ug/1 
30 ug/1 30 ug/1 30 ug/1 

10 ug/1 

750 ug/1 750 ug/1 

620 ug/1 620 ug/1 

5 Ul!/1 
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SDWA Maximum 
Contaminant Level 

Parameter Type (a) •. • 

2 ug/1 

75 ug/1 

100 ug/1 

10 ug/1 

ryl 

22792AI89MC114 W/R9T.192 10-02-92/RPT/18 

j & j 

SDWA Maximum 
Contaminant Level 

l'Bes (b) 

600 ug/1 

70 ug/1 

50 ug/1 

l ' I 

TABLE 19-2 
(Continued) 

-

FEDERAL srANOAIWS 

i j 

-

SDWA Maximum SDWA Maximum 
Contaminant Contaminant Level 

Level Goal (a) Ooal TBCs (b) 

0 ug/1 

600 ug/1 

75 ug/1 

70 ug/1 

50 ug/1 

a ; I I l I I d • j I i 

srATE srANOARDS 

NM WQCC Groundwater Quality Standards (d) 

RCAA Subpart F Community Other Standards 
Concentration Limit Water Supply Human for Domestic 
(40 CPR 264.94) (c) System (g) Health Water Supply Irrigation Use 

2 ug/1 I ug/1 I ug/1 

75 ug/1 

100 ug/1 100 ug/1 

10 ug/1 10 ug/1 
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SDWA Maximum 
Contaminant Level 

Parameter , Type (a) 

5 ug/1 

(P) 

22792AI89MCII4W/R9T.I92 J{}-02-92/RPT/18 

j i j 

SDWA Maximum 
Contaminant Level 

TBCs (b) 

3 ug/l(e) 

3 ug/1 

40 ug/1 

2 ug/1 

l j l I i j 

TABLE 19-2 
(Continued) 

FEDERAL SfANDARi>S 

SDWA Maximum SDWA Maximum 
Contaminant Contaminant Level 

Uvel Goal (a) Goal TBCs (b) 

1 ug/l(e) 

3 ug/1 

40 ug/1 

0 ug/1 

0 ug/1 

# 

l • l j I j I j l j l f I j i j 

SI'ATB SI'ANDARDS 

NM WQCC Groundwater Quality Standards (d) 

RCRA Subpart F Community Other Standards 
Concentration Limit Water Supply Human for Domestic 
(40 CFR 264.94) (c) System (g) Health Water Supply Irrigation Use 

i 

5 ug/1 10 ug/1 to ug/1 
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SOWA Maximum 
Contaminant Level 

Parameter Type-·-·-. (a) 

0.2 ug/1 

4 ug/1 

100 ug/1 

ty. 

22792A/89MC114W/R9T.I92 10-02-92/RPT/18 

i i j 

~---

SDWA Maximum 
Contaminant Level 

TBC5 (b) 

.05 ug/1 

0.4 ug/1 

0.2 ug/1 

0.2 ug/1 

40 ug/1 

i • t I 

TABLE 19-2 
(Continued) 
~--

FEDERAL SfANDARDS 

l j 

- --~ 

SDWA Maximum SDWA Maximum 
Contaminant Contaminant Level 

Level Goal (a) Goal TBC5 (b) 

0 ug/1 

0 ug/1 

0 ug/1 

0.2 ug/1 

40 ugfl 

i ~ i j i j i j I • I j i ~ 

---- ---- ----

Sf A 'IE SfANDARDS 

NM WQCC Groundwater Quality Standards (d) 

RCRA Subpart F Community Other Standards 
Concentration Limit Water Supply Human for Domestic 
(40 CFR 264.94) (c) System (g) Health Water Supply Irrigation Use 

0.2 ug/1 0.2 ug/1 

0.1 ug/1 0.1 ug/1 

I 

4 ug/1 4 ug/1 

' 

100 ug/1 100 ug/1 
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Semi-Volatile 

Semi-Volatile 

Semi-Volatile 

Semi-Volatile 

Semi-Volatile 

Semi-Volatile 

Semi-Volatile 

j i j l j I j i j i j ' j 

TABLE 19-2 
(Concluded) 

FEDEIW.. STANDARDS 

SDWA Maximum 
Contaminant 

Uvtl Goal (a) 

SDWA MaXimum 
Contaminant levtl 

Goal TBCs (b) 

i j i 

RCRA Subpart F 
Oincenttation Umit 
(40 CFR 264.94) (c) 

j l j 

Community 
Water Supply 

System (g) 

i j I j l J I J 

S1'A1ESTANOAIUJS 

NM WQCC Groundwater Qilality Standards (d) 

Hunian 
Health 

Other Standards 
for Domestic 
Water Supply Irrigati()iJ. Use 

l 

Nitrosodiethylamine 

Nitrosodimethylamine 

Nitrosopyrrolidine 

N-Nitrosodiphenylamine 

N-Nitroso-di-n-dipropylamine 

Pentachlorinated Ethanes 

Pentachlorophenol 

Toxaphene Semi-Volatile (P) 

PCBs 

1 ugfl(e) 

3 ug/1 

0.5 ug/1 

0 ug/l(e) 

0 ug/1 

0 ug/1 

5 ug/1 5 ug/1 
PCBs 

EXPlANATION OF TABLE 

(P) Pesticide (H) Herbicide 

• = secondary maximum contaminant level; (fBCs) 
- = total trihalomethanes: chlorofonn, bromofonn, bromodichloromethane, dibromochloromethane 
- c action levels in no more than 10% of tap samples, 56 FR 26460, 6/7/91, effective 12/7/93 
NMWQCC = New Mexico Water Quality Control Commission 
RCRA = Resource Conservation and Recovery Act 
SDWA = Safe Drinking Water Act 

(a) EPA National Primary and Secondary Drinking Water Regulations, 40 CFR 141 and 40 CFR 143 (as of 5/1990) 
(b) EPA National Primary and Secondary Drinking Water Regulations, 40 CFR Pans 141, 142, 143, Final Rule, Effective July 30, 1992 (56 Federal Register 3526; 1/30/91) 
(c) NCP, 40 CFR 300; NCP Preamble 55 FR 8764; CERClA Compliance with Other Laws Manual EPA/540/G-89/006, August 1988 
(d) NM Water Quality Control Commission, NM Water Quality Regulations, Pan 3, Section 3-103, 11/16/1967 amended through August 17, 1991 
(e) EPA National Primary and Secondary Drinking Water Regulations, 40 CFR Pans 141, 142, 143, Final Rule, Effective January 1, 1993 (56 FR 30266, 7/01/91) 
(f) EPA Maximum Contaminant Level Goals and National Primary Drinking Water Regulations for Lead and Copper, 40 CFR 141 and 142; effective November 6, 1991 (56 FR 26460, 6/7/91) 
(g) New Mexico Drinking WaterfWater Supply Regulations, adopted April 16, 1991 

If no values are shown for a potential contaminant, there are no standards at this time. 

22792A/89MCI14W/R9T.192 10.02-92/RPT/18 

I ugfl I ug/1 
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pH 

Dissolved Oxygen 

Fecal Coliform 

Total Dissolved Solids 

Turbidity 

Carbonate 

Chloride 

Chlorine 

Fluoride 

N as Nitrate 

N as Nitrate+ Nitrite 

N as Nitrite 

Potassium 

22792A/89MCII4W/R9T.I93 10-02-92/RPT/8 

TABLE 19-3 

POTENTIAL SITE-WIDE CHEMICAL-SPECIFIC ARARs 
SURFACE WATER QUALITY STANDARDS (ug/1, unless otherwise noted) 

CANNON AFB 

Field Parameter 

Field Parameter 

Indicator 

Indicator 

Indicator 

Anion 

Anion 

Anion 

Anion 

Anion 

Anion 

Anion 

Anion 

5,000 

ss 

860,000 (b)(S) 

19 

6.5-9 

ss 

230,000 (b)(S) 

11 

1000/100ml (6) 

·/Livestock. and 
Wildlife 
Watering.· .. ••.••• 
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Sulfate 

Aluminum 

Antimony 

Arsenic 

Arsenic III 

Arsenic V 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

22792A/89MC114 W /R9T .193 1 0-02-92/RPT/8 

Anion 

Metal 

Metal 

Metal 

Metal 

Metal 

Metal 

Metal 

Metal 

Metal 

Metal 

Metal 

Metal 

Metal 

Metal 

Metal 

TABLE 19-3 
(Continued) 

....... ::::.-: .. -·.. .. :-· .· · .. ::" 

.•··. FEDERAL CRITERIA 

750 

9,000 

360 

850 

130 

3.9(3) 

1,700 

16 

18 (3) 

uv~stock and 
· .. \Vild1ife 
········Watering. 

871 5,ooo I 5,000 

1,600 

I 1oo I 20 

190 

48 

5.3 

750 5,000 

1.1(3) 10 50 

I 100 I 1,000 

210 

11 

50 1,000 

12(3) 200 500 
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Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Titanium 

Tungsten 

Vanadium 

22792A/89MC114W/R9T.I93 10-02-92/RPT/8 

Metal 

Metal 

Metal 

Metal 

Metal 

Metal I 
Metal 

Metal 

Metal 

Metal 

Metal 

Metal I 
Metal 

Metal 

Metal 

Metal I 

TABLE 19-3 
(Continued) . 

22 

82 (3) 

2.4 I 

1,400 (3) 

20 (c) 

4.1 (3) 

1,400 (1) I 

I 

.·.·. ..·.·. .· ..... · 

stAf:ESTANDr\RDS* ) .. 

5.2 

1,000 

3.2 (3) I 5,ooo I 100 

.o12 I I 10 

160 (3) 

5(c) I 130/250(7) I 50 

.120 

40 (1) 

I 100 1 100 
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Zinc Metal 

Gross Alpha Radionuclide 

Gross Beta Radionuclide 

Radium 226 + 228 Radionuclide 

Strontium 90 Radionuclide 

Tritium Radionuclide 

Uranium (total) Radionuclide 

1,1-Dichloroethane Volatile 

1,1-Dichloroethene Volatile 

1,1,1-Trichloroethane Volatile 

1,1,2,2-Tetrachloroethane Volatile 

1,1,2,2-Tetrachloroethylene Volatile 

1,1,2-Trichloroethane Volatile 

1,1,2-Trichloroethylene Volatile 

1,2-Dichloroethane Volatile 

1,2-Dichloroethene (total) Volatile 

22792A/89MCI14 W /R9T .193 I 0-02-92/RPT/8 

I 

I 

I 
I 
I 

TABLE 19-3 
(Continued) 

.·FEDERAL· QRITERIA. 

120(3) 1 110 (3) 1 

I I 

I 2,400 (1) 

I 9,400 (1) 

118,000 (1) 1 20,000 (1) 

"\V~t~rillg 

2,000 1 25,000 

I 30 pCijl 
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1,2-Dichloropropane 

2,5,9-Trimethyl-decane 

2,6-Dimethyl-heptadecane 

2,6, 7-Trimethyl-decane 

2,7,10-Trimethyl-heptadecane 

4-Methyl-2-pentanone 

7-Methyl-tridecane 

4-Propylheptane 

Acetone 

Benzene 

Benzo( a)anthracene 

Benzo( a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Bromodichloromethane 

22792A/89MCI14 W /R9T .193 I 0-02-92/RPT /8 

Volatile 

Volatile 

Volatile 

Volatile 

Volatile 

Volatile 

Volatile 

Volatile 

Volatile 

Volatile 

Volatile 

Volatile 

Volatile 

Volatile 

Volatile 

Volatile 

TABLE 19-3 
(Continued) 

23,000 (1) 

5,300 (1) 

5,700 (1) 

.. · .. ·.·. ·.··.. . ..... 

s'I'A.1'E: St'ANPARPS~ · 

Ittigatio1l Watering 
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Bromoform Volatile 

Bromomethane Volatile 

Carbon Tetrachloride Volatile 

Chlorinated Benzenes Volatile 

Chlorobenzene (mono) Volatile 

Chlorobenzilate Volatile 

Chloroethane Volatile 

Chloroform Volatile 

Chloromethane Volatile 

cis-1,2-Dichloroethylene Volatile 

cis-1,3-Dichloropropene Volatile 

Dibromochloromethane Volatile 

Ethyl Benzene Volatile 

Fluoranthene Volatile 

Haloethers Volatile 

Halomethanes Volatile 

Indeno(1,2,3-cd)pyrene Volatile 

22792A/89MCII4W/R9T.l93 10-02-92/RPT/8 

I 
I 

I 

I 

TABLE 19-3 
(Continued) 

35,200 (1) 

2so (1) 1 

28,900 (1) I 

6,o6o (1) 1 

32,000 (1) 

3,980 (1) 

380 (1) I 
11,000 (1) 

50 (1) 

1,240 (4) 

244(1) 

122 (1) 

.... ·.<· .. · · ... ·.·.··-.. ·. ·:..-.:.:::: .......... <·· · ........ · stA:rjj: s'tANf>l\Rns~ 

·--~-~-

. LiV¢sf(ld~ arid 
Wildlife 
w~t~tiljg 
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Methylene Chloride 

Phenanthrene 

Phenol 

Polynuclear Aromatic 
Hydrocarbons (total PAH) 

Pyrene 
Styrene 
Tetrachloroethanes 
Tetrachloroethene 
Toluene 
Total Xylenes 
Trans-1,2-Dichloroethene 
Trans-1,3-Dichloropropene 
Trichloroethanes 
Trichloroethene (TCE) 
Vinyl Acetate 
Vinyl Chloride 
1,2-Dichlorobenzene ( ortho) 
1,3-Dichlorobenzene (meta) 
1,4-Dichlorobenzene (para) 
1,2,4-Trichlorobenzene 
2-Chloronaphthalene 

22792A/89MCII4 W /R9T .193 I 0-02-92/RPT /8 

Volatile 

Volatile 

Volatile I 
Volatile 

Volatile 
Volatile 
Volatile 
Volatile 
Volatile 
Volatile 
Volatile 
Volatile 
Volatile 
Volatile 
Volatile 
Volatile 

Semi-Volatile 
Semi-Volatile 
Semi-Volatile 
Semi-Volatile 
Semi-Volatile 

TABLE 19-3 
(Continued) 

.... FEDERAL CRltERIA, 

10,200 (1) I 2,560 (1) 

9,320 (1) 
5, 28o (1) I 840(1) 
17,500 (1) 

6,o6o (1) 1 244(1) 
18,000 (1) 
45,ooo (1) 1 21,900(1) 

.·.··STATE STANDARPS*· .. •·.·. 
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2-Chlorophenol Semi-Volatile 
2-Methylnaphthalene Semi-Volatile 

2-Nitroaniline Semi-Volatile 
2-Nitrophenol Semi-Volatile 
2,4-Dichlorophenol Semi-Volatile 

t2~<i!£)hlorophenoxyacetic Acid Semi-Volatile (H) 

2,4-Dimethylphenol Semi-Volatile 

2,4-Dinitrophenol Semi-Volatile 

2,4-Dinitrotoluene Semi-Volatile 

2,4,5-TP Silvex Semi-Volatile (H) 

2,4,5-Trichlorophenol Semi-Volatile 

2,4,6-Trichlorophenol Semi-Volatile 

3-Nitroaniline Semi-Volatile 

4-Bromophenyl Phenylether Semi-Volatile 

4-Chloroaniline Semi-Volatile 

4-Chlorophenyl Phenyl Ether Semi-Volatile 

4-Chloro-3-methylphenol Semi-Volatile 

4-Nitroaniline Semi-Volatile 

4-Nitrophenol Semi-Volatile 

4,6-Dinitro-2-methylphenol Semi-Volatile 

Acenaphthalene Semi-Volatile 

Acetone Semi-Volatile 

22792A/89MC114W/R9T.l93 10-02-92/RPT/8 
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TABLE 19-3 
(Continued) 

4,360(1) I 

2,o2o (1) 1 

2,120 (1) 

I 

30 (1) 

23o (1) I 
1,1oo (1) 1 

2,000(1) I 

365(1) 

970(1) 

150 (1) 

520(1) 

l j l i i j l I 

Waterhlg 

I 
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Acrylonitrile Semi-Volatile 

Aldrin Semi-Volatile (P) 
Aldicarb Semi-Volatile (P) 
Aniline Semi-Volatile 
Anthracene Semi-Volatile 

Atrazine Semi-Volatile 

Benzidine Semi-Volatile 
Benzyl Alcohol Semi-Volatile 
bis(2-Chloroethoxy)methane Semi-Volatile 
bis(2-Chloroethyl)ether Semi-Volatile 
bis(2-Chloroisopropyl)ether Semi-Volatile 
bis(2-Ethylhexyl)phthalate Semi-Volatile 
Butyl Benzylphthalate Semi-Volatile 
Carbofuran Semi-Volatile (P) 

Carbon Disulfide Semi-Volatile 
Chlorinated Benzenes Semi-Volatile 
Chlorinated Ethers Semi-Volatile 
Chlorinated Naphthalenes Semi-Volatile 
Chloroalkylethers Semi-Volatile 
Chlordane Semi-Volatile (P) 
Chlorophenol Semi-Volatile 
DDT Semi-Volatile (P) 
DDT metabolite (DDE) Semi-Volatile (P) 

22792A/89MCII4 W /R9T .193 I 0-02-92/RPT/8 

I 

I 
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TABLE 19-3 
(Continued) 

.. . ·· .. ··· .. ···. ·.·· .. · 

/ FEfJERAL QRIT~RJ:A 
· .. · .. · .. ·· ··-:·····.·.· .. 

·•·cwA•····•··· 

7,soo I 
3.0 

2,500 

250 I 

1,600 (1) 
238,000 (1) 

2.4 I 

1.11 
1,050 

Liyestock ahd 
·····wildlife 

watering 
.................. 

2,600 

50 

.0043 

.0011 
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DDT metabolite (DDD) Semi-Volatile (P) 
Diallite Semi-Volatile 
Dibenzofuran Semi-Volatile 
Dibenz( a,h )anthracene Semi-Volatile 
Dichlorobenzenes Semi-Volatile 
Dichlorobenzidine Semi-Volatile 
Dichloroethenes Semi-Volatile 
Dichloromethane Semi-Volatile 
Dieldrin Semi-Volatile (P) 
Diethylphthalate Semi-Volatile 
Dimethylphthalate Semi-Volatile 
Di-n-butylphthalate Semi-Volatile 
Dinitrotoluene Semi-Volatile 
Di-n-octylphthalate Semi-Volatile 
Dioxin Semi-Volatile 
Endosulfan I Semi-Volatile (P) 
Endosulfan II Semi-Volatile (P) 
Endosulfan Sulfate Semi-Volatile (P) 
Endrin Semi-Volatile (P) 
Ethylene Dibromide Semi-Volatile 
Fluorene Semi-Volatile 
Heptachlor Semi-Volatile (P) 
Heptachlor Epoxide Semi-Volatile (P) 

22792A/89MC!14W/R9T.193 10-02-92/RPT/8 
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TABLE 19-3 
(Continued) 

.· F~DERAL cRtn~:RI)\ 

0.06 

1,120 I 

11,600 (1) 

2.5 I 

33o (1) I 

0.01 I 
0.22 

o.18 I 

o.52 I 

763(1) 

.0019 

230(1) 

.000010 
.056 

.0023 

.0038 
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Hexachlorobenzene 
Hexachlorobutadiene 

Hexachlorocyclohexane, Alpha 

Hexachlorocyclohexane, Beta 

Hexa.chlwocvclohexane, 
t Lmaane} uama 
H exachlarocyclohexane, 
Tecnmcal 
Hexachlorocyclopentadiene 

Hexachloroethane 
Isophorone 
Methoxychlor 

Mirex 

Naphthalene 

Nitrobenzene 

Nitrophenols 
Nitrosamines 

Nitrosodibutylamine 

Nitrosodiethylamine 

Nitrosodimethylamine 

Nitrosopyrrolidine 
N-Nitrosodiphenylamine 

N-Nitroso-di-n-dipropylamine 

Parathion 

22792A/89MC114 W /R9T .!93 1 0-02-92/RPT/8 

Semi-Volatile 
Semi-Volatile 

Semi-Volatile (P) 

Semi-Volatile (P) 
Semi-Volatile (P) 

Semi-Volatile (P) 

Semi-Volatile 
Semi-Volatile 
Semi-Volatile 

Semi-Volatile (P) 

Semi-Volatile (P) 

Semi-Volatile 

Semi-Volatile 
Semi-Volatile 
Semi-Volatile 

Semi-Volatile 

Semi-Volatile 

Semi-Volatile 
Semi-Volatile 
Semi-Volatile 
Semi-Volatile 
Semi-Volatile 

TABLE 19-3 
(Continued) 

. : ···.· .·· ·.··.·.·.··· 

······· ···· Fen~R.J\L cR.ITERIA 
CwA 

90 (1) 

2.0 

7 (1) 
980 (1) 

117,000 (1) 

2,3oo (1) 1 
27,000 (1) 

23o (1) 1 
5,850 (1) 

.065 

9.3 (1) 

0.08 

5.2 (1) 
540 (1) 

0.03 
.001 

620 (1) 

150(1) 

.013 

Livestock and 
wildlif~ . 

Watering 

Sheet 11 of 13 



I J & I I I I I i lj I i l J l J • II ij ii IIi I l i l i j 

Pentachlorinated Ethanes 

Pentachlorophenol 
Phthalate Esters 
Simazine 
Toxaphene 

EXPLANATION OF TABLE 

Semi-Volatile 
Semi-Volatile 
Semi-Volatile 

Semi-Volatile (P) 
Semi-Volatile (P) 

TABLE 19-3 
(Continued) 

7,240 (1) 
20 (4) 

940 (1) 

0.73 

1,100 (1) 
13 (4) 
3 (1) 

.0002 

.. : .. :· .. ·.:.:..· .. ;.··· .. ·· .. ·:;.:.·:·· .· 

. s¥,.\t£ srA.NDA:RI>s~ 

. . ..W~t~riti~ 

* From "Water Quality Standards for Interstate and Intrastate Streams in New Mexico," amended 5/22/91, New Mexico Water Quality Control 

Commission; effective June 29, 1991. 

AWQC 
CWA 
ss 
NTU 
(P) 
(H) 

Ambient Water Quality Criteria 
Clean Water Act 
species specific 
Nephelometric turbidity units 
Pesticide 
Herbicide 

If no values shown for a possible contaminant, there are no standards at this time. 
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TABLE 19-3 
(Concluded) 

(1) criteria not developed; value presented is lowest observed effects level (LOEL) 
(2) Total trihalomethanes: chloroform, bromoform, bromodichloromethane, dibromochloromethane 

(3) hardness dependent criteria 
( 4) pH dependent criteria (7.8 pH used) 

i I l I 
' j 

(5) Standard is not adequately protective when chloride is associated with potassium, calcium, or magnesium, rather than sodium 

(6) Monthly logarithmic mean; no single sample shall exceed 2000/100ml 

(7) In presence of > 500 mg/1 S04 

(a) EPA, Water Quality Criteria for Protection of Aquatic Life, 1986 
(b) EPA, National Ambient Water Quality Criteria for Chloride- 1988 
(c) EPA, National Ambient Water Quality Criteria for Selenium- 1987 

State Standards on Hazardous Substances in Surface Water: 

t j i j i j 

Toxic substances such as, but not limited to, pesticides, herbicides, heavy metals, and organics, shall not be present in receiving waters in concentrations which will change 

the ecological conditions of receiving waters to an extent detrimental to man or other organisms of direct or indirect commercial, recreational, or aesthetic value. Toxicities 

of substances in receiving waters will be determined by appropriate bioassay techniques, or other acceptable means, for the particular form of aquatic life which is to be 

preserved with the concentrations of toxic substances not to exceed 5% of the LC-50 provided that: toxic substances which, through uptake in the aquatic food chain and/or 

storage in plant and animal tissues can be magnified to levels which are toxic to man or other organisms, shall not be present in concentrations which result in this biological 

magnification or exceed 1% of the LC-50. 
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Compound 

Acetone 

Benzene 

Chloroform 

Ethyl benzene 

Toluene 

Xylenes (total) 

BTEX 

Polynuclear Aromatic 
Hydrocarbons (PAH) 

TPH 

Methylene Chloride 

1,1,1-Trichloroethane 

Trichloroethylene 

Tetrachloroethylene 

PCBs 

22792A/89MCI14W/R9T.194 10-02-92/RPT/18 

TABLE 19-4 

POTENTIAL SCREENING CONCENTRATIONS 
FOR ORGANIC COMPOUNDS IN SOIL 

TO BE CONSIDERED 
CANNON AFB 

RFI Guidance• Proposed RCRA Proposed 
TBCs RFI Criteriab Action Levelc RCRAAction 

(mg/kg) TBCs (mg/kg) TBCs (mgjkg) Leveld TBCs 

8,000 8,000 8,000 8,000 

24 24.14 -- 24.14 

110 114.75 100 114.75 

8,000 8,000 8,000 8,000 

20,000 16,000 20,000 16,000 

200,000 160,000 200,000 160,000 

·- -- -- --

93 93.33 90 93.33 

7,000 7,200 7,000 7,200 

64 63.64 60 63.64 

140 13.73 10 13.73 

0.091 -- 0.09 --

Other 
TBCs 

(mg/kg) 

< 10 ppm• 

--
< 50 ppm• 

< 100 ppm• 

1.0 (residential)! 
10-25 (industriaY 

10 (nonrestr. access)& 
25 (restr. access)& 
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RFI Guidance• 
TBCs 

Compound (mg/kg) 

Chlordane (alpha- and gamma-) 0.54 

DDD 2.9 

DDT 40 

DDE 2.1 

2,4,5-TP, Silvex 600 

Pentachlorophenol 2,000 

Phenol 3,000 

Diethylphthalate 60,000 

Bis(2-ethylhexyl)phthalate 83 

Benzo( a)pyrene 0.06 

Dibenz( a,h)anthracene 0.014 

i j j 
' j 

I I l ; 

TABLE 19-4 
(Concluded) 

RFI Criteriab 
TBCs (mgfkg) 

0.54 

2.92 

2.06 

2.06 

5.83 

48,000 

--
50 

0.12 

0.11 

Proposed RCRA 
Action Levelc 
TBCs (mg/kg) 

0.50 

3.0 

22 

2 

2,000 

50,000 

60,000 

50 

--

--

' J • a l j I 

Proposed Other 
RCRAAction TBCs 
Leveld TBCs (mg/kg) 

0.54 

2.92 13h 

2.06 0.006h 

2.06 28h 

5.83 

48,000 

50 

0.12 0.3-220i 

0.11 0.3-220i 

RCRA Facility Investigation Guidance (EPA 1989a); human health-based criteria for systemic toxicants representing an estimate of the daily 
exposure an individual can experience without appreciable risk of health effects during a lifetime. 
Human health proposed criteria; see Table 18-16 
Source: Corrective Action for SWMU's at Hazardous Waste Management Facilities (55 FR 30798,27 July 1990); these risk-based levels trigger 
the need for a corrective measure study. 
Human health proposed action levels; see Table 18-16. 
New Mexico Department of Environmental Improvement- New Mexico UST Regulations, amended, July 1990a. 
Source: Guidance on Remedial Actions for Superfund Sites with PCB Contamination (EPA OSWER Directive 9355.4-01). 
Source: Toxic Substances Control Act. PCB Spill Cleanup Policy (52 FR 10688). 
EPA Threshold Contaminant Concentrations from Fitchko (1989). 
Range of anthropogenic and naturally occurring total PAH concentrations (Blumer 1977, Mallet 1964). 
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TABLE 19-5 

POTENTIAL CLEANUP CONCENTRATIONS FOR INORGANIC COMPOUNDS IN SOIL 
(TO BE CONSIDERED) 

RFI Guidance• RFI Criteriab 
Compound TBCs (mgfkg) TBCs (mg/kg) 

Antimony 30 32 
Arsenic -- 0.39 
Barium 4000 5,600 
Beryllium 0.143 0.16 
Cadmium -- 80 
Chromium (III) 80,000 80,000 

(VI) 400 
Copper -- 2,960 
Cyanide 2,000 --
Lead -- --

Mercury -- 24 

Nickel 2,000 1,600 
Thallium 20-40 5.6 
Selenium -- 400 
Silver 200 400 
Zinc -- 16,000 

• RCRA Facility Investigation Guidance (EPA 1989a). 
b Human health proposed criteria; see Table 19-16. 

CANNON AFB 

Proposed RCRA Action Proposed RCRA 
Levelc TBCs Action Leveld TBCs 

(mg/kg) (mg/kg) 

30 32 
80 0.39 

4,000 5,600 
0.2 0.16 
40 80 
-- 80,000 

(VI) 400 
-- 2,960 

2,000 
-- --

20 24 
2,000 1,600 
6-7 5.6 
-- 400 

200 400 

-- 16,000 

c Source: Corrective Action for SWMUs at Hazardous Waste Management Facilities (55 FR 30798, 27 July 1990). 
d Human health proposed action levels; see Table 18-16. 
• Source: EPA OSWER Directive 9355.4-02 

Other TBCs 
(mg/kg) 

5oo· 
(residential) 

1,ooo• 
(industrial) 

i i 
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TABLE 19-6 

SUMMARY OF POTENTIAL LOCATION-SPECIFIC ARARS 
CANNON AFB 

Requirement 

Location-Specific Laws/Requirements 

Resource Conservation and Recovery Act (RCRA) 

1. New facilities where treatment, storage or disposal of 
hazardous waste will be conducted is prohibited within 61 
meters (200 feet) of a fault displaced in Holocene time [40 
CFR 264.18(a)]' 

2. New facilities where treatment, storage or disposal of 
hazardous waste will be conducted is prohibited within the 
100-year floodplain. [40 CFR 264.18(b)]' 

3. Prohibits noncontainerized or bulk liquid hazardous waste 
placement in salt domes, salt bed formations, and 
underground mines or caves. [40 CFR 264.18(c)]' 

E.O. 11988 Protection of Floodplains 

4. Limits activities in floodplain. Floodplain is defined as "the 
lowland and relatively flat areas adjoining inland and coastal 
waters including flood prone areas of off-shore islands, 
including at a minimum, that area subject to a one percent 
or greater chance of flooding in any given year." [40 CFR 6, 
Appendix A and 40 CRF 6.302] 

Relevant and 
Applicable? Appropriate? Comments 

No No 

No No 

No No 

No No 

Treatment, storage and disposal of waste will 
not be conducted within 61 meters of a fault 
displaced in Holocene time. 

Treatment, storage and disposal of waste will 
not be conducted within the 100-year floodplain 
of adjacent rivers. 

No action which would place waste in a salt 
dome or salt bed formation, underground mine 
or cave is anticipated at this site. 

Remedial activities will not be conducted within 
any floodplains. 

'Adopted by the State of New Mexico and incorporated within Part V of the New Mexico Hazardous Waste Management Regulations. 
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Requirement 

E.O. 11990 Protection of Wetlands 

5. Minimizes impacts on areas designated as wetlands. 
[40 CRF 6, Appendix A] 

Clean Water Act Section 404 

6. Action to prohibit discharge of dredged or fill material into 
waters of U.S. without permit. [33 USC 1251; 40 CFR 230; 
33 CFR 320-330] 

7. Requires Federal agencies to avoid, to the extent possible, 
adverse impacts associated with destruction or loss of 
wetlands 

Endangered Species Act 

8. Protects endangered species and threatened species and 
preserves their habitat. [16 USC 1531 et sequence; 
50 CFR 200, 50 CFR 402] 

22792A/89MC!l4W/R9T.196 10-02-92/RPT/18 

TABLE 19-6 
(Continued) 

Relevant and 
Applicable? Appropriate? Comments 

Possibly No 

No No 

Possibly No 

Possibly 

Although playas are considered wetlands by the 
US Fish and Wildlife Service, regulations are 
applicable only if the project impacts the 
wetland areas. 

Dredge and fill permit requirements will not 
apply as no waters of the U.S. will be impacted 
by remedial activities on the site. 

As described above, although wetlands are 
considered by the USFWS to occur on the base 
in the form of playas, regulations are applicable 
only if the project impacts the wetland areas. 

Although Walk, Haydel & Associates report in 
their Remedial Investigation that there are no 
critical habitats in the immediate vicinity of the 
site (according to the Wildlife Management 
Plan for the base), two federally listed 
endangered species are known to inhabit the 
area within a 50-mile radius of the site (Lee 
Wan & Associates, Inc., 6/90). 
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TABLE 19-6 
(Continued) 

Relevant and 

l j a 1 1 • i j I i I 

Requirement Applicable? Appropriate? Comments 

Bald and Golden Eagle Protection Act 

9. Provides special protection for eagle species. Possibly 

Wilderness Act 

10. Limits activities within an area designed as a wilderness area. No 
[16 USC 1311 et seq.; 50CFR 53.1 et ~.] 

11. Limits the type of activities permitted in an area designated No 
as a National Wildlife Refuge system [16 USC 668 et ~.; 
50 CFR Part 27] 

Fish and Wildlife Coordination Act 

12. Prohibits activities affecting/modifying streams or bodies of 
water if the activity has a negative impact on fish or wildlife. 
[16 USC 661 et ~.; 33 CFR Parts 320-330; 40 CFR 6.302) 

Wild and Scenic Rivers Act 

13. Protects rivers that are designated as wild, scenic or 
recreational. [16 USC 1271; 40 CFR 6.302(e)] 

22792AI89MCll4W/R9T.196 10-02-92/RPT/18 

Possibly 

No 

No 

No 

No 

No 

If eagle species are found to occur on the base, 
special protection provisions will need to be 
coordinated with US Fish and Wildlife Service. 
Bald eagles are known to inhabit the area 
within a 50-mile radius of the site (Lee Wan & 
Associates, Inc., 6/90). 

The site is not within a federally-owned area 
designated as a wilderness area. 

The site is not in an area designated as part of 
the National Wildlife Refuge System (the 
closest NWRS are over 25 miles from the site). 

This regulation is applicable only if playas are 
impacted by remedial activities. 

No rivers designated as wild, scenic or 
recreational will be affected by remedial 
activities. 
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TABLE 19-6 
(Continued) 

Relevant and 

l j l j a I l j 
' I 

l j 

Requirement Applicable? Appropriate? Comments 

National Historic Preservation Act (NHPA) 

14. Requires the preservation of historic properties included in Possibly 
or eligible for the National Register of Historic Places and to 
minimize harm to National Historic Landmarks. 
[16 USC 470 et ~.; 7 CFR 650; 36 CFR Part 65, Part 800] 

Coastal Zone Management Act 

15. Limits activities affecting the coastal zone, including lands No 
thereunder and adjacent shorelands. [16 USC Section 1451 et 
sequence] 

State Regulations 

Endangered Species Act (New Mexico Regulation 682) 

16. Requires coordination with the Department of Game and 
Fish if activities impact on endangered/ threatened species 
or their habitat. 

22792A/89MC114W/R9T.196 10-02-92/RPT/18 

Possibly 

No 

Pursuant to Section 106 of NHPA, proposed 
Federal undertaking in any state shall take into 
consideration the effect of the undertaking on 
any site, building, structure, or object that is 
included or eligible for inclusion in the 
National Register; nothing has been placed on 
the register to date, but surveys are ongoing. 
Also applicable if historical sites are discovered 
during a remedial action or if known historical 
sites exist near a remedial action site. 

The site is not located in the coastal zone 
management area. 

As stated above, although Walk, Haydel & 
Associates report in their Remedial 
Investigation that there are no significant 
habitats in the immediate vicinity of the site, 
state listed threatened/ endangered species 
have been identified near the base. This act is 
applicable only if remedial activities potentially 
impact the T /E species. 
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Requirement 

1978 New Mexico State Cultural Properties Act (Sections 18-6-1 
through 18-6-17 NMSA 1978) 

17. Provides for the preservation, protection, and enhancement 
of structures, sites, and objects of historical significance 
within the State. 

22792A/89MCli4W/R9T.196 10-02-92/RPT/18 

TABLE 19-6 
(Concluded) 

Relevant and 
Applicable? Appropriate? Comments 

Possibly Although the Cannon AFB site, including its 
properties/buildings are not listed on the State 
Register of Historic Places, coordination with 
the State Historic Preservation Office is 
ongoing with respect to the historical and 
archaeological surveys that have been 
conducted at the base; State laws closely follow 
the Federal laws. 

Sheet 5 of 5 



:il 

... 

-
-

..... 

-
-
.... -
•• 

--
-
-

, ... 
-

TABLE 19-7 

Woodward .Clyde 
Consultants 

COMPARISON OF SURFACE WATER SAMPLE RESULTS TO ARARs 
CANNON AFB, NEW MEXICO 

Contaminant 

Lead 

Copper 

Mercury 

Silver 

Zinc 

Chemical 

Chlordane (alpha) 

Chlordane (gamma) 

DDT 

Endrin 

PCBs-1016 

PCBs-1221 

PCBs-1254 

Toxaphene 

Contaminants in Surface Water Exceeding Standards 
Wastewater Lagoons (SWMU Nos. 101 and 102) 

Sample Standards Exceeded* (mg/L) 
Concentrations 

(mg/L) 

0.0071 

0.020; 0.051 

0.0011 

0.040 

0.12 

AcuteAWQC 

O.D18 

0.0041 

0.12 

Contaminants in Water by Sediment Partitioning 
Wastewater Lagoons (SWMU Nos. 101 and 102) 

Chronic AWQC 

0.0032 

0.012 

0.000012 

0.00012 

0.11 

Cone. in Cone. in Standards Exceeded' (mg/L) 
Sediment Water 
(mg/kg) (mg/L) AcuteAWQC Chronic A WQC 

0.023; 0.031; 0.0002 0.0003; 0.0000043 
.0078 0.0000755 

0.042; 0.045 0.000407; 0.0000043 
0.0082 0.000436 
0.0041 0.000079 

0.000040 

0.016 0.0000097 0.0000011 

0.016 0.0000045 0.0000023 

0.16 0.000339 0.000014 

0.32 0.00068 0.000014 

0.3; 0.27; 0.49; 0.000635 0.000014 
0.22 0.000572 

0.00104 
0.000466 

0.82 0.00417 .00073 0.0000002 

* EPA, Water Quality Criteria for Protection of Aquatic Life, 1986 
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TABLE 19-8 

COMPARISON OF SOIL SAMPLE RESULTS TO ARARs 
CANNON AFB, NEW MEXICO 

Contaminants in Soil in Excess of RFI Criteria/RCRA Proposed Action Levels 

SWMU Contaminant Sample Concentration (mg/kg) Levels Exceeded ( mg/kg) 

"RFI bRCRA Action "Revised "Revised RCRA 
Criteria Levels RFI criteria Action Levels 

AGE Drainage Arsenic 1.6 -- 80 0.39 0.39 
Ditch (SWMU (background is 2.8 
No. 34) 1.95; exceeds 2.0 

guidelines) 2.0 

Beryllium 0.55 0.143 0.2 0.16 0.16 
(background is 0.49 
0.32-0.68; 
exceeds guide-
lines) 

Benzo( a)Pyrene 0.2 0.0609 -- 0.12 0.12 
0.31 

Fire Dept. Arsenic 1.9 2.7 2.1 2.0 -- 80 0.39 0.39 
Training Area 1.0 0.76 0.79 0.77 
#1 (SWMU 0.67 0.69 2.0 1.80 
No. 78 1.30 1.90 1.6 0.83 

0.73 0.89 0.67 0.85 
1.80 1.60 1.70 2.50 

Beryllium 0.59 0.50 0.49 0.53 0.143 0.2 0.16 0.16 
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SWMU Contaminant 

Engine Test Antimony 
Cell Area 

Arsenic (SWMU Nos. 
86-90) 

Beryllium 

Sludge Beryllium 
Weathering Pit 
(SWMU No. 
76) 

NE Storm Arsenic 
Drainage Area 
(SWMU No. 
95) 

Beryllium 

22792A-89MC114W/R9T.198 10-02-92/RPT/17 

TABLE 19-8 
(Continued) 

Contaminants in Soil in Excess of RFI Criteria/RCRA Proposed Action Levels 

Sample Concentration (mg/kg) Levels Exceeded (mg/kg) 

aRFI bRCRA Action "Revised 
Criteria Levels RFI criteria 

87.4 30 30 32 

2.8 2.4 2.9 2.1 -- 80 0.39 
2.5 2.8 2.1 2.0 
2.4 3.1 1.7 2.6 
1.9 1.6 2.1 1.6 
0.63 0.72 2.2 0.8 
3.4 

0.65 0.59 0.143 0.2 0.16 
0.50 0.57 
0.51 0.46 
0.63 0.64 
0.90 0.58 
0.53 

0.82 0.72 0.143 0.2 0.16 
0.52 
0.51 

3.9 1.5 2.3 -- 80 0.39 
1.3 2.2 1.9 
1.8 1.9 

0.54 0.143 0.2 0.16 
0.54 

"Revised RCRA 
Action Levels 

32 

0.39 

0.16 

0.16 

0.39 

0.16 
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TABLE 19-8 
(Concluded) 

Contaminants in Soil in Excess of RFI Criteria/RCRA Proposed Action Levels 

SWMU Contaminant Sample Concentration (mg/kg) Levels Exceeded (mg/kg) 

"RFI bRCRA Action "Revised 
Criteria Levels RFI criteria 

Sanitary Sewer Beryllium 0.72 0.49 0.143 0.2 0.16 
Line (SWMU 0.49 0.50 
No. 98) 0.64 0.54 

0.47 0.56 

Wastewater bis(2ethylhexyl) 340; 150 83 50 50 
Lagoons phthalate 
(sludge 

PCBs 0.3; 0.27; 0.49; 0.22; 0.16; 0.16; 0.091 0.09 samples) 
(SWMU Nos. 0.22; 0.16; 0.16; 0.32 

101 and 102) Toxaphene 0.82 0.64 0.60 

Source: RCRA Facility Investigation Guidance (EPA 530/SW-89-031, May 1989) 
Corrective Action for SWMUs at Hazardous Waste Management Facilities (55 FR 30798, 27 July 1990; proposed rule) 
Human health proposed criteria/action levels, see Table 18-16. 
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20.0 

CONCLUSIONS AND RECOMMENDATIONS 

A Remedial Investigation was conducted for 18 SWMUs at 13 sites on Cannon AFB, 
Clovis, New Mexico from October through December 1991. The RI was conducted to 

characterize the nature and extent of contamination (if any) at the 18 SWMUs, and to 

perform a Baseline Risk Assessment on the data collected at each of the SWMUs to 

evaluate if any further action is warranted. The Remedial Investigation was designed 

and performed to satisfy requirements of the USAF Installation Restoration Program, 

as well as the conditions of the Cannon AFB RCRA operating permit. This section 

summarizes the results presented in this RI Report and presents recommendations for 

further action at the SWMUs, based on the results of the data collected during the RI 

and the findings from the Baseline Risk Assessment. 

The field investigation program for this RI at 18 SWMUs on Cannon AFB consisted of 

drilling and sample collection of surface and subsurface soils, surface and groundwater 

sample collection, and sediment (sludge) sampling of the Wastewater Lagoons. 

Following sample collection, the samples were analyzed for various chemical parameters 

selected based on the history of use for each SWMU. The following analyses were 

performed on each sample, dependent upon the SWMU location of the sample: 

TCL Volatile Organic Compounds 
Semivolatile Organic Compounds 
PCB /Pesticides 
Metals 
Total Petroleum Hydrocarbons 
Total Organic Lead 
Total Organic Carbon 
Lead and Chromium 
Appendix IX analytes 

The laboratory methods used followed Contract Laboratory Program ( CLP) guidelines 

or SWS-46 methodologies when no CLP methodology existed (i.e. Appendix IX). The 

data were fully QC-verified and a minimum 10 percent of the samples and/ or all critical 

samples (risk based) were subject to a full data validation. The QC reviewed and 
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validated data were then used to describe the nature and extent of contamination at 
each SWMU, and to perform a health and environmental baseline risk analysis. 

The following section describes in summary the nature and extent of contamination 
found for each SWMU, and results of the baseline human health and ecological risk 
assessment based on the data collected during the RI. Section 20.2 presents any 
recommendations for further work if warranted at each of the SWMUs. 

20.1 CONCLUSIONS 

The field investigation results indicate that, in general, the location and physical 
conditions at each of the SWMUs investigation are similar in nature. The SWMUs 
investigated during this RI were generally located in the western one-half of Cannon 
AFB in areas on the base which are not frequented by either base personnel or others. 
One exception is the AGE Drainage Ditch (SWMU No. 34, IRP No. SD-15) which is 
located east of the main runway, between two building areas, and is crossed several 
times a day by base personnel going between the buildings. The surface topography is 
generally flat and is sparsely vegetated due to the somewhat arid climate conditions. 
The surface material consists of sandy loam and loamy sand soils underlain by fine­
grained subsurface soils with numerous discontinuous caliche layers. The sites have a 
thick unsaturated zone with the depth to the upper most groundwater-bearing zone being 
approximately 270 feet below ground surface (BGS). The uppermost groundwater zone 
is considered the upper Ogallala Aquifer and is the primary water supply for Cannon 
AFB and surrounding areas. 

The following paragraphs present a summary of the nature and extent of contamination, 
if present, for each of the SWMUs investigated during the RI. 

AGE Draina~:e Ditch - SWMU No. 34/IRP No.SD-15 

The analytical results for samples collected at the AGE Drainage Ditch indicate that this 
SWMU appears to have soil contaminated with petroleum hydrocarbons above 100 
mgjkg and low levels of P AH compounds from the surface to 3 feet BGS at soil boring 
location 0341. The petroleum hydrocarbon concentrations decrease from the surface to 

22792A/89MC114W /R9.20 10-09-92/RPT/18 20-2 
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the total depth at this location. Soil samples collected at this location also indicate that 
the soil contains elevated concentrations of lead and zinc that appear to be above 
background levels. The vertical extent of elevated lead and zinc is presently unknown, 
since boring 0341 could not be advanced beyond 3 feet BGS due to utility restrictions. 
The analytical results also indicated that soil contamination does not appear to extend 
northeast of the culvert. 

Slud2e Weatherin2 Pit- SWMU No. 76 <IRP No. WP-14) 

The data collected for this SWMU suggest the possible presence of residual petroleum 
tank bottom sludge in the pit from a depth of 4 to 6 feet BGS, and underlying native 
soils containing petroleum compounds from a depth of 6 to possibly 18 feet BGS, 
particularly in the vicinity of borings 0762 and 0763. Ethyl benzene and xylenes were 
detected at estimated concentrations of 4000 ugjkg and 7900 ug/kg, respectively, in 
boring 0763 at a depth of 8 to 10 feet. Ethyl benzene and xylenes may be present at a 
depth of 4 to 6 feet BGS in boring 0761 and at 8 to 10 feet BGS in boring 0762, but may 
be masked by high detection due to laboratory dilution of samples because of non-target 
compounds being present. Mercury was the only metal of concern detected at this site, 
at concentrations of 0.13 mg/kg and 0.85 mg/kg at depths of 4 and 8 feet BGS in soil 
boring 07 61. 

Fire Department Trainin2 Area No.1- SWMU No. 78 (IRP No. FT-6) 

The analytical results for samples collected at this site indicate that organic chemicals 
consisting of the pesticides 4,4-DDD and 4,4-DDE, and TPH are present in the surficial 
soils throughout the site. The results suggest that the soils below 4 to 6 feet BGS have 
not been significantly impacted, although a minor concentration (14 ug/kg of 4,4-DDD) 
was reported at 10 to 12 feet BGS in boring 0781. However, the high soil/water 
partition coefficient for pesticides (EPA 1979) indicated that the compounds are retained 
on soil particles, thus retarding migration into deeper soils. Inorganic chemicals detected 
at this site were the metals lead and zinc. These two metals are present in the surficial 
soils throughout this site, and lead was also detected at depths of 4 and 20 feet BGS in 
borings 0781 and 0782, respectively. 

22792A/89MC114W /R9.20 10-09-92/RPf/18 20-3 
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The analytical results for samples collected at this SWMU indicate that only acetone and 
toluene were detected at concentrations above the laboratory CRQL. The low 
concentrations reported for toluene, less than 17 ug/kg, suggest that toluene is not a 
chemical of concern at this site. However, even though acetone is a common laboratory 
contaminant at low concentrations, the elevated levels reported at borings 8101, 1111 
8104, 8107, and 8108 in the western portion of the SWMU (400 ug/kg, 160 ug/kg, 910 
ug/kg, 210 ug/kg, and 1300 ug/kg, respectively) may indicate possible contamination 
from solvent disposal practices. However, based on the results from the two deeper 
redrill borings completed in that area, it appears that acetone is restricted to the 4 to 6 
foot interval. Acetone concentrations in borings 8111 (redrill of 8102) and 8112 (redrill 
of boring 8107) at the 9 to 9.5 foot interval were non-detect at 2U #Lg/kg and 15U 
#Lg/kg, respectively. Therefore, the vertical extent of acetone in the soil in the western 
portion of the SWMU appears to lie between 4 to 6 feet and does not extend below 9 
feet bgs. 

En~Pne Test Cell Area- SWMU Nos. 86-90 (IRP No. SD-11) 

The volatile organic chemicals acetone and toluene were detected above the laboratory 
CRQL at this SWMU. Toluene was detected at a concentration of 100 ug/kg in the 
background boring 0865, located to the west of the SWMU, and concentrations detected 
in samples from the other soil borings were significantly less than this concentration. In 
addition to acetone and toluene, petroleum hydrocarbons appear to be present from 10 
to 20 feet BGS in boring 0861, located near the oil/water separator. The lateral extent 
of petroleum hydrocarbon contamination is not known to a great degree of certainty, but 
is most likely limited to the area around the northern side of the oil/water separator 
since no petroleum hydrocarbon staining was observed at boring location 0863, southeast 
of the oil/water separator. 

Metals were detected at concentrations that appear to be above background levels in the 
upper 4 feet in all soil borings at this SWMU. In general, higher metal concentrations 
were detected in surface soil samples. The two borings located near the oil/water 
separator had results indicating lower concentrations of metals in the surface soil 
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compared to the borings located near the concrete pad of the former engine test cell. 
The background soil boring (boring 0865) had metal concentrations which were lower 
than samples collected at the above locations. 

NE Stormwater Draina&e Area - SWMU No. 95 (IRP No. SD-20> 

No volatile or semivolatile organic compounds of concern were detected at this SWMU. 
Only acetone, a common lab contaminant, was detected in three samples (at 2 and 8 feet 
BGS in boring 0951 and at 2 feet BGS in boring 0952, at concentrations of 22 ug/kg, 17 
ugjkg, and 21 ug/kg, respectively). However, hydrocarbon contamination was detected 
at the upstream end of the ditch, at boring location 0951. The concentration of 
hydrocarbon contamination diminished to the southwest in the direction of flow in the 
drainage ditch. The data suggest that hydrocarbon contamination may extend laterally 
throughout the drainage ditch, with the higher concentrations being found near the 
mouth. A variety of metals were detected in surface soil samples above background 
levels. The metals detected above background concentrations at the upstream surface 
soil sample location (boring 0951) were arsenic (3.9 mg/kg), cadmium (1.8 mg/kg), 
chromium {115J mg/kg), cobalt (12.6 mg/kg), copper (59 mg/kg), iron 41,200 mg/kg), 
lead {147 mg/kg), nickel {49.1 mg/kg), and zinc (467J mg/kg). At the downstream 
surface soil sample location (boring 0952) lead {31.6 mg/kg) and zinc {63.6 mg/kg) were 
detected in the surface soil sample. At both the upstream and downstream sample 
locations, metals concentrations in the subsurface soil samples were below or near 
background levels. 

Old Entomology Rinse Area- SWMU No. 96 (IRP no. SD-17) 

During the RI, both soil and groundwater samples were collected at this SWMU. 
Results of the surface soil sample collected and analyzed for PCBs/pesticides indicated 
that the pesticides 4,4-DDE and 4,4-DDT were detected at estimated concentrations of 
66J ug/kg and llOJ ug/kg, respectively. The a- and y- chlordane compounds were also 
detected and reported at estimated concentrations of 16J ug/kg and 47J u/kg, 
respectively. Also, the pesticide heptachlor epoxide was detected at an estimated 
concentration of 19J ug/kg. No PCBs were detected above the laboratory CRQL . 
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Analysis of the groundwater sample collected from the existing monitoring well, 96K, 
located downgradient from the Old Entomology Rinse Area indicated the presence of 
six metals above the detection limits for TAL metals. The metals detected were barium, 
chromium, copper, lead, vanadium, and zinc. The concentrations at which these metals 
were detected were below established maximum contaminant levels (MCI..s) for 
groundwater quality standards. No PCBs or pesticides were present in the groundwater 
sample collected at this monitoring location. 

Sanitary Sewer Line - SWMU No. 98 

The volatile organic compound acetone was detected above the laboratory CRQL at one 
soil boring location along the sanitary sewer line at a concentration which may indicate 
the presence of past leakage of the sewer at boring location 9821. In the other borings 
in which acetone was detected above the CRQL, the concentrations suggest laboratory 
contamination may be present. TPH was detected in one boring (9835) above a 
concentration of 100 mg/kg. The metals lead and cadmium were detected at 
concentrations slightly above background levels at soil boring location 9826. However, 
these metals are not of concern at this SWMU. 

Wastewater Laeoons - SWMU Nos. 101. 102 

During the RI, sediment {sludge), surface water and groundwater samples were collected 
at this SWMU. 

The field investigation at the Wastewater Lagoons indicated that the sludge is 
approximately 2 feet thick. The analytical results from the sludge samples collected 
within the Wastewater Lagoons indicated that acetone and 2-butanone were the only 
volatile organic compounds present above the laboratory CRQL, and phthalates were 
the only semivolatile organic compounds detected. However, the actual presence of 
these compounds in the lagoon sludges is questionable since they are common laboratory 
contaminants. Low levels of pesticides were reported throughout the sludge in both the 
north and south lagoon. PCBs were detected, but their presence in the sludge is 
questionable since they were estimated values. Metals were detected in the sludge at 
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concentrations consistently above background ranges for soils; however, none of the 

metals were detected above TC limits for the TCLP analyses. 

Analyses for Appendix IX constituents in the four groundwater samples collected from 

existing monitoring wells E (upgradient), F, G, and H (downgradient) indicated that 

metals were the only analytes detected above the reporting limits. Barium and vanadium 

were detected in all four groundwater samples. The concentration of barium ranged 

from 0.023 mg/L to 0.075 mg/L. The concentration of vanadium ranged from 

0.012 mg/L to 0.02 mg/L. Both of these metals had concentrations below their MCLs 

(for barium 1.0 mg/L; for vanadium, no MCL has been established). Evaluation of the 

chemical data indicates the quality of groundwater in this area does not appear to be 

impacted by SWMUs 101 and 102. 

Three surface water samples were collected and analyzed for Appendix IX constituents; 

two from within the lagoons (one each from the north and south lagoon), and one 

sample from the wastewater splitting pool located adjacent to the lagoons. Results from 

the analysis of the surface water samples indicated that the content of detected metals 

varied according to the location of the specific sample. However, none of the detected 

metals had concentrations above the EPA Ambient Water Quality Criteria. The largest 

number of detected metals ( 6) was from the sample collected from the wastewater 

splitting pool (sample location 3003). Sulfide was detected in samples from all three 

locations ranging from 0.19 mg/L to 3.7 mg/L. Three volatile organic compounds were 

detected at sampling location 3003. Acetone was present at a concentration of 34 ug/L, 

chloroform at 5.4 ug/L, and toluene at 5.0 ug/L. 

Fire Department Trainin& Area No.2- SWMU No. 106 (IRP No Ff-7) 

Analytical results for samples collected at this SWMU indicate that TPH contamination 

is present in the shallow soils at depths less than 4 feet BGS and probably does not 

extend beyond the boundary of the SWMU. The metals lead and chromium were 

detected at concentrations above background levels in surface soil samples. 

Concentrations of lead and chromium in the subsurface soil samples were generally 

below site background concentrations with the exception of chromium at 11.4 mg/kg at 

10 feet BGS in boring 1061 and 108 mg/kg at 10 feet BGS in boring 1063. 
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Fire Department Trainin& Area No. 3 - SWMU No. 107/IRP No. Fr-8 

The results of the sampling and analysis of soils at this SWMU indicate the presence of 

the volatile organic compounds ethyl benzene and xylenes in the subsurface soils. 

Acetone was also detected in subsurface soil samples collected at two boring locations; 

however, acetone was not detected at different depths in the same borings, suggesting 

that acetone is probably related to laboratory contamination. Xylenes were detected at 

boring 1074 between 4 and 32 feet BGS at concentration of 94 and 4.9 mg/kg, 

respectively; however, xylenes were not detected above the quantification limit at the 

next sample interval. These results are supported by VOC analysis of TICs which 

indicate the possible presence of a variety of xylene derivatives. Ethyl benzene was 

detected in samples from boring 1074 at 4, 10, and 20 feet BGS at an estimated 

concentration of 13J and 15J, and a concentration of 5.8 mg/kg, respectively. Ethyl 

benzene may also be present at the 30 to 32 foot interval since the detection limit was 

raised to 14 mg/kg. Toluene was detected in samples from boring 1073 at the surface 

and in boring 1074 at 4, 20, and 62 feet bgs at estimated concentrations of 0.073J mg/kg, 

6.9J mg/kg, 2.7J mg/kg, and 0.004J mg/kg, respectively. Toluene was not detected 

above the quatitation limits in any of the borings. The detection of xylenes, ethyl 

benzene, and toluene at boring 1074 is consistent with residual fuel constituents from 

previous fire training exercises. Benzene was not detected above the CRQL (adjusted 

for sample size and dilutions) in any of the soil samples. 

Total petroleum hydrocarbons were detected in surface samples collected at the four 

boring locations at concentrations ranging from 963 mg/kg to 6080 mg/kg, with the 

highest concentration at boring location 1073. Elevated petroleum hydrocarbon 

concentrations were also detected in subsurface soils at 4 feet BGS in boring 1071, and 

down to 32 feet BGS in boring 1074. The VOC analysis of soil samples for boring 1074 

also reported a variety of medium molecular weight saturated and unsaturated 

hydrocarbon TICs to a depth of 30 feet BGS. 

Lead was detected in surface soil samples at boring locations 1071 and 1074 at 

concentrations of 151 mg/kg and 322 mg/kg, respectively. The analytical results indicate 

that lead contamination does not extend into deeper soils. Chromium was detected 

infrequently and in concentrations comparable to site background levels. 
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The results of the sampling and analysis of soils at this SWMU indicate the presence of 
the volatile organic compounds ethyl benzene and xylenes in the subsurface soils. 
Acetone was also detected in the soil samples collected at this SWMU, but is considered 
a common laboratory contaminant, and is not thought to be a contaminant of concern 
for this site. Xylenes were found predominantly at 4 feet BGS in boring 1093 and at 4 
and 10 feet BGS in boring 1094 at concentrations of 4.1 mg/kg, 290 mg/kg, and 
estimated concentration of 6.71 mg/kg, respectively. Xylenes were not detected above 
the laboratory CRQL below 22 feet BGS in boring 1094, or below 12 feet BGS in boring 
1093. Ethyl benzene was detected in boring 1094 at 4 feet BGS at an estimated value 
of 19 mg/kg, and may be present at the 10 to 12 foot depth because of raised detection 
limits. The reporting limits for TCL volatile organic analyses were raised in these two 
samples because of the sample dilution necessary due to target and non-target 
compounds. The TICs from VOC analysis indicate the possible presence of xylene 
derivatives in boring 1094 and 1093 at the depths described above for xylenes and ethyl 
benzene detections. This identification of xylenes and ethyl benzene compares well with 
the existence of residual fuel constituents from fire training exercises at the site. 

Total petroleum hydrocarbons were detected in surface and subsurface soil samples 
collected from boring locations 1091, 1093, and 1094 at concentrations of 273 mg/kg, 
38,500 mg/kg, and 13,600 mg/kg, respectively. The vertical extent of TPH 
contamination extends from ground surface to approximately 5 feet BGS at boring 
location 1091, and to approximately 6 feet BGS at boring location 1093. TPH 
concentrations of 215 mg/kg and 203 mg/kg were detected at the 50 to 52 foot and 60 
to 62 foot depth intervals, respectively. at boring location 1093. These TPH 
concentrations may be anomalous since TPH was not detected in samples collected 
immediately above and below these depths. In addition, elevated concentrations of TPH 
were detected at boring location 1094 to a depth of approximately 20 feet BGS. VOC 
analysis reported TICs which were a variety of medium to high molecular weight 
saturated hydrocarbons at boring location 1094 for 1 to 10 feet BGS, and at boring 
location 1093 at 4 feet BGS. This identification is consistent with the probable existence 
of residual fuel constituents from on-site fire training exercises. 
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Chromium was detected in the surface sample collected at boring location 1093 at an 

estimated concentration of 19.6J mg/kg. However, since this result is an estimated 

value, it is not considered a chemical of concern at this site. 

The xylenes and ethyl benzene concentrations found at this SWMU correlate well with 

the fuel staining observed during the field sampling effort near the wings of the mock 

airplane. These two volatile organic compounds were not detected above the laboratory 

CRQL at other boring locations. No metals were detected at concentrations above 

background levels at this SWMU. The lateral extent of xylene and ethyl benzene 

contamination is not well defined, but is likely confined to the area immediately outside 

the concrete berm and liner underlying the mock airplane. The volatile organic 

contamination does not appear to extend deeper than 10 feet BGS, based on the results 

from samples collected at boring locations 1093 and 1094. The TPH contamination 

present in the surface soil samples at the three boring locations associated with observed 

surficial staining may also be present in other areas of the SWMU where stained soil 

was observed during the field sampling event. Vertical TPH contamination correlated 

well with the ethyl benzene and xylene concentrations found at the site. 

Landfill No. 5 - SWMU No. 113 

Analyses for Appendix IX constituents for the five groundwater samples collected from 

existing monitoring well A (upgradient) and monitoring wells B, C, D, and I 

( downgradient) indicated that metals were the only analytes detected above the 

laboratory reporting limits. Metals analysis revealed the presence of barium and 

vanadium in groundwater samples from all five monitoring wells. The concentrations 

for these two metals were below their MCLs (for barium 1.0 mg/L, for vanadium, no 

MCL has been established). Barium was detected at a concentration of approximately 

0.029 mg/L. The concentration for vanadium ranged from 0.023 mg/L to 0.036 mg/L. 

Lead was also detected in the groundwater sample collected from monitoring well113B, 

at a concentration of 0.016 mg/L, well below its MCL of 0.05 mg/L. This MCL is 

effective only until December 7, 1992, at which time the MCL for lead will be abolished 

and replaced by an action level of 0.015 mg/L. However, it should be noted that this 

action level is for samples taken at the tap for public drinking water systems (56 FR 

26460, 6/7 /91). 
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Evaluation of the chemical data indicates the quality of groundwater has not been 
affected by SWMU 113. 

Baseline Risk Assessment 

The baseline risk assessment performed by WCC as part of this RI effort was conducted 
under the regulatory framework of RCRA and CERCLA. The 18 SWMUs investigated 
during this RI were grouped into Risk Assessment Areas (RAAs) comprised of an 
individual SWMU or a group of SWMUs which were geographically close, had common 
or similar chemical release sources, and had potentially overlapping exposure pathways. 
Based on the findings of the baseline risk assessment and comparison of soil data with 
risk-based RFI criteria/proposed RCRA action levels, it was concluded that health 
impacts to humans from the 18 SWMUs investigated during the RI are not significant. 
A brief summary of the baseline risk assessment results follows. 

The average and reasonable maximum exposure (RME) risks and hazards were 
estimated for complete exposure pathways at each RAA. Generally, average chemical 
concentrations in soil and the 95% upper confidence limit (UCL) of the arithmetic mean 
concentration were used in assessing average and RME intakes, respectively, along with 
other average or RME intake factors. The total noncarcinogenic hazard indexes were 
below the EPA's level of concern (1.0) in each RAA evaluated. This was true for 
individual exposure pathways and combined exposure pathways in each RAA. The total 
carcinogenic risks were also below or within the EPA's target risk range of 1 x 104 to 
1 x 10.o. In RAA 1, (Fire Department Training Area Nos. 2, 3, and 4, and Landfill 5) 
the RME cancer risk for the hypothetical future child resident was 1.1 x 104

• Although 
this level exceeds the EPA target risk range, the Chemicals of Concern ( COC) were 
detected infrequently and had high detection limit values. The results may, therefore. 
represent an overestimation of the calculated risks. 

With the exception of antimony in RAA 2 (Engine Test Cell Area), none of the 
concentrations of chemicals of concern in soil (using the 95 % UCL or the maximum 
measured concentration) exceeded RFI criteria or proposed RCRA action levels. Soil 
lead levels did not exceed the EPA target cleanup range of 500 to 1000 mg/kg for lead 
in soil. In addition, a screening calculation was performed for lead using the EPA's 
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Uptake Biokinetic Model. The highest 95% UCL soil lead level among the samples 
collected from this RI, in combination with the 95% UCL groundwater level measured 
in this RI data set, did not result in an exceedance of the EPA's target blood lead 
concentration (10 ug lead/dL of blood) using this model. An examination of the vertical 
extent of contamination for soils revealed a decrease in concentration at depths below 
approximately 30 feet. 

Lead was reported in one groundwater sample from SWMU 113 at a concentration of 
0.016 mg/L which exceeds the EPA action level of 0.015 mg/L, but not the EPA 
drinking water MCLs of 0.050 mg/L for lead. Overall, the groundwater data collected 
as part of the RI do not exceed EPA's MCLs for drinking water. The depth to the water 
table (Ogallala Aquifer) is approximately 270 feet below ground surface. After 
considering the groundwater monitoring well data (one round) collected during this RI, 
the fate and transport properties of site chemicals, and the local geology /hydrogeology, 
it was judged that the site impact to groundwater is not likely to be significant. 

Ecological Risk Assessment 

Included in the baseline risk assessment was the performance of an Ecological Risk 
Assessment (ERA). The focus of this ecological risk assessment was on the exposure 
of dabbler ducks to chemicals in water and sediments in the lagoons (SWMU 101, 102) 
and the exposure of small mammals to chemicals in soils at the Base. Dabbler ducks 
are present in the area for several months every winter; some individuals may stay the 
entire year. The ducks principally feed at nearby grain fields and rest (and feed) at the 
Playa Lake, which receives water regularly from the lagoons. The Playa Lake is a 
SWMU which has been identified for investigation in the future as part of the overall 
RI for Cannon AFB. 

Both water and sediments from the lagoons were found to contain chemical 
concentrations which could pose some risk to waterfowl and aquatic organisms. Metals 
were found in the lagoon water at concentrations which exceeded acute (copper, silver, 
and zinc) and chronic (cyanide, lead, and mercury) AWQC. Hazard Quotients (HQs) 
were calculated for ducks based on toxicological literature and indicated that metal 
levels in the water are unlikely to pose any adverse risk. HQs for ducks from incidental 
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ingestion of sediments, however, indicated that mercury and zinc in sediments may pose 
some risk to waterfowl. No pesticides were detected in the lagoon water. Pesticide 
concentrations were detected in the lagoon sediments at concentrations which if 
converted to water concentrations by using partitioning coefficients, exceeded chronic 
A WQC. Compounds such as dieldrin, endrin, heptachlor, and DDT are especially 
persistent and stable in anaerobic sewage sludge (EPA 1979). Several of these pesticides 
have the potential to be acutely toxic to aquatic organisms as well as the potential to 
bioaccumulate to significant levels through food chains. 

The lagoons are not intended for use as wildlife habitat and therefore risks to aquatic 
organisms such as algae and benthic invertebrates are not of concern. Dabbler ducks, 
however, are protected migratory waterfowl and are therefore of concern. Based on this 
ecological risk analysis, there is small potential for some toxic effects to occur to dabbler 
ducks which chronically ingest water and sediments from the lagoons. It is also possible 
that metal and pesticide levels in the lagoons are no higher than those found in other 
water bodies in the region due to the accumulation of chemicals from surface runoff. 
Reference concentrations were not available for sediments and water from other sewage 
lagoons or water bodies in the region. 

Concentrations of chemicals in soils at Cannon were also evaluated in terms of potential 
risk to terrestrial biota. The receptor species of concern are the kites and raptors and 
small ground-dwelling mammals. Six metals (copper, chromium, cadmium, zinc, cobalt, 
and lead) and one semi-volatile organic compound (benzo(a)pyrene) were detected in 
soils at levels which were considered to be above background. Benzo(a)pyrene, because 
of its relatively low concentration at near background levels, was not considered to be 
a chemical of concern. None of the six metals are thought to bioaccumlate through the 
food chains to levels where they would pose a risk to kites or raptors. Potential risk 
from these metals in soil to biota was considered to be greatest through direct exposure 
of small mammals and other ground-dwelling organisms. Based on the calculation of 
toxicity values for a mouse from incidental soil ingestion, none of the six metals were 
considered to pose a risk to small mammal populations. 
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Based on the results of the RI, including the baseline risk assessment, a "No Action" 
remedial alternative is appropriate for the following SWMUs at Cannon AFB: 

• SWMUNo. 34 

• SWMUNo. 76 
• SWMUNo. 78 
• SWMU No. 81 

• SWMU No. 95 

• SWMU No. 98 

• SWMU No. 106 
• SWMU No. 107 

AGE Drainage Ditch (IRP No. SD-15) 
Sludge Weathering Pit (IRP No. WP-14) 
Fire Department Training Area No. 1 (IRP No. FT-6) 
Solvent Disposal Site (IRP No. SD-20) 
NE Stormwater Drainage Area (IRP No. SD-20) 
Sanitary Sewer Line 

Fire Department Training Area No.2 (IRP No. FT-7) 
Fire Department Training Area No.3 (IRP No. FT-8) 

NE Stormwater Drainaee Area - SWMU No. 95 <IRP No. SD-20) 

A Stormwater permit application is currently in progress for Cannon AFB to comply 
with the new regulations contained in 40 CFR parts 122, 123, and 124. In that permit 
Cannon AFB proposes to monitor effluent in the NE Stormwater Drainage annually 
during a storm event. The effluent sample will be analyzed for the following parameters: 

• Volatile Organic Compounds 

• Semi-volatile Organic Compounds 

• Pesticides/PCBs 
• Metals (antimony, barium, beryllium, cadmium, chromium, copper, lead, silver, 

thallium, zinc) 

It is therefore recommended that this SWMU be listed for no further action under 
RCRA but continued to be monitored and results be reported under the new stormwater 

regulations. 

Further investigation, monitoring or remedial action is recommended for the following 
SWMUs at Cannon AFB: 
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• SWMU Nos. 86-90 
• SWMUNo. 96 

• SWMU Nos. 101, 102 
• SWMU No. 109 
• SWMU No. 113 
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Engine Test Cell Area (IRP No. SD-11) 
Old Entomology Rinse Area (IRP No. SD-17) 
Wastewater Lagoons 
Fire Department Training Area No.4 
LandfillS 

Based on the RI results, the following presents and discusses recommendations for 
additional investigations at the above SWMUs. 

EnfU.ne Test Cell Area - SWMU Nos. 86-90 (IRP No. SD-11) 

The lateral extent of petroleum hydrocarbons found in the soil near the oil/water ( o /w) 
separator (i.e., boring 0863) was not determined during this investigation. However, 
instead of additional characterization using borings or trenching, Cannon AFB has 
elected to remove the oil/water separator and surrounding soils contaminated with 
petroleum hydrocarbons. The following actions are proposed for FY 93 under Project 
No. 93-8004 for Engine Test Cell Area: 

• 

• 

Removal and disposal of the oil/water separator and associated piping 

Excavation of any soil contaminated with petroleum hydrocarbons and 
placement in the on-base land farming unit for treatment. 

• Collection and laboratory analysis of confirmation samples along the walls 
and in the bottom of the excavation to verify removal of petroleum 
hydrocarbon contaminated soil to specified cleanup goals. 

• Provide EPA with documentation verifying the removal of the oil/water 
separator and petroleum hydrocarbon contaminated soil. 

Old EntomoloC' Rinse Area- SWMU No. 96 (IRP No. SD-17) 

Results of the surface soil sample collected at the approximate location of the former 
sink rinse pit and analyzed for PCBs/pesticides suggest that the pesticides 4,4-DDE, 4,4-
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DDT, heptachlor epoxide, and the a- and y- chlordane compounds may be present at 
low estimated concentrations at the surface (66J ug/kg, 110J ug/kg, 19 ug/kg, 161 ug/kg, 
and 47J u/kg, respectively). Because pesticides have been detected in shallow soil 
samples (i.e., 2 to 10 feet BGS, and 62 to 63 feet BGS) from previous investigations by 
Radian (1986) and Walk, Haydel, and Associates (1990), and continued concern of the 
regulatory agencies, one soil boring will be drilled to a depth of approximately 100 feet 
BGS at the location of sample 0961. Chemical samples will be collected at 10-foot 
intervals from surface to total depth in this boring and analyzed for pesticides and PCBs. 
Following completion of the above work, an addendum to the RI Report will be 
provided to the EPA discussing the sampling and analytical results from this boring and 
recommendations for further action. The above work will be scoped, contracted, and 
performed in FY 93 under the USAF IRP as weather permits. 

Wastewater La2oons - SWMU Nos. 101, 102 

This SWMU currently is not regulated under Cannon AFB's RCRA Part B Permit but 
there continues to be discussion between Cannon AFB, EPA, and NMED to determine 
under which environmental regulation this unit will be monitored. The analytical results 
from the sludge samples collected within the Wastewater Lagoons indicated that volatile 
organic compounds (acetone and 2-butanone ), semi-volatile organic compounds 
(phthalates ), pesticides, PCBs, and metals were present. Based on these data, the one 
upgradient (E) and three downgradient (F, G, H) monitoring wells at this SWMU will 

be sampled and analyzed, using SW-846 methodologies, annually for volatile organic 
compounds, metals, pesticides, nitrates, sulfates, and total dissolved solids. This interim 
monitoring program will continue until the regulatory framework of this unit is resolved. 
Analytical results will be provided to EPA and NMED on an annual basis. 

Fire Department Trainin2 Area No. 4 - SWMU No. 109 

A review of Applicable or Relevant and Appropriate Requirements (ARARs) indicated 
that the New Mexico Underground Storage Tank (UST) remediation guidelines may be 
appropriate for SWMU No. 109, Fire Training No. 4. A new fire training facility, 
Project No. CZQZ-943002, is currently being designed and is scheduled for construction 
at a new location during FY 94. Until this new facility is built and operational, the 
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current Fire Department Training Area No.4 will continue to be used. It would not be 
prudent to proceed with additional site characterization borings until the new facility is 
active. Therefore, the following actions are recommended for Fire Training Area No. 
4 after completion of the new fire training facility in FY 94: 

• 

• 

• 

• 

• 

Drill additional borings around and beneath the mock airplane to 
evaluate lateral and vertical extent of TPH in soil. 

Drill additional borings at the "tree" and ''vehicle burn" area to evaluate 
lateral and vertical extent of TPH in these areas. 

Analyze soil samples for TPH and BTEX 

Evaluate remedial options for soils exceeding TPH cleanup goals . 
Analytical results from borings described above will be used to estimate 
the volume of soil requiring remediation. 

Select a remedial alternative and initiate remedial action . 

Landfill No. 5 • SWMU No. 113 

Evaluation of the monitoring well chemical data indicates the quality of groundwater 
beneath this SWMU has not been affected by Cell No. 3 (the cell that reportedly 
received hazardous wastes until mid-1981) at Landfill No.5. However, since the vadose 
zone beneath this cell has not been investigated, the nature and extent (lateral and 
vertical) of any hazardous contamination that may impact the groundwater sometime in 
the future, has yet to be evaluated. Since the New Mexico Environmental Division 
regulates the activities at this SWMU, the groundwater monitoring requirements for this 
unit will be resolved by Cannon AFB and NMED and will not be addressed further in 
this report. 
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Even though the Playa Lake was not included in this RI, the Environmental Risk 
Assessment indicated potential risk to biota, especially ducks, from potential 
contaminants in the sediment and surface water of the Playa Lake to the east into which 
Wastewater Lagoon effluent drains. Because of the potential risk, it is recommended 
that any ecological study conducted at the Playa Lake consider the following: 

• 
• 
• 

Applicability of Ambient Water Quality Criteria to the site 
Evaluation of relevant toxicity information 
Field investigations 

to identify species present and food habits 
collect additional sediment, surface water and biota samples 

It is also recommended that if dredging of the sludge in the Wastewater Lagoons is 
performed in the future, analytical testing be performed to evaluate disposal options. 

22792A/89MC114W /R9.20 10-09-92/RPf /18 20-18 



--

-
-

-

-
--
-

Woodward-Clyde 
Consultants 

21.0 

REFERENCES 

Abdul, S.A., T.L. Gibson, and D.N. Rai. 1987. "Statistical Correlations for Predicting 

the Partition Coefficient for Nonpolar Organic Contaminants Between Aquifer 

Organic Carbon and Water." Haz. Waste Haz. Mater. 4(3):211-222. 

Adams, R.S. Jr. 1972. "Effect of Soil Organic Matter on the Movement and Activity of 

Pesticides in the Environment". In Trace Substances in Environmental Health-V. 

Proceedings of the Conference at the University of Missouri. D.D. Hemphill 

(ed.). University of Missouri. 

Agency for Toxic Substances and Disease Registry (ATSDR). 1989. Toxicolo~cal 

Profile for Chromium. TP /88-10. July. 

American Conference of Governmental Industrial Hygienists. 1986. Documentation of 

the Threshold Limit Values and Biolo~cal Exposure Indices. Cincinnati, OH. 

American Publishers, Inc. of Texas. 1991. Cannon AFB Area Joint Militacy Telephone 

Directocy and Yell ow Pages. 

Banerjee, S., S.H. Yalkowsky, and S.C. Valvani. 1980. "Water Solubility and 

OctanolfWater Partition Coefficients of Organics. Limitations of the Solubility­

Partition Coefficient Correlation." Environ. Sci. Techno!. 14(10):1227-1229. 

Barker, J.F. and G.C. Patrick. 1985. "Natural Attenuation of Aromatic Hydrocarbons 

in a Shallow Sand Aquifer." In Proceedings of the NWW A/API Conference on 

Petroleum Hydrocarbons and Organic Chemicals in Groundwater - Prevention. 

Detection. and Restoration. November 13-15. 1985. Houston. TX. Dublin, OH: 

National Water Well Association. 

Biggar, J.W., and I.R. Riggs. 1974. "Apparent Solubility of Organochlorine Insecticides 

in Water at Various Temperatures." Hilgardia. 42(10):383-391. 

22792A/89MC114W /R9.21 10-09-92/RPT /ll 21-1 



---
·-
--

-
..... 

"'"' -
-

-

-

Woodward-Clyde 
Consultants 

Bohon, R.L., and W.F. Claussen. 1951. 'The Solubility of Aromatic Hydrocarbons in 
Water." J. Am. Chern. Soc. 73(4):1571-1578. 

Bowen, H.J.M. 1979. Environmental Chemistry of the Elements. Academic Press. 
London. 

Brooke, D.N., A.J. Dobbs, and N. Williams. 1986. "Octanol: Water Partition 
Coefficients (P): Measurement, Estimation, and Interpretation, Particularly for 
Chemicals with P > lOS." Ecotoxicol. Environ. Safety. 11(3):251-260. 

Brown, David E. 1982. Biotic Communities of the American Southwest - United States 
and Mexico. University of Arizona . 

Budavari, S., M.J. O'Neil, A. Smith, and P.E. Heckelman, Eds. 1989. The Merck Index, 
11th ed. Rahway, NJ. Merck and Co. 

Burris, D.R., and W.G. Macintyre. 1986. "A Thermodynamic Study of Solutions of 
Liquid Hydrocarbon Mixtures in Water." Geochim. Cosmochim. Acta. 
50(7):1545-1549. 

Butler, J.D., V. Butterworth, C. Kellow, et al. 1984. "Some Observations on the 
Polycyclic Aromatic Hydrocarbon (P AH) Content of Surface Soils in Urban 
Areas." Sci. Total Environ. 38:75-85. 

Calabrese, E.J. et al. 1989. "How Much Soil Do Young Children Ingest: An 
Epidemiologic Study." Reg. Tox. and Pharmac. 1:123-137. 

Calabrese, E.J. et al. 1990. "Preliminary Adult Soil Ingestion Estimates: Results of a 
Pilot Study." Reg. Tox. and Pharmac. 12:88-95. 

Calder, W., and E. Braun. 1983. "Scaling of Osmotic Regulation in Mammals and 
Birds." Amer. J. of Physiol. 244:R601-R606. 

22792A/89MC114W /R9.21 10-09-92/RPf /U 21-2 



-

-

Woodward-Clyde 
Consultants 

Centers for Disease Control (CDC). 1991. Preventing Lead Poisoning in Young 
Children. Position Statement by the Centers for Disease Control. October. 

CH2M Hill. 1983. Installation Restoration Program Records Search for Cannon Air 
Force Base, New Mexico. Prepared for the Air Force Engineering and Services / 
Center and the Tactical Air Command. Contract No. F08637-80-G0010-0018. 
August. 

Chaney, R.L., 1985. "Potential effects of sludge-borne heavy metals and toxic organics 
on soils, plants, and animals, and related regulatory guidelines." Annex 3, 
Workshop Paper 9, pp. 1-56. In: Final Report of the Workshop on the 
International Transportation. Utilization or Disposal of Sewage Sludge Including 
Recommendations. PNSP /85-01. Pan American Health Organization, 
Washington, D.C. 

Chapman, W.H., H.L. Fisher, and M.W. Pratt. 1968. Concentration factors of chemical 
elements in edible aquatic organisms. Lawrence Radiation Laboratory, 
Livermore, Calif. UCRL-50564. 

Chapman, P.M. 1989. "Current Approaches to Developing Sediment Quality Criteria." 
Environmental Toxicology and Chemistzy. 8: 589-599. 

Chin, Y.-P., C.S. Peven, and W.J. Weber. 1988. "Estimating Soil/Sediment Partition 
Coefficients for Organic Compounds by High Performance Reverse Phase Uquid 
Chromatography." Water Res. 22(7):873-881. 

Chiou, C.T., L.J. Peters, and V.H. Freed. 1979. "A Physical Concept of Soil-Water 
Equilibria for Nonionic Organic Compounds." Science. 206:831-832. 

Clement Associates, Incorporated. 1988. Comparative Potency Approach for Estimating 
the Cancer Risk Associated with Exposure to Mixtures of Polycyclic Aromatic 
Hydrocarbons, Interim Final Report. EPA Contract No. 68-02-4403. Prepared 
for EPA Headquarters by ICF-Clement Associates. April 1. 

22792A/89MC114W /R921 10-09-92/RPf /12 21-3 



--

-

-

Woodward-Clyde 
Consultants 

Dragun, J. 1988. The Soil Chemistcy of Hazardous Materials. Hazardous Materials 
Control Research Institute. Silver Spring, Maryland. 

Edwards, N.T. 1983. "PAHs in the Terrestrial Environment- A Review." Journal of 
Environmental Quality. 12:427-441. 

Environmental Science and Engineering, Inc. (ESE). 1989. Biota Remedial 
Investigation. Prepared for Office of the Program Manager, Rocky Mountain 
Arsenal Contamination Cleanup. Commerce City, Colorado. 4 Volumes. 

Fitchko, J. 1989. Criteria for Contaminated Soil/Sediment Cleanup. Pudvan Publishing 
Co. Northbrook, Illinois. 

Freeze, R.A. and J.A Cherry. 1979. Groundwater. Prentice-Hall, Inc., Englewood 
Cliffs, NJ. Page 29. 

Garbarini, D.R., and L.W. Lion. 1986. "Influence of the Nature of Soil Organics on the 
Sorption of Toluene and Trichloroethylene." Environ. Sci. Techno!. 20(12):1263-
1269. 

Garten, C.T. 1980. "Ingestion of Soil by Hispid Cotton Rats, White-Footed Mice, and 
Eastern Chipmunks." J. of Mammal. 16(1):136-7. 

Gasaway, W. C., and 1.0. Buss. 1972. "Zinc Toxicity in the Mallard Duck." Journal of 
Wildlife Management. 36(4): 1107-1117. 

Gochfeld, M., and J. Burger. 1987. "Heavy Metal Concentrations in the Liver of Three 
Duck Species: Influence of Species and Sex." Environmental Pollution. 45:1-15. 

Goodman. D.C., and H.I. Fisher. 1962. Functional Anatomy of the Feeding Apparatus 
in Waterfowl. Carbondale, Illinois. Southern Illinois University. 

Gough, L.P., H.T. Shacklette, and A Case. 1979. Element Concentrations Toxic to 
Plants. Animals. and Man. Geological Survey Bulletin. No. 14. 

22792A/89MC114W /R9.21 10-00-92/RPI' /U 21-4 



-
-
-
-
·-
-

"'"' 

··--

·-

..... 

-

Woodward-Clyde 
Consultants 

Gutentag, Edwin D., and John B. Weeks. 1980. Water Table in the High Plains 
Aquifer in 1978 in Parts of Colorado, Kansas, Nebraska, New Mexico, Oklahoma, 
South Dakota, Texas, and Wyoming. Hydrologic Investigation Atlas HA-642. 
U.S. Geological Survey. 

Gutentag, Edwin D., et al. 1984. Geohydrology of the High Plains Aquifer in Parts of 
Colorado, Kansas, Nebraska, New Mexico, Oklahoma, South Dakota, Texas, and 
Wyoming. USGS Professional Paper 1400-B. 

Hawley, J.K 1985. Assessment of Health Risk from Exposure to Contaminated Soil. 
Society for Risk Analysis. 289-302. 

Hawley, J.W., et al. 1976. Quaternary Stratigraphy in the Basin and Ran~e and Great 
Plains Provinces. New Mexico and Western Texas. Dowden, Hutchinson & Ross, 
Inc. Stroudsburg, Pennsylvania. 

Hine, J., and P.K Mookerjee. 1975. "The Intrinsic Hydrophilic Character of Organic 
Compounds. Correlations in Terms of Structural Contributions." J. Or~. Chern. 
40(3):292-298. 

Hodson, J., and N.A. Williams. 1988. "The Estimation of the Adsorption Coefficient 
(~) for Soils by High Performance Liquid Chromatography." Chemosphere. 
19(1):67-77. 

International Agency for Research on Cancer (IARC). 1973. IARC Monographs on the 
Evaluation of Carcinogenic Risk of Chemicals to Man. Certain P AHs and 
Heterocyclic Compounds, Volume 3. Lyon, France. 

International Agency for Research on Cancer (IARC). 1974. IARC Monographs on the 
Evaluation of Carcinogenic Risk of Chemicals to Man. Some Organochlorine 
Pesticides, Volume 4. Lyon, France . 

22792A/89MC114W /R921 10-09-92/RPT /U 21-5 



-
-
---

-

--
-
-
.f\!l!!llll 

--

-

Woodward-Clyde 
Consultants 

Jones, K.C., J.A. Stratford, K Waterhouse, et al. 1987. "PAHs in U.K Soils: Long­

Term Temporal Trends and Current Levels." Trace Subst. Environmental Health. 

2:140-148. 

Jury, W.A., Spencer, W.F., and WJ. Farmer. 1984. "Behavior Assessment Model for 

Trace Organics in Soil: ill. Application of Screening Model." J. Environ. Oual. 

13( 4):573-579. 

Jury, W.A, W.F. Spencer, and W.J. Farmer. 1983. "Use of Models for Assessing 

Relative Volatility, Mobility, and Persistence of Pesticides and other Trace 

Organics in Soil Systems," in Hazard Assessment of Chemicals, Volume 2, J. 
Saxena, Ed. New York: Academic Press, Inc. pp 1-43. 

Kearney, A.T., Inc. 1987. Preliminary Review/VSI Report RCRA Facility Assessment, 

Cannon Air Force Base, Clovis, New Mexico. July. 

Keely, D.F., M.A. Hoffpauir, and J.R. Meriwether. 1988. "Solubility of Aromatic 

Hydrocarbons in Water and Sodium Chloride Solutions of Different Ionic 

Strengths: Benzene and Toluene." J. Chern. EnK. Data. 33(2):87-89. 

Kelly, M. 1988. MininK and the Freshwater Environment. Elsevier Applied Science, 

New York. 

Kenaga, E.E., and C.A.I. Goring. 1980. "Relationship Between Water Solubility, Soil 

Sorption, Octanol-Water Partitioning and Concentration of Chemicals in Biota." 

In Aquatic Toxicology. ASTM STP 707, Eaton, J.G., Parrish, P.R., and AC. · 

Hendricks, Eds. Philadelphia, P A: American Society for Testing and Materials. 

pp 78-115. 

Klopffer, W., Kaufman, G., Rippen, G., and H.-P. Poremski. 1982. "A Laboratory 

Method for Testing the Volatility from Aqueous Solution: First Results and 

Comparison with Theory." Ecotoxicol. Environ. Safety. 6(6):545-559. 

22792A/89MC114W /R9.21 10-09-92/RPf/U 21-6 



-

-
-
---
-

-

---
--
-
... 
-

Woodwarci..Ciyde 
Consultants 

Lee Wan & Associates, Inc. 1990. "RCRA Facility Investigation Work Plan, Volumes 
I and II- Cannon AFB, New Mexico" (and the references contained within this 
report). Prepared for 27 CSG/DEC Cannon AFB, New Mexico. June 

Leo, A., C. Hansch, and D. Elkins. 1971. "Partition Coefficients and Their Uses." 
Chern. Rev. 71(6):525-616. 

Lindsay, W.C. 1979. Chemical Equilibria in Soils. John Wiley and Sons. N.Y., N.Y. 

Luckey, R.R., et. al. 1981. Water-level and Saturated Thickness Changes, 
Predevelopment to 1980, in the High Plains Aquifer in parts of Colorado, Kansas, 
Nebraska, New Mexico, Oklahoma, South Dakota, Texas and Wyoming. 
Hydrologic Investigation Atlas HA-652. U.S. Geological Survey. 

Lyman, W.J., W.F. Reehl, and D.H. Rosenblatt. 1982. Handbook of Chemical Property 
Estimation Methods: Environmental Behavior of Organic Compounds. New 
York: McGraw-Hill, Inc. 

Lyman, W.L., W.F. Reehl, and D.H. Rosenblatt. 1990. Handbook of Chemical Property 
Estimation Methods. American Chemical Society. Washington, D.C. 2nd Edition. 

Mackay, D. 1982. "Correlation of Bioconcentration Factors." Environ. Sci. Techno!. 
16(5):274-278. 

Mackay, D., and A W. Wolkoff. 1973. "Rate of Evaporation of Low-Solubility 
Contaminants from Water Bodies to Atmosphere." Environ. Sci. Techno!. 
7(7):611-614. 

Mackay, D., and P.J. Leinonen. 1975. "Notes- Rate of Evaporation of Low-Solubility 
Contaminants from Water Bodies to Atmosphere." Environ. Sci. Techno!. 
9(13):1178-1180 . 

McConnell, G., D.M. Ferguson, and C.R. Pearson. 1975. "Chlorinated Hydrocarbons 
and the Environment." Endeavour. 34(121):13-18. 

22792A/89MC114W /R9.21 10-09-92/RPf /12 21-7 



·---

·-

--

-
-

-
--

Woodwarci.Ciyde 
Consultants 

Midwest Research Institute (MRI). 1985. Rapid Assessment of Exposure to Particulate 

Emissions from Surface Contamination Sites. EPA 600/8-85/002. February. 

Miller, M.M., S.P. Wasik, G.-L. Huang, W.-Y. Shiu, and D. Mackay. 1985. 

"Relationships Between Octanol-Water Partition Coefficient and Aqueous 

Solubility." Environ. Sci. Technol. 19(6):522-529. 

Mills, W.B., D.B. Porcella, M.J. Ungs, S.A Gherini, K.V. Summers, L. Mok, G.L. Rupp, 

and G.L. Bowie. 1985. Water Quality Assessment: A Screening Procedure for 

Toxic and Conventional Pollutants in Surface and Groundwater-Part I. Office of 

Research and Development, U.S. EPA Report-600/6-85-002a. 

Montgomery, John H. and Linda M. Welkom. 1990. Groundwater Chemicals Desk 

Reference. Lewis Publishers, Inc. Chelsea, Michigan. 

Nagy, K. 1987. "Field Metabolic Rate and Food Regulation Scaling in Mammals and 

Animals." Ecol. Monographs. 57:111-128. 

National Academy of Sciences (NAS}. 1977. Copper in the Ecosystem. Washington 

D.C. 

National Research Council (NRC). 1980. Mineral Tolerance of Domestic Animals. 

Subcommittee on Mineral Toxicity in Animals. National Academy of Science. 

Washington, D.C. 

National Research Council Canada (NRCC). 1982. The Effects of Cyanides on Aquatic 

Organisms With Emphasis Upon Freshwater Fishes. 19246. 

Neely, W.B., and G.E. Blau, Eds. 1985a. Environmental Exposure from Chemicals. 

Volume 1. Boca Raton, FL: CRC Press, Inc. 

Neptune, Dean et al. 1990. "Quantitative Decision Making in Superfund: A Data 

Quality Objectives Case Study." Hazardous Material Control. May /June. 

22792A/89MC114W /R9.21 10-09-92/RPT/U 21-8 



,Ill 

-

-
-

----
-
-

Woodward .Clyde 
Consultants 

New Mexico Department of Game & Fish (NMDG&F) 1985. Wildlife Management 

Plan for Cannon Air Force Base Complex. 

New Mexico Department of Game & Fish (NMDG&F) Handbook of Species 

Endangered in New Mexico. Santa Fe, New Mexico. 

New Mexico Department of Game and Fish (NMDG&F). 1992. Personal 

Communication with Woodward-Clyde Consultants. February 19. 

New Mexico Natural Heritage Program (NMNHP). 1992. Personal communication with 

Woodward-Clyde Consultants. 

New Mexico State University (NMSU). 1978. Soils of New Mexico. Agricultural 

Experiment Station. Research Report 285. 

Ney, R.E. 1990. Where Did That Chemical Go? Van Nostrand Reinhold. New York. 

NIOSH Pocket Guide to Chemical Hazards. 1987. U.S. Department of Health and 

Human Services, U.S. Government Printing Office. 

Oliver, B.G., and M.N. Charlton. 1984. "Chlorinated Organic Contaminants on Settling 

Particulates in the Niagara River Vicinity of Lake Ontario." Environ. Sci. 

Techno!. 18(12):903-908. 

Olsen, R.L. and A. Davis. 1990. "Predicting the Fate and Transport of Organic 

Compounds in Groundwater, Part 1." Hazardous Material Control. May - June. 

pp. 39-64. 

Pain, D. 1989. "Haematological Parameters as Predictors of Blood Lead and Indicators 

of Lead Poisoning in the Black Duck." Environmental Pollution. 60:67-81. 

Pankow, J.F., and M.E. Rosen. 1988. "Determination of Volatile Compounds in Water 

by Purging Directly to a Capillary Column with Whole Column Cryotrapping." 

Environ. Sci. Techno!. 22(4):398-405. 

22792A/89MC114W /R9.21 10-09-92/RPr /12 21-9 



,,~ 

-

--

-

Personal communication. Bruce Hale; May 11, 1992. 

Personal communication. Bruce Hale; October 30, 1991. 

Personal communication. Glen Rice; March 10, 1992. 

Personal communication. Jim Richards; March 1992. 

Personal communication. Mr. Merrill; February 24, 1992. 

Woodward.Ciyde 
Consultants 

Peterle, T.J. 1991. Wildlife Toxicology. Van Nostrand Reinhold, New York. 

Radian Corporation. 1986. Installation Restoration Program Phase II -
Confirmation/Quantification Stage I, Cannon AFB, N.M. Vols. I (text) & II 
(Appendices A-M). September. Final Report for period 9/84-4/85. Prepared 
for Headquarters Tactical Air Command and the U.S. Air Force. U.S. Air Force 
Contract No. F33615-84-D-4402. 

Radian Corporation. 1987. Soil Removal Investigation Report. AGE Drainage Ditch, 

Site 15, Cannon AFB, New Mexico, 88003. 

Riddick, J.A, W.B. Bunger, and T.K Sakano. 1986. Organic Solvents Physical 

Properties and Methods of Purification. Volume II. New York: John Wiley and 

Sons, Inc. 1325 p. 

Roberts, P.V., J.E. Schreiner, and G.D. Hopkins. 1982. "Field Study of Organic Water 

Quality Changes During Groundwater Recharge in the Palo Alto Baylands." 

Water Res. 16:1025-1035. 

Robertson Wes. 1991. New Mexico Game and Fish field officer. Personal 

Communication with Woodward-Clyde Consultants. February, 1991. 

Robertson, Wes. 1992. New Mexico Department of Game and Fish. Personal 

Communication with Woodward-Clyde Consultants. January 30, March 26. 

22792A/89MC114W /R921 10-09-92/RPf /U 21-10 



--
--

-
·-

·--
·-
-

--

Woodward.Ciyde 
Consultants 

Scheuhammer, A.M. 1987. "The Chronic Toxicity of Aluminum, Cadmium, Mercury, 
and Lead in Birds: A Review." Environmental Pollution. 46: 263-295. 

Schwarzenbach, R.P., and J. Westall. 1981. "Transport of Nonpolar Organic 
Compounds from Surface Water to Groundwater. Laboratory Sorption Studies." 
Environ. Sci. Techno!. 15(11):1360-1367. 

Schwille, F. 1988. Dense Chlorinated Solvents. Chelsea, MI: Lewis Publishers, Inc. 

Scura, E.D. and G.H. Theilacker. 1977. ''Transfer of the Chlorinated Hydrocarbon PCB 
in a Laboratory Food Chain." Mar. Bioi. 40(4):317-325. 

Shacklette, Hansford T., and J.G. Boemgen. 1984. Element Concentrations in Soils and 
Other Surficial Materials of the Conterminous United States. USGS Professional 
Paper 1270. 

Spencer, W.F., and M.M. Cliath. 1972. "Volatility of DDT and Related Compounds." 
J. Agric. Food Chern. 20(3):645-649. 

Tabak, H.H., S.A Quave, C.l. Mashni, and E.F. Barth. 1981. "Biodegradability Studies 
with Organic Priority Pollutant Compounds." Journal Water Pollution Control 

Federation. 53:1503-1518. 

Teres, J. 1991. Encyclopedia of North American Birds. The Audubon Society. 1109 p. 

Terhaar, C.J., W.S. Ewell, S.P. Dziuba, W.W. White, and P J. Murphy. 1977. "A 
Laboratory Model for Evaluating the Behavior of Heavy Metals in an Aquatic 
Environment." Water Res. 11(1):101-110. 

Tewari, Y.B., M.M. Miller, S.P. Wasik, and D.E. Martire. 1982. "Aqueous Solubility 
and OctanoljWater Partition Coefficient of Organic Compounds at 25.0°C." 

J. Chern. Eng. Data. 27(4):451-454. 

22792A/89MC114W /R921 10-09-92/RPr /12 21-11 



-
-
-

-

-

··-
-

-

---
-

-

---

Woodward .Clyde 
Consuftants 

Travis, C.C., and A.D. Arms. 1988. "Bioconcentration of Organics in Beef, Milk and 

Vegetation." Environ. Sci. Technol. 22(3):271-274. 

U.S. Air Force (USAF). 1990. Final Environmental Impact Statement, Realignment of 

Cannon AFB, Curry County, New Mexico. May. 

U.S. Air Force (USAF). 1991. Draft Environmental Impact Statement Basing. 

U.S. Army Corps of Engineers (USACE). 1987. Wetland Evaluation Technique 

(WET), Volume II: Methodology. October. 

U.S. Department of Agriculture (USDA) Soil Conservation Service. 1958. Soil Survey 

of Cuny County. New Mexico, Soil Survey Series 1953, No.4. U.S. Government 

Printing Office. 

U.S. Department of Commerce (DOC). 1968. Climatic Atlas of the United States 

National Climatic Center. Asheville, N.C. June. 

U.S. Department of Health and Human Services (USDHHS). 1987. Registry of 

Toxic Effects of Chemical Substances (RTECS). 

U.S. EPA. 1979. Water-Related Environmental Fate of 129 Priority Pollutants. EPA-

440 / 4-79-029a. 

U.S. EPA. 1980. Ambient Water Quality Criteria for Silver. EPA 440/5-80-071. 

October. 

U.S. EPA. 1980. Ambient Water Quality Criteria for Zinc. EPA 440/5-80-079. 

October. 

U.S. EPA 1980. Treatability Manual - Volume 1: Treatability Data. Office of 

Research and Development. EPA/600/8-80-042a. 

22792A/89MC114W /R921 10-09-92/RPf /12 21-12 



-

-

-
"'""' 

-

,..,. 

Woodwarci.Ciyde 
Consultants 

U.S. EPA. 1985. Ambient Water Quality Criteria for Copper- 1984. EPA 440/5-84-

031. January. 

U.S. EPA. 1985. Ambient Water Quality Criteria for Cyanide- 1984. EPA 440/5-84-

028. January. 

U.S. EPA 1985. Ambient Water Quality Criteria for Lead- 1984. EPA 440/5-84-027. 

January. 

U.S. EPA 1985. Ambient Water Quality Criteria for Mercury. 

U.S. EPA. 1985a. Chemical, Physical, and Biological Properties of Compounds Present 
at Hazardous Waste Sites. EPA/630/SW-89-010. 

U.S. EPA 1986a. Superfund Public Health Evaluation Manual. EPA/540/1-86/060. 

U.S. EPA 1986b. RCRA Facility Assessment Guidance. EPA/530-86-053. October. 

U.S. EPA. 1986c. Quality Criteria for Water 1986. EPA 440/5-86-001. May. 

U.S. EPA. 1988a. Superfund Exposure Assessment Manual. EPA/540/1-88/001. 

April. 

U.S. EPA. 1988b. Guidance for Conducting Remedial Investigations and Feasibility 

Studies Under CERCLA. Interim Final. OSWER Directive 9355.3-01. October. 

U.S. EPA. 1989a. RCRA Facility Investigation (RFI) Guidance, Interim Final, 

Volume I of IV. EPA 530/SW-89-031. May. 

U.S. EPA 1989b. Risk Assessment Guideance for Superfund Vol. I. Human Health 

Evaluation Manual. OSWER Directive 9285.7-01a. 

U.S. EPA. 1989c. Exposure Factors Handbook. EPA 600/8-89-043. July. 

22792A/89MC114W /R9.21 10-09-92/RPf /U 21-13 



-

---
-
-

-

--

-

---

Woodward-Clyde 
Consultants 

U.S. EPA 1989d. Risk Assessment Guidance for Superfund: Volume II. EPA/540/1-

89/001. March. 

U.S. EPA 1989e. Region IX. Project Committee Draft. Remedial Investigation/ 

Feasibility Study. Phoenix-Goodyear Airport. EPA Contract No. 68-01-7251. 
Prepared for Region IX by CH2M Hill. March 1. 

U.S. EPA 1990. Interim Guidance on Establishing Soil Lead Cleanup Levels at 
Superfund Sites. OSWER Directive 9355. 4-02. 

U.S. EPA. 1990a. Supplement to Interim Guidance on Establishing Soil Lead Cleanup 

Levels at Superfund Sites. OSWER Directive 9355. 4-02A 

U.S. EPA. 1990b. Guidance for Data Useability in Risk Assessment. Interim Final. 

OERR Directive 9285.7-05. October. 

U.S. EPA. 1991a. Human Health Evaluation Manual, Supplemental Guidance, 

Standard Default Exposure Factors. OSWER Directive 9285.6. March. 

U.S. EPA. 1991b. Health Effects Assessment Summary Tables (HEAST), Annual, FY-

91. OERR 9200.6-303(91-1). January. 

U.S. EPA 1991c. Drinking Water Regulations and Health Advisories. Office of 

Water, U.S. EPA November. 

U.S. EPA. 1991d. Users Guide for Lead: A PC Software Application of the Uptake/ 

Biokinetic Model, Version 0.50. 

U.S. EPA. 1991e. Guidance Manual for Site-specific Use of the USEPA Land Model. 

EPA Office of Emergency and Remedial Response. December. 

U.S. EPA 1991f. Update on OSWER Soil Lead Cleanup Guidance. Memorandum by 

Don R. Clay, Assistant Administrator. EPA Office of Solid Waste and 

Emergency Response. Washington, D.C. August 29. 

22792A/89MC114W /R921 10-09-92/RPT /U 21-14 



''li 

..... 

·-

-
·-

... 

·-
·-

'"''I 

'-

-
-
·• 

Woodward-Clyde 
Consultants 

U.S. EPA. 1991g. Preliminary Human Health Baseline Risk Assessment for the 

California Gulch NPL Site, Leadville, Colorado. Prepared for U.S. EPA, Region 

VIII, Denver, Colorado, by Roy F. Weston, Inc. December. 

U.S. EPA. 1992a. Integrated Risk Information System (IRIS) . 

U.S. EPA 1992b. OOA Memorandum. Guidance of Risk Characterization for Risk 
Managers and Risk Assessors. Office the Administration, February 26. 

U.S. Fish & Wildlife Service (USFWS). 1987. Endangered and Threatened Species of 
Arizona and New Mexico. 

U.S. Fish and Wildlife Service (USFWS). 1992. Personal communication with 
Woodward-Clyde Consultants. March. 

U.S. Geological Survey (USGS). 1979. Element Concentrations in Soils and Other 

Surficial Material of the Coterminous United States. USGS Professional Paper 
1270. (Shacklette and Boemgen) . 

U.S. Geological Survey (USGS). 1985. Portair Quadrangle; New Mexico. Provisional 

Edition. 7.5 minute series Topographic. 

Verschueren, K 1983. Handbook of Environmental Data on Organic Chemicals. New 

York: Van Nostrand Reinhold Co. 

Vogt, N.B., F. Brakstad, K Thrane, et al. 1987. "PAHs in Soil and Air: Statistical 

Analysis and Classification by the SIMCA Method." Envir. Sci. Techno!. 

21:35-44. 

Walk, Haydel & Associates, Inc. 1988. Final Installation Restoration Program 

Phase IVA Cannon Air Force Base, New Mexico. Prepared for U.S. Army 

Corps of Engineers, Missouri River Division, Omaha District, Omaha, Nebraska. 

22792A/89MC114W /R9.21 10-09-92/RPT /12 21-15 



-
-

-
·-·-

-
·-
-

·-

-
-

Woodward-Clyde 
Consultants 

Walk, Haydel & Associates, Inc. 1990. Final Installation Restoration Program 

Remedial Investigation. Cannon Air Force Base, New Mexico. Prepared under 

contract with Omaha District, Corps of Engineers, Omaha, Nebraska, for 

Headquarters, Tactical Air Command, HQ, TAC/DEEV, Langley Air Force 

Base, Virginia. 

Walsh, L.M., Summer M.E., Keeney, D.R., 1977. "Occurrence and distribution of 

arsenic in soils and plants." Environ. Health Persp. 19:67-71. 

Warner, H.P., J.M. Cohen, and J.C. Ireland. 1987. "Determination of Henry's Law 

Constants of Selected Priority Pollutants." Office of Science and Development, 

U.S. EPA Report-600/D-87 /229. 

Weeks, J.B. and E.D. Gutentag. 1981. Bedrock Geology, Altitude of Base and 1980 

Saturated Thickness of the High Plains Aquifer in Parts of Colorado, Kansas, 

Nebraska, New Mexico, Oklahoma, South Dakota, Texas, Wyoming: Hydrologic 

Investigation Atlas HA-648, U.S. Geological Survey. 

Weil, L., G. Dure, and KE. Quentin. 1974. "Solubility in Water of Insecticide 

Chlorinated Hydrocarbons and Polychlorinated Biphenyls in View of Water 

Pollution." Z. Wasser Forsch. 7(6):169-175. 

White, J.B., R.R. Vanderslice. 1980. POM Source and Ambient Concentration Data: 

Review and Analysis. Washington, D.C. U.S. EPA, Office of Research and 

Development. EPA-600/7-80-044. 

William Matotan and Associates Inc. 1985. Water Well Master Plan Survey. Prepared 

for Department of the Air Force, Cannon Air Force Base, New Mexico. 

Windsor, J.G., R.A. Hites. 1979. "PAHs in Gulf of Maine Sediments and Nova Scotia 

Soils." Geochim. Cosmochim. Acta. 43:27-33. 

Woodward-Clyde Consultants. 1991a. Remedial Investigation Work Plan. Remedial 

Investigation. Cannon Air Force Base, Clovis, New Mexico. Prepared under 

22792A/89MC114W /R921 10-09-92/RPf /12 21-16 



;111 

-
,,...,. 

-
---
-

-
--
---
-
-
---
----

Woodward .Clyde 
Consultants 

contract with Omaha District, Corps of Engineers, Omaha, Nebraska, for 

Headquarters, Tactical Air Command, HQ, TAC/DEEV, Langley Air Force 

Base, Virginia, 2 Volumes. 

Woodward-Clyde Consultants. 1991b. Quality Assurance Project Plan,, Remedial 

Investigation. Cannon Air Force Base, Clovis, New Mexico. Prepared under 

contract with Omaha District, Corps of Engineers, Omaha, Nebraska, for 

Headquarters, Tactical Air Command, HQ, TAC/DEEV, Langley Air Force 

Base, Virginia, 2 Volumes. 

Woodward-Clyde Consultants. 1991c. Field Sampling Plan, Remedial Investigation. 

Cannon Air Force Base, Clovis, New Mexico. Prepared under contract with 

Omaha District, Corps of Engineers, Omaha, Nebraska, for Headquarters, 

Tactical Air Command, HQ, TAC/DEEV, Langley Air Force Base, Virginia 1 

Volume. 

Woodward-Clyde Consultants. 1991d. Site Safety Health Plan. Remedial Investigation. 

Cannon Air Force Base, Clovis, New Mexico. Prepared under contract with 

Omaha District, Corps of Engineers, Omaha, Nebraska, for Headquarters. 

Tactical Air Command, HQ, TAC/DEEV, Langley Air Force Base, Virginia 1 

Volume. 

Woodward-Clyde Consultants. 1992. Remedial Investigation Plan Addenda Landfill 

No. 1 (SWMU No. 74/IRP No. LF-1) Landfill No. 2 (SWMU No. 82/IRP 

No. LF-2) Cannon Air Force Base, Clovis, New Mexico. Final Revision No.1. 

Yalkowsky, S.H., S.C. Valvani, and D. Mackay. 1983. "Estimation of the Aqueous 

Solubility of Some Aromatic Compounds." Res. Rev. 85:43-55. 

Zoeteman, B.C.J., E. De Greef, and F.J.J. Brinkmann. 1981. "Persistency of Organic 

Contaminants in Groundwater, Lessons from Soil Pollution Incidents in the 

Netherlands." Science of the Total Environment. 21:187-202. 

22792A/89MC114W /R921 10-09-92/RPf /12 21-17 



ill> 

t 6) ,. .. 
t 
"' • 
Ill .. 
,. .. 
"' .. 
!Ill 
t. 

Ill .. 
,.. .. 
.. .. 
.. .. 
.. .. 
.. 
ill 

• .. 
.. 
1!1' 

"' .. .. 
• 
!Ill 

FINAL 
VOLUME II 

APPENDIXES A AND B 

• • • • • • • REl\ffiDIAL INVESTIGATION 

REPORT FOR 

r\((~. J: 

18 SOLID WASTE 

MANAGEl\ffiNT UNITS 

CANNON AIR FORCE BASE 

CLOVIS, NEW MEXICO 

SW""'-\A "::> s t..f, ~. 18, §t, 'e~ ~9o, ~5 

9 '-<, 96, I (J ,, tO 1. I I f)~ I l t11, ( tR, { l5 

Prepared for 
U.S. Department of the Army 
Corps of Engineers, Omaha District 
Omaha, Nebraska 
October 19, 1992 

~ 
Woodward-Clyde ., 

Woodward-Clyde Consultants 
101 S. 1 08th Avenue 
Omaha, NE 68154 

Project No. 89MC114W 



!II 

--
t.C 

---.... 
-
4111 

"""" --.... 
""" --
""" -
'----
f~ -
.... 

-,..,. 
-
"""'-

-.,. 
--
• 
..... 

---

Section 

EXECUTIVE SUMMARY 

1.0 INTRODUCTION 

1.1 PURPOSE AND SCOPE OF REPORT 
1.2 REGULATORY FRAMEWORK 
1.3 REPORT ORGANIZATION 
1.4 INSTALLATION BACKGROUND 

1.4.1 Facility Description 
1.4.2 Facility History 
1.4.3 Facility Characteristics 
1.4.4 Previous Investigations 

Woodward .Clyde 
Consultants 

TABLE OF CONTENTS 

ES-1 

1-1 

1-1 
1-2 
1-5 
1-6 

1-6 
1-7 
1-9 

1-22 

1.5 FIELD INVESTIGATION OBJECTIVES AND METHODS 1-24 

1.5.1 Field Investigation Objectives 
1.5.2 Field Investigation Methods 

2.0 AGE DRAINAGE DITCH (SWMU NO. 34/IRP NO. SD-15) 

2.1 SWMU DESCRIPTION 

2.1.1 
2.1.2 
2.1.3 
2.1.4 

Setting 
History of Use 
Past Investigations 
Land Use and Demography 

2.2 FIELD INVESTIGATION 

2.2.1 
2.2.2 
2.2.3 

Sampling Objectives 
Surface Soil Investigation 
Subsurface Soil/Vadose Zone Investigation 

2.3 PHYSICAL CHARACTERISTICS 

2.3.1 
2.3.2 
2.3.3 

Surface Water Hydrology 
Soil 
Geology 

22792A/89MC114W /R9.TC 10-09-92/RPI" /7 

1-24 
1-25 

2-1 

2-1 

2-1 
2-1 
2-2 
2-3 

2-3 

2-4 
2-4 
2-5 

2-5 

2-6 
2-7 
2-7 



Woodward-Clyde 
Consultants 

TABLE OF CONTENTS (Continued) 

Section 

2.4 INTRODUCTION TO NATURE AND EXTENT OF 
CONTAMINATION 

2.5 NATURE AND EXTENT OF CONTAMINATION 

3.0 SLUDGE WEATHERING PIT (SWMU NO. 76/IRP NO. WP-14) 

3.1 SWMU DESCRIPTION 

Setting 
History of Use 
Past Investigations 

3.1.1 
3.1.2 
3.1.3 
3.1.4 Land Use and Demography 

3.2 FIELD INVESTIGATION 

3.2.1 Sampling Objectives 
3.2.2 Surface Soil Investigation 
3.2.3 Subsurface Soil/Vadose Zone Investigation 

3.3 PHYSICAL CHARACTERISTICS 

3.3.1 Soil 
3.3.2 Geology 

3.4 NATURE AND EXTENT OF CONTAMINATION 

4.0 FIRE DEPARTMENT TRAINING AREA NO. 1 
(SWMU NO. 78/IRP NO. FT-6) 

4.1 SWMU DESCRIPTION 

Setting 
History of Use 
Past Investigations 

4.1.1 
4.1.2 
4.1.3 
4.1.4 Land Use and Demography 

22792A/89MC114W /R9.TC 10-09-92/RPf /7 -11-

2-8 

2-10 

3-1 

3-1 

3-1 
3-1 
3-1 
3-1 

3-2 

3-2 
3-2 
3-3 

3-3 

3-4 
3-4 

3-5 

4-1 

4-1 

4-1 
4-1 
4-1 
4-2 

--
-

-
-
... 

-
-
-
-

-
··"' -
-

-I 



'I' 

--
"''"' ,_ 

---.... 
'"'"' 

-
·-,. 
""' 
.... 
,.,. 

-
""' ---... 
• ---
• --
~ 

---·-... 
-.. 
... 
~ 

Woodward .Clyde 
ConsuHants 

TABLE OF CONTENTS (Continued) 

Section 

4.2 FIELD INVESTIGATION 

4.2.1 Sampling Objectives 
4.2.2 Surface Soil Investigation 
4.2.3 Subsurface Soil/Vadose Zone Investigation 

4.3 PHYSICAL CHARACfERISTICS 

4.3.1 Soil 
4.3.2 Geology 

4.4 NATURE AND EXTENT OF CONTAMINATION 

5.0 SOL VENT DISPOSAL SITE (SWMU NO. 81/IRP NO. DP-16) 

5.1 SWMU DESCRIPTION 

5.1.1 Setting 
5.1.2 History of Use 
5.1.3 Past Investigations 
5.1.4 Land Use and Demography 

5.2 FIELD INVESTIGATION 

5.2.1 Sampling Objectives 
5.2.2 Surface Soil Investigation 
5.2.3 Subsurface Soil/Vadose Zone Investigation 

5.3 PHYSICAL CHARACfERISTICS 

5.3.1 Soil 
5.3.2 Geology 

5.4 NATURE AND EXTENT OF CONTAMINATION 

6.0 ENGINE TEST CELL AREA (SWMU NOS. 86-90/ 
IRP NO. SD-11) 

22792A/89MC114W /R9.TC 10-09-92/RPT /7 -111-

Page 

4-2 

4-2 
4-3 
4-3 

4-4 

4-4 
4-5 

4-6 

5-1 

5-1 

5-1 
5-1 
5-1 
5-1 

5-2 

5-2 
5-3 
5-3 

5-4 

5-4 
5-5 

5-5 

6-1 



Woodward .Clyde 
Consultants 

TABLE OF CONTENTS (Continued) 

Section 

6.1 SWMU DESCRIPTION 

6.1.1 
6.1.2 
6.1.3 
6.1.4 

Setting 
History of Use 
Past Investigations 
Land Use and Demography 

6.2 FIELD INVESTIGATION 

6.2.1 
6.2.2 
6.2.3 

Sampling Objectives 
Surface Soil Investigation 
Subsurface Soil/Vadose Zone Investigation 

6.3 PHYSICAL CHARACfERISTICS 

6.3.1 Soil 
6.3.2 Geology 

6.4 NATURE AND EXTENT OF CONTAMINATION 

6-1 

6-1 
6-1 
6-1 
6-2 

6-2 

6-3 
6-4 
6-4 

6-5 

6-5 
6-5 

6-6 

7.0 NE STORM DRAINAGE AREA (SWMU NO. 95/IRP NO. SD-20) 7-1 

7.1 SWMU DESCRIPTION 

7.1.1 
7.1.2 
7.1.3 
7.1.4 

Setting 
History of Use 
Past Investigations 
Land Use and Demography 

7.2 FIELD INVESTIGATION 

7.2.1 
7.2.2 
7.2.3 

Sampling Objectives 
Surface Soil Investigation 
Subsurface Soil/Vadose Zone Investigation 

22792A/89MC114W /R9.TC 10-09-92/RPT /7 -IV-

7-1 

7-1 
7-1 
7-1 
7-2 

7-2 

7-3 
7-3 
7-3 

-
-

-

-
-
-
---
-

-
-
-
-



,ii 

,.-
---
'""" 

--,_ 

-
'""" 
.... 

'""' 
.... 

-
IIIII 

.... 

---

-
--
--
-

-

Woodward-Clyde 
Consultants 

TABLE OF CONTENTS (Continued) 

Section 

7.3 PHYSICAL CHARACfERISTICS 

7.3.1 Soil 
7.3.2 Geology 

7.4 NATURE AND EXTENT OF CONTAMINATION 

8.0 OLD ENTOMOLOGY RINSE AREA (SWMU NO. 96/ 
IRP NO. SD-17) 

8.1 SWMU DESCRIPTION 

8.1.1 Setting 
8.1.2 History of Use 
8.1.3 Past Investigations 
8.1.4 Land Use and Demography 

8.2 FIELD INVESTIGATION 

8.2.1 Sampling Objectives 
8.2.2 Surface Soil Investigation 
8.2.3 Groundwater Investigation 

8.3 PHYSICAL CHARACfERISTICS 

8.3.1 Soil 
8.3.2 Hydrogeology 

8.4 NATURE AND EXTENT OF CONTAMINATION 

8.4.1 Soils 
8.4.2 Groundwater 

9.0 SANITARY SEWER LINE (SWMU NO. 98) 

9.1 SWMU DESCRIPTION 

22792A/89MC114W /R9.TC 10-09-92/RPT /1 -v-

7-4 

7-4 
7-5 

7-6 

8-1 

8-1 

8-1 
8-1 
8-1 
8-2 

8-2 

8-3 
8-3 
8-3 

8-4 

8-4 
8-5 

8-5 

8-5 
8-6 

9-1 

9-1 



I I -
Woodward .Clyde ... 
Consultants .. --TABLE OF CONTENTS (Continued) ... 

1!!111111 

Section ~ --9.1.1 Setting 9-1 -9.1.2 History of Use 9-1 
9.1.3 Past Investigation 9-1 -9.1.4 Land Use and Demography 9-2 -

9.2 FIELD INVESTIGATION 9-2 .. -9.2.1 Sampling Objectives 9-3 
9.2.2 Video Camera Survey 9-3 ~ 

9.2.3 Surface Soil Investigation 9-6 -9.2.4 Subsurface Soil/Vadose Zone Investigations 9-6 
"' 

9.3 PHYSICAL CHARACTERISTICS 9-8 -
9.3.1 Soil 9-8 

!IIIII! 

9.3.2 Geology 9-8 -
9.4 NATURE AND EXTENT OF CONTAMINATION 9-10 ---10.0 WASTEWATER LAGOONS (SWMU NOS. 101, 102) 10-1 -
10.1 SWMU DESCRIPTION 10-1 -,. 

10.1.1 Setting 10-1 
10.1.2 History of Use 10-1 .... 
10.1.3 Past Investigations 10-1 • 10.1.4 Land Use and Demography 10-2 -

10.2 FIELD INVESTIGATION 10-2 .. 
10.2.1 Sampling Objectives 10-3 -
10.2.2 Sediment Investigation 10-4 -10.2.3 Surface Water Investigation 10-4 -10.2.4 Groundwater Investigation 10-4 

!1111111, 

10.3 PHYSICAL CHARACTERISTICS 10-5 -
10.3.1 Sediment 10-6 1111111 

-
22792A/89MC114W /R9.TC 10..()9-92/RPT /7 -VI- --



Ill 

,.,.. 

---------
,..,., 

--.... 
~ ... 
------
•• 
.... 

-
•: ~ ---
..... 

---
'""' 
,..., ,. -.. 
.... 

-

Woodward-Clyde 
Consultants 

TABLE OF CONTENTS (Continued) 

Section 

10.3.2 Surface Water Hydrology 
10.3.3 Hydrogeology 

10.4 NATURE AND EXTENT OF CONTAMINATION 

10.4.1 Soils 
10.4.2 Groundwater 
10.4.3 Surface Water 

11.0 FIRE DEPARTMENT TRAINING AREA NO. 2 
(SWMU NO. 106/IRP NO. FT-7) 

11.1 SWMU DESCRIPTION 

11.1.1 Setting 
11.1.2 History of Use 
11.1.3 Past Investigations 
11.1.4 Land Use and Demography 

11.2 FIELD INVESTIGATION 

11.2.1 Sampling Objectives 
11.2.2 Surface Soil Investigation 
11.2.3 Sub~urface Soil/Vadose Zone Investigation 

11.3 PHYSICAL CHARACTERISTICS 

11.3.1 Soil 
11.3.2 Geology 

11.4 NATURE AND EXTENT OF CONTAMINATION 

12.0 FIRE DEPARTMENT TRAINING AREA NO.3 
(SWMU NO. 107 /IRP NO. FT-8) 

12.1 SWMU DESCRIPTION 

12.1.1 Setting 

22792A/89MC114W /R9.TC 10-09-92/RPT /7 -vn-

10-6 
10-6 

10-7 

10-7 
10-9 

10-10 

11-1 

11-1 

11-1 
11-1 
11-1 
11-1 

11-2 

11-2 
11-3 
11-3 

11-4 

11-4 
11-4 

11-6 

12-1 

12-1 

12-1 



Section 

12.2 

12.3 

12.4 

Woodward .Clyde 
Consultants 

TABLE OF CONTENTS (Continued) 

Pace 

12.1.2 History of Use 12-1 
12.1.3 Past Investigations 12-1 
12.1.4 Land Use and Demography 12-1 

FIELD INVESTIGATION 12-2 

12.2.1 Sampling Objectives 12-2 
12.2.2 Surface Soil Investigation 12-3 
12.2.3 Subsurface Soil/Vadose Zone Investigation 12-3 

PHYSICAL CHARACfERISTICS 12-4 

12.3.1 Soil 12-4 
12.3.2 Geology 12-4 

NATIJRE AND EXTENT OF CONTAMINATION 12-6 

13.0 FIRE DEPARTMENT TRAINING AREA NO.4 (SWMU NO. 109) 13-1 

13.1 SWMU DESCRIPTION 13-1 

13.1.1 Setting 13-1 
13.1.2 History of Use 13-1 
13.1.3 Past Investigations 13-2 
13.1.4 Land Use and Demography 13-2 

13.2 FIELD INVESTIGATION 13-2 

13.2.1 Sampling Objectives 13-3 
13.2.2 Surface Soil Investigation 13-3 
13.2.3 Subsurface Soil/Vadose Zone Investigation 13-4 

13.3 PHYSICAL CHARACfERISTICS 13-5 

13.3.1 Soil 13-5 
13.3.2 Geology 13-5 

13.4 NATIJRE AND EXTENT OF CONTAMINATION 13-7 

22792A/89MC114W /R9.TC 10-09-92/RPT /7 -vm-

-
---
-
---
-

-

-
-
-
-
---
-
-



:li 

--.... 
-
""'" ... ,_ 

---
,,,.., 

""" 

------
""' ---,.,.. 
--
""" 

-
,.., 

•'l\111 

,..,. 

--... 
""" 

--
,,. 

,.., 

Woodward-Clyde 
ConsuHants 

TABLE OF CONTENTS (Continued) 

Section 

14.0 LANDFILL NO. 5 (SWMU NO. 113)/IRP NO. LF-5 

14.1 SWMU DESCRIPTION 

14.1.1 Setting 
14.1.2 History of Use 
14.1.3 Past Investigations 
14.1.4 Land Use and Demography 

14.2 FIELD INVESTIGATION 

14.2.1 Sampling Objectives 
14.2.2 Groundwater Investigation 

14.3 PHYSICAL CHARACTERISTICS 

14.3.1 Geology 
14.3.2 Hydrogeology 

14.4 NATURE AND EXTENT OF CONTAMINATION 

15.0 OFFSITE BACKGROUND SITES 

15.1 OFFSITE SAMPLE LOCATION DESCRIPTIONS 

15.1.1 Setting 
15.1.2 History of Use 
15.1.3 Land Use and Demography 

15.2 FIELD INVESTIGATION 

15.2.1 Sampling Objectives 
15.2.2 Surface Soil Investigation 

15.3 PHYSICAL CHARACTERISTICS 

22792A/89MC114W /R9.TC 10-09-92/RPf /7 -IX-

14-1 

14-1 

14-1 
14-1 
14-1 
14-2 

14-2 

14-3 
14-3 

14-4 

14-5 
14-7 

14-7 

15-1 

15-1 

15-1 
15-1 
15-1 

15-2 

15-2 
15-2 

15-3 



Woodward-Clyde 
Consultants 

TABLE OF CONTENTS (Continued) 

Section 

16.0 QUALITY ASSURANCE\QUALITY CONTROL OF DATA 

16.1 INTRODUCTION 
16.2 SPECIFIC TYPES OF QAjQC ACTIVITIES 

16.2.1 QC Samples 

16.3 RESULTS OF QAPP-REQUIRED ACTIVITIES 

16.3.1 Field Audits 
16.3.2 Laboratory Audits 

16.4 DATA VALIDATION 

16.4.1 Full Data Validation 
16.4.2 Quality Control Review 

16.5 SUMMARY 

17.0 CONTAMINANT FATE AND TRANSPORT 

16-1 

16-1 
16-2 

16-3 

16-4 

16-4 
16-5 

16-5 

16-6 
16-11 

16-15 

17-1 

17.1 POTENTIAL CONTAMINANT TRANSPORT MECHANISMS 17-2 

17.1.1 Air 
17.1.2 Surface Water 
17 .1.3 Groundwater 

17.2 PHYSICAL AND CHEMICAL PROPERTIES 

17 .2.1 Volatilization 
17.2.2 Aqueous Solubility 
17 .2.3 Adsorption 
17 .2.4 Biodegradation 
17.2.5 Other Physical and Chemical Properties 

17.3 CONTAMINANT PERSISTENCE 

17.3.1 Metals 

22792A/89MC114W /R9.TC 10-09-92/Rf'f /7 -x-

17-2 
17-3 
17-3 

17-5 

17-5 
17-6 
17-7 
17-7 
17-8 

17-8 

17-9 

• I I 

--
----
---.. -
---
-

-
-
-

-



'II 

--,_ 

·---
·----
.... ---
'"'Il 

--,..., 
'-----..... 
"""' ---... 
---------

Section 

17.3.2 Volatile Organics 
17.3.3 Pesticides 

Woodward-Clyde 
Consultants 

TABLE OF CONTENTS (Continued) 

17-10 
17-12 

17.4 FATE AND TRANSPORT SUMMARY 17-14 

18.0 BASELINE RISK ASSESSMENT 18-1 

18.1 INTRODUCTION 18-1 

18.1.1 Overview and Scope of Risk Assessment 18-2 
18.1.2 Approach 18-3 
18.1.3 Data Evaluation/Selection of Chemicals of Concern 18-4 
18.1.4 Toxicity Assessment 18-5 
18.1.5 Exposure Assessment 18-6 
18.1.6 Risk Characterization and Uncertainty Analysis 18-6 
18.1.7 Organization of the Risk Assessment 18-7 

18.2 DATA EVALUATION 

18.2.1 General 
18.2.2 Selection of Chemicals of Concern 
18.2.3 Data Comparison with Proposed RCRA Action 

Levels/RFI Criteria 

18.3 TOXICITY ASSESSMENT 

18-8 

18-8 
18-9 

18-17 

18-25 

18.3.1 Toxicity Information for Noncarcinogenic Effects 18-26 
18.3.2 Toxicity Information for Carcinogenic Effects 18-28 
18.3.3 Hazard Index for Noncarcinogenic Risk 18-29 
18.3.4 Carcinogenic Risk 18-31 
18.3.5 Evaluation of Potential Lead Exposure to Children 18-33 

18.4 EXPOSURE ASSESSMENT 

18.4.1 Introduction 
18.4.2 Risk Assessment Area 1 
18.4.3 Risk Assessment Area 2 

22792A/89MC114W /R9.TC 10-09-92/RYf /7 -Xl-

18-35 

18-35 
18-53 
18-58 



I I 

-
Woodward .Clyde -
Consultants ---TABLE OF CONTENTS (Continued) --Section Pa~e -

• 
18.4.4 Risk Assessment Area 3 18-61 -18.4.5 Risk Assessment Area 4 18-65 
18.4.6 Risk Assessment Area 5 18-67 -18.4.7 Risk Assessment Area 6 18-69 -18.4.8 Risk Assessment Area 7 18-71 ... 

18.5 RISK CHARACfERIZATION 18-73 -
18.5.1 Introduction 18-73 llllll 

18.5.2 Risk Characterization Results 18-74 -
18.6 ECOLOGICAL RISK ASSESSMENT 18-86 IIIII 

IIIII 

18.6.1 Introduction 18-86 
18.6.2 Identification of Potential Receptors 18-86 --18.6.3 Potential Exposure Pathways 18-91 
18.6.4 Chemicals of Concern 18-92 

.. 
18.6.5 Exposure Evaluation 18-96 -18.6.6 Toxicity Information for Metals of Potential -Concern in Lagoon Water and Sediments 18-97 
18.6.7 Risk Characterization 18-108 -18.6.8 Conclusions 18-119 -18.6.9 Uncertainties and Limitations 18-121 -

18.7 SUMMARY 18-127 .. 
18.7.1 Human Health Risk Assessment 18-127 -
18.7.2 Uncertainties and Limitations in the -Risk Assessment Methodology 18-130 -18.7.3 Ecological Risk Assessment 18-139 -19.0 APPUCABLE OR RELEVANT AND APPROPRIATE -REQUIREMENTS ANALYSIS 19-1 -19.1 DEFINffiON OF ARARs 19-2 -19.2 CHEMICAL-SPECIFIC ARARs 19-3 

19.3 TBCs 19-4 --
22792A/89MCU4W /R9.TC 10.{}9-92/RI'f /7 -xn- IIIII -



'I' 

.... 

---
"""' -
"-, -
"""" -
'""' ... 
--... -----
.... 
., 

--
.... 

---------
----

Section 

Woodward-Clyde 
Consultants 

TABLE OF CONTENTS (Continued) 

19.4 LOCATION-SPECIFIC ARARs 19-5 
19.5 COMPARISON OF LABORATORY RESULTS TO ARARs 19-6 

20.0 CONCLUSIONS AND RECOMMENDATIONS 20-1 

20.1 CONCLUSIONS 20-2 
20.2 RECOMMENDATIONS 20-14 

21.0 REFERENCES 21-1 

22792A/89MC114W /R9.TC 10-09-92/RYr /7 -Xlll-



Woodward .Clyde 
Consultants 

TABLE OF CONTENTS (Continued) 

LIST OF TABLES 

TABLE 1-1 
TABLE 1-2 
TABLE 1-3 

TABLE 1-4 
TABLE 1-5 

TABLE 1-6 

TABLE 1-7 

TABLE 2-1 

TABLE 2-2 

TABLE 2-3 

TABLE2-4 

TABLE 2-5 

TABLE 2-6 

TABLE 2-7 

COMPARISON OF CERCLA AND RCRA PROCESS 
PREDATORY BIRDS IN THE VICINITY OF CANNON AFB 
SMALL MAMMALS AND REPTILES IN THE VICINITY OF 
CANNON AFB . 
SONG BIRDS IN THE VICINITY OF CANNON AFB 
CROSS-REFERENCE SUMMARY FOR ALL SURFACE SOIL, 
SUBSURFACE SOIL, SLUDGE, SURFACE WATER, 
GROUNDWATER, AND QA/QC SAMPLES COLLECTED BY 
WCC DURING THE RESAMPUNG PHASE OF THE FIELD 
PROGRAM AT CANNON AFB, NEW MEXICO 
SUMMARY OF CHEMICAL AND GEOTECHNICAL ANALYSES 
PERFORMED ON SAMPLES COLLECTED AT CANNON AFB, 
NEW MEXICO 
SUMMARY OF ALL ANALYTICAL AND QA/QC SAMPLES 
COLLECTED AT CANNON AFB, NEW MEXICO 
ANALYTICAL RESULTS OF SOIL SAMPLES COLLECTED BY 
RADIAN AT AGE DRAINAGE DITCH, SWMU NO. 34/IRP NO. 
SD-15 
TOTAL PETROLEUM HYDROCARBON AND TOTAL LEAD 
CONCENTRATIONS IN SOIL SAMPLES COLLECTED BY 
RADIAN AT AGE DRAINAGE DITCH, SWMU NO. 34/IRP NO. 
SD-15 
EP-TOXICITY ANALYTICAL RESULTS IN SOIL SAMPLES 
COLLECTED BY RADIAN AT AGE DRAINAGE DITCH, SWMU 
NO. 34/IRP NO. SD-15 
SUMMARY OF SURFACE SOIL SAMPLING, BOREHOLE 
DRILUNG, AND BOREHOLE SAMPLING CONDUCTED BY 
WCC AT AGE DRAINAGE DITCH, SWMU NO. 34/IRP NO. SD-
15 
SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND 
QA/QC SAMPLES COLLECTED BY WCC AT AGE DRAINAGE 
DITCH, SWMU NO. 34/IRP NO. SD-15 
MINIMUM, MAXIMUM AND MEAN CONCENTRATIONS OF 
MAJOR ELEMENTS MEASURED IN SOIL SAMPLES 
COLLECTED BY WCC AT VARIOUS SWMUs 
BACKGROUND ELEMENTAL CONCENTRATIONS1 IN SOIL 
SAMPLES COLLECTED BY WCC AT OFFSITE AREAS AND AT 
THE SANITARY SEWER LINE 

22792A/89MC114W /R9.TC 10-09-92/RPf /7 -XIV-

--
-
-
-

---
-

-
-
-
-
-
-

-
-
-



:il 

''""' 
Ml 

------
... 

"""" 

-
~-----,,.. 
-
..... 

---
---
--
-
-

Woodward-Clyde 
Consultants 

TABLE OF CONTENTS (Continued) 

TABLE 2-8 POLYNUCLEAR AROMATIC HYDROCARBON (PAH) 
CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED BY WCC 
AT AGE DRAINAGE DITCH 

TABLE 2-9 TOTAL PETROLEUM HYDROCARBON CONCENTRATIONS 
IN SOIL SAMPLES COLLECTED BY WCC AT AGE DRAINAGE 
DITCH, SWMU NO. 34/IRP NO. SD-15 

TABLE 2-10 METAL CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED 
BY WCC AT AGE DRAINAGE DITCH, SWMU NO. 34/IRP NO. 
SD-15 

TABLE 3-1 SUMMARY OF SURFACE SOIL SAMPLING, BOREHOLE 
DRILLING, AND BOREHOLE SAMPLING CONDUCTED BY 
WCC AT SLUDGE WEATHERING PIT, SWMU NO. 76/IRP NO. 
WP-14 

TABLE 3-2 SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND 
QA/QC SAMPLES COLLECTED BY WCC AT SLUDGE 
WEATHERING PIT, SWMU NO. 76/IRP NO. WP-14 

TABLE 3-3 ETHYL BENZENE AND XYLENES CONCENTRATIONS IN 
SOIL SAMPLES COLLECTED BY WCC AT SLUDGE 
WEATHERING PIT, SWMU NO. 76/IRP NO. WP-14 

TABLE 3-4 METAL CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED 
BY WCC AT SLUDGE WEATHERING PIT, SWMU NO. 76/IRP 
NO. WP-14 

TABLE 4-1 ANALYTICAL RESULTS OF SOIL SAMPLES COLLECTED BY 
RADIAN AT FIRE DEPARTMENT TRAINING AREA NO. 1, 
SWMU NO. 78/IRP NO. FT-6 

TABLE 4-2 SUMMARY OF SURFACE SOIL SAMPLING, BOREHOLE 
DRILLING, AND BOREHOLE SAMPLING CONDUCTED BY 
WCC AT FIRE DEPARTMENT TRAINING AREA NO. 1, SWMU 
NO. 78/IRP NO. FT-6 

TABLE 4-3 SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND 
QAjQC SAMPLES COLLECTED BY WCC AT FIRE 
DEPARTMENT TRAINING AREA NO. 1, SWMU NO. 78/IRP 
NO. FT-6 

TABLE 4-4 PESTICIDE CONCENTRATIONS IN SOIL SAMPLES 
COLLECTED BY WCC AT FIRE DEPARTMENT TRAINING 
AREA NO. 1, SWMU NO. 78/IRP NO. FT-6 

TABLE 4-5 TOTAL PETROLEUM HYDROCARBON CONCENTRATIONS 
IN SOIL SAMPLES COLLECTED BY WCC AT FIRE 
DEPARTMENT TRAINING AREA NO. 1, SWMU NO. 78/IRP 
NO. FT-6 

22792A/89MC114W /R9.TC 10-09-92/RPf /7 -XV-



Woodward .Clyde 
Consultants 

TABLE OF CONTENTS (Continued) 

TABLE 4-6 METAL CONCEN1RATIONS1 IN SURFACE SOIL SAMPLES 
COLLECTED BY WCC AT FIRE DEPARTMENT 1RAINING 
AREA NO. 1, SWMU NO. 78/IRP NO. FT-6 

TABLE 4-7 METAL CONCEN1RATIONS1 IN SOIL SAMPLES COLLECTED 
BY WCC FROM BORING 0781 AND 0782 AT FIRE 
DEPARTMENT TRAINING AREA NO. 1, SWMU NO. 78/IRP 
NO. FT-6 

TABLE 5-1 SUMMARY OF SURFACE SOIL SAMPLING, BOREHOLE 
DRILLING, AND BOREHOLE SAMPLING CONDUCTED BY 
WCC AT SOL VENT DISPOSAL SITE, SWMU NO. 81/IRP NO. 
DP-16 

TABLE 5-2 SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND 
QAjQC SAMPLES COLLECTED BY WCC AT SOLVENT 
DISPOSAL SITE, SWMU NO. 81/IRP NO. DP-16 

TABLE 5-3 VOLATILE ORGANIC COMPOUND CONCEN1RATIONS IN 
SOIL SAMPLES COLLECTED BY WCC AT SOLVENT 
DISPOSAL SITE, SWMU NO. 81/IRP NO. DP-16 

TABLE 6-1 ANALYTICAL RESULTS OF SOIL SAMPLES COLLECTED BY 
RADIAN AT ENGINE TEST CELL AREA, SWMU NOS. 86-
90/IRP NO. SD-11 

TABLE 6-2 ORGANIC COMPOUND CONCEN1RATIONS1 IN SOIL 
SAMPLES COLLECIED BY RADIAN AT ENGINE TEST CELL 
AREA, SWMU NOS. 86-90/IRP NO. SD-11 

TABLE 6-3 SILVER CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED 
BY WALK, HAYDEL, AND ASSOCIATES AT ENGINE TEST 
CELL AREA, SWMU NOS. 86-90/IRP NO. SD-11 

TABLE 6-4 SUMMARY OF SURFACE SOIL SAMPLING, BOREHOLE 
DRILLING, AND BOREHOLE SAMPLING CONDUCTED BY 
WCC AT ENGINE TEST CELL AREA, SWMU NOS. 86-90/IRP 
NO. SD-11 

TABLE 6-5 SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND 
QAjQC SAMPLES COLLECTED BY WCC AT ENGINE TEST 
CELL AREA, SWMU NOS. 86-90/IRP NO. SD-11 

TABLE 6-6 ACETONE AND TOLUENE CONCEN1RATIONS IN SOIL 
SAMPLES COLLECIED BY WCC AT ENGINE TEST CELL 
AREA, SWMU NOS. 86-90/IRP NO. SD-11 

TABLE 6-7 HEAVY METAL CONCENTRATIONS1 IN SOIL SAMPLES 
COLLECTED BY WCC AT ENGINE TEST CELL AREA, SWMU 
NOS. 86-90/IRP NO. SD-11 

TABLE 7-1 ORGANIC COMPOUND CONCEN1RATIONS1 IN SOIL 
SAMPLES COLLECIED BY WALK, HAYDEL AND 

22792A/89MC114W /R9.TC 10-09-92/RPT /7 -XVI-

------
-
---
-
•• 

------
-
-
-
-
-
-
-



II 

""' ,. 
""' --,_ 

·.--
'""" 
,...,. 

,.. 
,,..., 

-
"""' 
'"'' ---
~ciiiii!IJI' 

,,~ 

---,.... 
.. -
·----
""' .. 
--
l~ 

---

Woodward .Clyde 
Consultants 

TABLE OF CONTENTS (Continued) 

ASSOCIATES AT NE STORMWATER DRAINAGE AREA, 
SWMU NO. 95 /IRP NO. SD-20 

TABLE 7-2 SELENIUM AND BARIUM CONCENTRATIONS1 IN SOIL 
SAMPLES COLLECTED BY WALK, HAYDEL AND 
ASSOCIATES AT NE STORMWATER DRAINAGE AREA, 
SWMU NO. 95 /IRP NO. SD-20 

TABLE 7-3 SUMMARY OF SURFACE SOIL SAMPLING, BOREHOLE 
DRILUNG, AND BOREHOLE SAMPLING CONDUCTED BY 
WCC AT NE STORMWATER DRAINAGE AREA, SWMU NO. 
95/IRP NO. SD-20 

TABLE 7-4 SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND 
QAjQC SAMPLES COLLECTED BY WCC AT NE 
STORMWATER DRAINAGE AREA, SWMU NO. 95/IRP NO. SD-
20 

TABLE 7-5 TOTAL PETROLEUM HYDROCARBON, VOLATILE AND 
SEMI-VOLATILE ORGANIC COMPOUND CONCENTRATIONS 
IN SOIL SAMPLES COLLECTED BY WCC AT NE 
STORMWATER DRAINAGE AREA, SWMU NO. 95/IRP NO. SD-
20 

TABLE 7-6 METAL CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED 
BY WCC AT NE STORMWATER DRAINAGE AREA, SWMU 
NO. 95 /IRP NO. SD-20 

TABLE 8-1 PESTICIDE CONCENTRATIONS1 IN SOIL SAMPLES 
COLLECTED BY WALK, HAYDEL AND ASSOCIATES AT OLD 
ENTOMOLOGY RINSE AREA, SWMU NO. 96/IRP NO. SD-17 

TABLE 8-2 SUMMARY OF SURFACE SOIL SAMPUNG CONDUCTED BY 
WCC AT OLD ENTOMOLOGY RINSE AREA, SWMU NO. 
96/IRP NO. SD-17 

TABLE 8-3 SUMMARY OF MONITORING WELL EVACUATION AND 
SAMPLING CONDUCTED BY WCC AT OLD ENTOMOLOGY 
RINSE AREA, SWMU NO. 96/IRP NO. SD-17 

TABLE 8-4 SUMMARY OF SURFACE SOIL, GROUNDWATER, AND 
QAjQC SAMPLES COLLECTED BY WCC AT OLD 
ENTOMOLOGY RINSE AREA, SWMU NO. 96/IRP NO. SD-17 

TABLE 8-5 PCB/PESTICIDE CONCENTRATIONS IN THE SURFACE SOIL 
SAMPLE COLLECTED BY WCC AT OLD ENTOMOLOGY 
RINSE AREA, SWMU NO. 96/IRP NO. SD-17 

TABLE 8-6 METAL CONCENTRATIONS1 IN THE GROUNDWATER 
SAMPLE COLLECTED BY WCC AT OLD ENTOMOLOGY 
RINSE AREA, SWMU NO. 96/IRP NO. SD-17 

22792A/89MC114W /R9.TC 10-09-92/RPT /7 -xvn-



Woodward .Clyde 
Consuftants 

TABLE OF CONTENTS (Continued) 

TABLE 9-1 SUMMARY OF VIDEO CAMERA SURVEY OF SANITARY 
SEWER LINES, SWMU NO. 98 

TABLE 9-2 SUMMARY OF SURFACE SOIL SAMPLING, BOREHOLE 
DRILLING, AND BOREHOLE SAMPliNG CONDUCTED BY 
WCC AT SANITARY SEWER LINE, SWMU NO. 98 

TABLE 9-3 SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND 
QA/QC SAMPLES COLLECTED BY WCC AT SANITARY 
SEWER LINE, SWMU NO. 98 

TABLE 9-4 METAL CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED 
BY WCC AT SANITARY SEWER LINE, SWMU NO. 98 

TABLE 10-1 SUMMARY OF LAGOON SLUDGE AND SURFACE WATER 
SAMPLING CONDUCTED BY WCC AT WASTEWATER 
LAGOONS, SWMU NOS. 101, 102 

TABLE 10-2 SUMMARY OF MONITORING WELL PURGING AND 
SAMPLING CONDUCTED BY WCC AT WASTEWATER 
LAGOONS, SWMU NOS. 101, 102 

TABLE 10-3 SUMMARY OF LAGOON SLUDGE, SURFACE WATER, 
GROUNDWATER, AND QA/QC SAMPLES COLLECTED BY 
WCC AT WASTEWATER LAGOONS, SWMU NOS. 101, 102 

TABLE 10-4 VOLATILE AND SEMI-VOLATILE ORGANIC COMPOUND 
CONCENTRATIONS IN SLUDGE SAMPLES COLLECTED BY 
WCC AT WASTEWATER LAGOONS, SWMU NOS. 101, 102 

TABLE 10-5 ELEVATED METALS CONCENTRATIONS1 IN SLUDGE 
SAMPLES COLLECTED BY WCC AT WASTEWATER 
LAGOONS, SWMU NOS. 101, 102 

TABLE 10-6 PCB/PESTICIDE CONCENTRATIONS1 IN SLUDGE SAMPLES 
COLLECTED BY WCC AT WASTEWATER LAGOONS, SWMU 
NOS. 101, 102 

TABLE 10-7 TCLP RESULTS1 FOR SLUDGE SAMPLES COLLECTED BY 
WCC AT WASTEWATER LAGOONS, SWMU NO. 101, 102 

TABLE 10-8 DISSOLVED METALS CONCENTRATIONS1 IN 
GROUNDWATER SAMPLES COLLECTED BY WCC AT 
WASTEWATER LAGOONS, SWMU NOS. 101, 102 

TABLE 10-9 COMPARISON OF TilE CONCENTRATIONS OF DETECTED 
METALS TO MCLs IN SURFACE WATER SAMPLES 
COLLECTED BY WCC AT WASTEWATER LAGOONS, SWMU 
NOS. 101, 102 

TABLE 11-1 ANALYTICAL RESULTS OF SOIL SAMPLES COLLECTED BY 
RADIAN AT FIRE DEPARTMENT TRAINING AREA NO.2, 
SWMU NO. 106/IRP NO. FT-7 

22792A/89MC114W /R9.TC 10-09-92/RPf /7 -xvm-

--
---
-
-
• --
--
-
-.. -
-
.. 
-
-
-
-
-



'II 

-----
---
-
---
-

--
---
-----

-

Woodward-Clyde 
Consultants 

TABLE OF CONTENTS (Continued) 

TABLE 11-2 SUMMARY OF SURFACE SOIL SAMPLING, BOREHOLE 
DRILLING, AND BOREHOLE SAMPUNG CONDUCTED BY 
WCC AT FIRE DEPARTMENT TRAINING AREA NO.2, SWMU 
NO. 106/IRP NO. FT-7 

TABLE 11-3 SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND 
QAjQC SAMPLES COLLECTED BY WCC AT FIRE 
DEPARTMENT TRAINING AREA NO.2, SWMU NO. 106/IRP 
NO. FT-7 

TABLE 11-4 CHROMIUM AND LEAD CONCENTRATIONS IN SOIL 
SAMPLES COLLECTED BY WCC AT FIRE DEPARTMENT 
TRAINING AREA NO. 2, SWMU NO. 106/IRP NO. FT-7 

TABLE 11-5 TOTAL PETROLEUM HYDROCARBON CONCENTRATIONS 
IN SOIL SAMPLES COLLECTED BY WCC AT FIRE 
DEPARTMENT TRAINING AREA NO.2, SWMU NO. 106/IRP 
NO. FT-7 

TABLE 12-1 ANALYTICAL RESULTS OF SOIL SAMPLES COLLECTED BY 
RADIAN AT FIRE DEPARTMENT TRAINING AREA NO.3, 
SWMU NO. 107 /IRP NO. FT-8 

TABLE 12-2 SUMMARY OF SURFACE SOIL SAMPLING, BOREHOLE 
DRILLING, AND BOREHOLE SAMPLING CONDUCTED BY 
WCC AT FIRE DEPARTMENT TRAINING AREA NO.3, SWMU 
NO. 107 /IRP NO. FT-8 

TABLE 12-3 SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND 
QAjQC SAMPLES COLLECTED BY WCC AT FIRE 
DEPARTMENT TRAINING AREA NO.3, SWMU NO. 107/IRP 
NO. FT-8 

TABLE 12-4 TOTAL PETROLEUM HYDROCARBON, ETHYL BENZENE, 
XYLENES, BENZENE, AND TOLUENE CONCENTRATIONS IN 
SOIL SAMPLES COLLECTED BY WCC AT FIRE 
DEPARTMENT TRAINING AREA NO.3, SWMU NO. 107/IRP 
NO. FT-8 

TABLE 12-5 CHROMIUM AND LEAD CONCENTRATIONS IN SOIL 
SAMPLES COLLECTED BY WCC AT FIRE DEPARTMENT 
TRAINING AREA NO. 3, SWMU NO. 107 /IRP NO. FT-8 

TABLE 13-1 ANALYTICAL RESULTS OF SOIL SAMPLES COLLECfED BY 
RADIAN AT FIRE DEPARTMENT TRAINING AREA NO.4, 
SWMU NO. 109 

TABLE 13-2 VOLATILE ORGANIC COMPOUND CONCENTRATIONS1 IN 
SOIL SAMPLES COLLECfED BY WALK, HAYDEL AND 
ASSOCIATES AT FIRE DEPARTMENT TRAINING AREA NO.4, 
SWMU NO. 109 

22792A/89MC114W /R9.TC 104J-92/PJTf /7 -XIX-



Woodward-Clyde 
Consultants 

TABLE OF CONTENTS (Continued) 

TABLE 13-3 ARSENIC CONCENTRATION1 IN SOIL SAMPLES COLLECTED 
BY WALK, HAYDEL AND ASSOCIATES AT FIRE 
DEPARTMENT TRAINING AREA NO.4, SWMU NO. 109 

TABLE 13-4 BARIUM CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED 
BY WALK, HAYDEL AND ASSOCIATES AT FIRE 
DEPARTMENT TRAINING AREA NO.4, SWMU NO. 109 

TABLE 13-5 CADMIUM CONCENTRATIONS1 IN SOIL SAMPLES 
COLLECTED BY WALK, HAYDEL AND ASSOCIATES AT FIRE 
DEPARTMENT TRAINING AREA NO.4, SWMU NO. 109 

TABLE 13-6 SELENIUM CONCENTRATIONS1 IN SOIL SAMPLES 
COLLECTED BY WALK, HAYDEL AND ASSOCIATES AT FIRE 
DEPARTMENT TRAINING AREA NO.4, SWMU NO. 109 

TABLE 13-7 SILVER CONCENTRATIONS1 IN SOIL SAMPLES COLLECTED 
BY WALK, HAYDEL AND ASSOCIATES AT FIRE 
DEPARTMENT TRAINING AREA NO.4, SWMU NO. 109 

TABLE 13-8 SUMMARY OF SURFACE SOIL SAMPUNG, BOREHOLE 
DRILLING, AND BOREHOLE SAMPUNG CONDUCTED BY 
WCC AT FIRE DEPARTMENT TRAINING AREA NO.4, SWMU 
NO. 109 

TABLE 13-9 SUMMARY OF SURFACE SOIL, SUBSURFACE SOIL, AND 
QA/QC SAMPLES COLLECTED BY WCC AT FIRE 
DEPARTMENT TRAINING AREA NO.4, SWMU NO. 109 

TABLE 13-10 TOTAL PETROLEUM HYDROCARBON, ETHYL BENZENE 
AND XYLENES CONCENTRATIONS IN SOIL SAMPLES 
COLLECTED BY WCC AT FIRE DEPARTMENT TRAINING 
AREA NO. 4, SWMU NO. 109 

TABLE 13-11 CHROMIUM AND LEAD CONCENTRATIONS IN SOIL 
SAMPLES COLLECTED BY WCC AT FIRE DEPARTMENT 
TRAINING AREA NO. 4, SWMU NO. 109 

TABLE 14-1 SUMMARY OF MONITORING WELL EVACUATION AND 
SAMPLING CONDUCTED BY WCC AT LANDFILL NO. 5, 
SWMU NO. 113/IRP NO. LF-5 

TABLE 14-2 SUMMARY OF GROUNDWATER AND QA/QC SAMPLES 
COLLECTED BY WCC AT LANDFILL NO. 5, SWMU NO. 
113/IRP NO. LF-5 

TABLE 14-3 DISSOLVED METALS CONCENTRATIONS1 IN 
GROUNDWATER SAMPLES COLLECTED BY WCC AT 
LANDFILL NO. 5, SWMU NO. 113/IRP. NO. LF-5 

TABLE 15-1 SUMMARY OF SURFACE SOIL SAMPLING CONDUCTED BY 
WCC AT THREE OFFSITE LOCATIONS 

22792A/89MC114W /R9.TC 10-09-92/RPr/7 -XX-

.. 
-
-
-
--
• -.. 
-
111111 

-
-
-
-
IIIII 

-
-
---
---



:11 

---.... 
--
'·""'' -
'""' --·---
'""" ----
\~ 

----
'"!!I 

·---
,.,. 

-
'""" -
,..._ 

'~ 

-

Woodward-Clyde 
Consuftants 

TABLE OF CONTENTS (Continued) 

TABLE 15-2 SUMMARY OF SURFACE SOIL AND QA/QC SAMPLES 
COLLECTED BY WCC AT THREE OFFSITE LOCATIONS 

TABLE 17-1 CHEMICALS OF CONCERN 
TABLE 17-2 PHYSICAL AND CHEMICAL PROPERTIES OF ORGANIC 

CHEMICALS OF CONCERN 
TABLE 18-1 DESCRIPTION OF RISK ASSESSMENT AREAS (RAAs) 
TABLE 18-2 BACKGROUND SOIL CONCENTRATIONS OF POLYCYCUC 

AROMATIC HYDROCARBONS (PAHs) 
TABLE 18-3 FREQUENCY OF DETECTIONS FOR CHEMICALS OF 

CONCERN CANNON AFB 
TABLE 18-4 RAA1 (SWMUs 106, 107, 109, 113) 
TABLE 18-5 RAA1 (LANDFILL 5, SWMU 113) 
TABLE 18-6 RAA2 (SWMU 86- 90) 
TABLE 18-7 RAA3 (SWMUs 95, 96, 101 AND 102) 
TABLE 18-8 RAA4 (SWMUs 78 AND 81) 
TABLE 18-9 RAA5 (SWMU 76) 
TABLE 18-10 RAA6 (SWMU 34) 
TABLE 18-11 RAA7 (SWMU 98) 
TABLE 18-12 CALCULATION OF ACTION LEVELS AND RFI CRITERIA 
TABLE 18-13 PROPOSED CORRECTIVE ACTION LEVELS AND RFI 

CRITERIA FOR NONCARCINOGENS DETECTED AT CANNON 
AFB- SOIL AND GROUNDWATER 

TABLE 18-14 PROPOSED CORRECTIVE ACTION LEVELS AND RFI 
CRITERIA FOR CARCINOGENS DETECTED AT CANNON AFB 
-SOIL AND GROUNDWATER 

TABLE 18-15 EPA WEIGHT-OF-EVIDENCE CARCINOGENIC 
CLASSIFICATION OF CHEMICALS 

TABLE 18-16 TOXICITY VALUES FOR POTENTIAL CHEMICALS OF 
CONCERN AT CANNON AFB 

TABLE 18-17 RELATIVE POTENCY ESTIMATES FOR PAHs 
TABLE 18-18 WATER SUPPLY WELLS IN THE VICINITY OF CANNON AFB 
TABLE 18-19 CANNON AFB WATER SUPPLY WELLS 
TABLE 18-20 CANNON AFB EXPOSURE SCENARIOS AND EXPOSURE 

POINT CONCENTRATION SELECTION RATIONALE 
TABLE 18-21 TIME-WEIGHTED AVERAGE BODY WEIGHT FOR 

CHILDHOOD EXPOSURES 
TABLE 18-22 SUMMARY OF RISK CHARACTERIZATION FOR CANNON 

AFB RAA1 
TABLE 18-23 SUMMARY OF RISK CHARACTERIZATION FOR CANNON 

AFBRAA2 

22792A/89MC114W /R9.TC 10-09-92/RPf /7 -XXI-



Woodward .Clyde 
Consultants 

TABLE OF CONTENTS (Continued) 

TABLE 18-24 SUMMARY OF RISK CHARACIERIZATION FOR CANNON 
AFBRAA3 

TABLE 18-25 SUMMARY OF RISK CHARACIERIZATION FOR CANNON 
AFBRAA4 

TABLE 18-26 SUMMARY OF RISK CHARACIERIZATION FOR CANNON 
AFBRAAS 

TABLE 18-27 SUMMARY OF RISK CHARACIERIZATION FOR CANNON 
AFBRAA6 

TABLE 18-28 SUMMARY OF RISK CHARACIERIZATION FOR CANNON 
AFBRAA7 

TABLE 18-29 HABITAT TYPES ON CANNON AFB 
TABLE 18-30 COMPARISON OF MEAN, MAXIMUM, AND UCL 

CONCENTRATIONS IN SURFACE WATER SAMPLES TO 
FEDERAL AND STATE WATER QUALITY CRITERIA (JJ.g/L) 

TABLE 18-31 COMPARISON OF MAXIMUM CONCENTRATIONS OF 
METALS IN SEDIMENTS TO REFERENCE CRITERIA 

TABLE 18-32 CALCULATION OF PESTICIDE CONCENTRATIONS IN 
WATER BY SEDIMENT PARTITIONING 

TABLE 18-33 COMPARISON OF MAXIMUM CONCENTRATIONS OF 
ORGANIC CHEMICALS IN SEDIMENTS TO REFERENCE 
CRITERIA 

TABLE 18-34 SOIL ANALYTICAL RESULTS FOR SWMU LOCATIONS 
WHERE BACKGROUND CONCENTRATIONS WERE 
EXCEEDED 

TABLE 18-35 TOXICITY INFORMATION FOR METALS TO BIRD SPECIES 
TABLE 18-36 HAZARD CALCULATION FOR DUCKS FROM WATER AND 

SEDIMENT INGESTION 
TABLE 19-1 SUMMARY OF POTENTIAL CHEMICAL-SPECIFIC ARARs/ 

TBCs, CANNON AFB 
TABLE 19-2 POTENTIAL SITE-WIDE CHEMICAL-SPECIFIC ARARs/TBCs, 

GROUNDWATER QUALITY STANDARDS, CANNON AFB 
TABLE 19-3 POTENTIAL SITE-WIDE CHEMICAL-SPECIFIC ARARs, 

SURFACE WATER QUALITY STANDARDS, CANNON AFB 
TABLE 19-4 POTENTIAL SCREENING CONCENTRATIONS FOR ORGANIC 

COMPOUNDS IN SOIL TO BE CONSIDERED, CANNON AFB 
TABLE 19-5 POTENTIAL CLEANUP CONCENTRATIONS FOR INORGANIC 

COMPOUNDS IN SOIL (TO BE CONSIDERED), CANNON AFB 
TABLE 19-6 SUMMARY OF POTENTIAL LOCATION-SPECIFIC ARARs, 

CANNON AFB 

22792A/89MC114W /R9.TC 10-09-92/RPf /1 -xxii-

--
--
-
--.. 
-----
-----
-
-
-

-

-



il 

.... 

-
·--
--
"""' -
... 
,'filii 

-,,.. 
-,.,. 
'"!!, 

-.... 
-

--
"'"' 

-
--·-

TABLE 19-7 

TABLE 19-8 

Woodward-Clyde 
Consultants 

TABLE OF CONTENTS (Continued) 

COMPARISON OF SURFACE WATER SAMPLE RESULTS TO 
ARARs 
COMPARISON OF SOIL SAMPLE RESULTS OF ARARs 

22792A/89MC114W /R9.TC 10..{)9-92/RPT /7 -xxm-



Woodward-Clyde 
Consultants 

TABLE OF CONTENTS (Continued) 

LIST OF FIGURES 

FIGURE 1-1 GENERAL VICINITY MAP 
FIGURE 1-2 SWMU WCATION MAP 
FIGURE 1-3 GEOMORPHIC PROVINCE MAP 
FIGURE 1-4 DISTRIBUTION OF SOILS BY TYPE 
FIGURE 1-5 GENERALIZED GEOWGIC MAP 
FIGURE 1-6 GENERALIZED GEOLOGIC COLUMN 
FIGURE 1-7 WATER WELL LOCATION MAP 
FIGURE 1-8 ALTITUDE AND CONFIGURATION OF WATER TABLE MAP 
FIGURE 2-1 LOCATION OF SOIL BORINGS AT AGE DRAINAGE DITCH, 

SWMU NO. 34/IRP NO. SD-15 
FIGURE 3-1 LOCATION OF SOIL BORINGS AT SLUDGE WEATHERING 

PIT, SWMU NO. 76/IRP NO. WP-14 
FIGURE 3-2 GEOLOGIC CROSS SECTION A-A' SLUDGE WEATHERING 

PIT, SWMU NO. 76/IRP NO. WP-14 
FIGURE 4-1 LOCATION OF SOIL BORINGS AND SURFACE SOIL SAMPLES 

AT FIRE DEPARTMENT TRAINING AREA NO. 1, SWMU NO. 
78/IRP NO. FT-6 

FIGURE 4-2 GEOLOGIC CROSS SECTION B-B' FOR FIRE DEPARTMENT 
TRAINING AREA NO. 1, SWMU NO. 78/IRP NO. FT-6 

FIGURE 4-3 VERTICAL EXTENT OF LEAD AND 4,4-DDD IN SOIL, FIRE 
DEPARTMENT TRAINING AREA NO. 1, SWMU NO. 78/IRP 
NO. FT-6 

FIGURE 4-4 4,4-DDD LEVELS IN SURFACE SOIL FIRE DEPARTMENT 
TRAINING AREA NO. 1, SWMU NO. 78/IRP NO. FT-6 

FIGURE 5-1 WCATION OF SOIL BORINGS AT SOLVENT DISPOSAL 
AREA, SWMU NO. 81/IRP NO. DP-16 

FIGURE 6-1 LOCATION OF SOIL BORINGS AT ENGINE TEST CELL AREA, 
SWMU NOS. 86-90/IRP NO. SD-11 

FIGURE 6-2 GEOWGIC CROSS SECTION C-C' FOR ENGINE TEST CELL 
AREA, SWMU NOS. 86-90/IRP NO. SD-11 

FIGURE 7-1 LOCATION OF SOIL BORINGS AT NE STORM WATER 
DRAINAGE AREA, SWMU NO. 95/IRP NO. SD-20 

FIGURE 7-2 GEOLOGIC CROSS SECTION D-D' FOR NE STORM WATER 
DRAINAGE AREA, SWMU NO. 95 /IRP NO. SD-20 

FIGURE 8-1 LOCATION OF SURFACE SOIL SAMPLES, SOIL BORINGS, 
AND MONITORING WELL AT OLD ENTOMOLOGY RINSE 
AREA, SWMU NO. 96/IRP NO. SD-17 

FIGURE 8-2 POTENTIOMETRIC SURFACE CONTOUR MAP OF OLD 
ENTOMOLOGY RINSE AREA, SWMU NO. 96/IRP NO. SD-17 

22792A/89MC114W /R9.TC 10-09-92/RPf /7 -xxiv-

--
111111 ---
-
-
-
-
-------------
-
-
-
---



!II 

---
t~ 

----
,..,. 

'"" -
~,-

--
'11!111 

---
'--------------
,,.,.. 

·-----

Woodward .Clyde 
Consuftants 

TABLE OF CONTENTS (Continued) 

FIGURE 9-1 LOCATION OF SOIL BORINGS AT SANITARY SEWER LINE, 
NORTH TORCH BLVD., SWMU NO. 98 

FIGURE 9-2 LOCATION OF SOIL BORINGS AT SANITARY SEWER LINE, 
SOUTH TORCH BLVD., SWMU NO. 98 

FIGURE 9-3 LOCATION OF SOIL BORINGS AT SANITARY SEWER LINE, 
TAXIWAY B, SWMU NO. 98 

FIGURE 9-4 LOCATION OF SOIL BORINGS AT SANITARY SEWER UNE, 
EAST OF MAIN RUNWAY, SWMU NO. 98 

FIGURE 9-5 GEOLOGIC CROSS SECTION E-E' SANITARY SEWER UNE, 
NORTH TORCH BLVD., SWMU NO. 98 

FIGURE 9-6 GEOLOGIC CROSS SECTION F-F' SANITARY SEWER UNE, 
SOUTH TORCH BLVD., SWMU NO. 98 

FIGURE 9-7 GEOLOGIC CROSS SECTION G-G' SANITARY SEWER LINE, 
TAXIWAY B, SWMU NO. 98 

FIGURE 9-8 GEOLOGIC CROSS SECTION H-H' SANITARY SEWER LINE, 
EAST OF MAIN RUNWAY, SWMU NO. 98 

FIGURE 10-1 LOCATION OF SLUDGE, SURFACE WATER SAMPLES AND 
MONITORING WELLS AT WASTEWATER LAGOONS, SWMU 
NOS. 101, 102 

FIGURE 10-2 POTENTIOMETRIC SURFACE CONTOUR MAP AT 
WASTEWATER LAGOONS, SWMU NOS. 101, 102 

FIGURE 11-1 LOCATION OF SOIL BORINGS AT FIRE DEPARTMENT 
TRAINING AREA NO. 2, SWMU NO. 106/IRP NO. FT-7 

FIGURE 11-2 GEOLOGIC CROSS SECTION J-J' FOR FIRE DEPARTMENT 
TRAINING AREA NO. 2, SWMU NO. 106/IRP NO. F-7 

FIGURE 12-1 LOCATION OF SOIL BORINGS AT FIRE DEPARTMENT 
TRAINING AREA NO. 3, SWMU NO. 107 /IRP NO. FT-8 

FIGURE 12-2 GEOLOGIC CROSS SECTION K-K' FIRE DEPARTMENT 
TRAINING AREA NO. 3, SWMU NO. 107 /IRP NO. FT-8 

FIGURE 12-3 TPH LEVELS IN SURFACE SOIL AT FIRE DEPARTMENT 
TRAINING AREA NO. 3, SWMU NO. 107 /IRP NO. FT-8 

FIGURE 12-4 VERTICAL EXTENT OF TPH IN SOIL, FIRE DEPARTMENT 
TRAINING AREA NO. 3, SWMU NO. 107 /IRP NO. FT-8 

FIGURE 12-5 ETHYL BENZENE AND XYLENES IN SOIL, FIRE 
DEPARTMENT NO. 3, SWMU NO. 107 /IRP NO. FT-8 

FIGURE 13-1 LOCATION OF SOIL BORINGS AT FIRE DEPARTMENT 
TRAINING AREA NO. 4, SWMU NO. 109 

FIGURE 13-2 GEOLOGIC CROSS SECTION L-L' FIRE DEPARTMENT 
TRAINING AREA NO. 4, SWMU NO. 109 

FIGURE 13-3 GEOLOGIC CROSS SECTION M-M' FIRE DEPARTMENT 
TRAINING AREA NO. 4, SWMU NO. 109 

22792A/89MC114W /R9.TC 10-09-92/RPT /1 -XXV-



Woodward .Clyde 
Consultants 

TABLE OF CONTENTS (Continued) 

FIGURE 13-4 TPH LEVELS IN SURFACE SOIL, FIRE DEPARTMENT 
TRAINING AREA NO. 4, SWMU NO. 109 

FIGURE 13-5 VERTICAL EXTENT OF TPH IN SOIL, FIRE DEPARTMENT 
TRAINING AREA NO. 4, SWMU NO. 109 

FIGURE 14-1 LOCATION OF MONITORING WELLS AT LANDFILL NO. 5, 
SWMU NO. 113/IRP NO. LF-5 

FIGURE 14-2 GEOLOGIC CROSS SECTION N-N' LANDFILL NO. 5, SWMU 
NO. 113/IRP NO. LF-5 

FIGURE 14-3 GEOLOGIC CROSS SECTION 0-0' LANDFILL NO. 5, SWMU 
NO. 113/IRP NO. LF-5 

FIGURE 14-4 POTENTIOMETRIC SURFACE CONTOUR MAP AT LANDFILL 
NO.5, SWMU NO. 113/IRP NO. LF-5 

FIGURE 15-1 LOCATION OF SURFACE SOIL SAMPLES AT THE OFFSITE 
BACKGROUND SITES 

FIGURE 18-1 RISK ASSESSMENT AREA 1 CONCEPTUAL SITE MODEL 
FIGURE 18-2 RISK ASSESSMENT AREA 2 CONCEPTUAL SITE MODEL 
FIGURE 18-3 RISK ASSESSMENT AREA 3A CONCEPTUAL SITE MODEL 
FIGURE 18-4 RISK ASSESSMENT AREA 3B CONCEPTUAL SITE MODEL 
FIGURE 18-5 RISK ASSESSMENT AREA 4 CONCEPTUAL SITE MODEL 
FIGURE 18-6 RISK ASSESSMENT AREA 5 CONCEPTUAL SITE MODEL 
FIGURE 18-7 RISK ASSESSMENT AREA 6 CONCEPTUAL SITE MODEL 
FIGURE 18-8 RISK ASSESSMENT AREA 7 CONCEPTUAL SITE MODEL 

22792A/89MC114W /R9.TC 10-09-92/RPf /7 -XXVI-

---
-

-
-
-
--
-----
-
-
---
-
-.. -



:ii 

'"'~~ 

-
'""' -
~""" 

-
""''I 

-
,.,_ 

-
'""' -
,.,_ 

-
.... .. 
---
"~ 

--------
'IIIII ----
~-

----

Woodward .Clyde 
Consultants 

TABLE OF CONTENTS (Concluded) 

LIST OF APPENDIXES 

APPENDIX A 
APPENDIXB 
APPENDIX B-1 
APPENDIX B-2 

APPENDIX B-3 
APPENDIX B-4 

APPENDIX C-1 
APPENDIX C-2 

APPENDIX D-1 
APPENDIX D-2 
APPENDIX D-3 
APPENDIX D-4 
APPENDIX D-5 

USACE SCOPE OF SERVICES 
1991 WCC FIELD INVESTIGATION INFORMATION 
1991 wee FIELD BORING LOGS 
1991 wee FIELD SAMPUNG DATA SHEETS FOR 
SURFACE SOIL, SLUDGE, SURFACE WATER AND 
GROUNDWATER SAMPLES 
SURVEYING DATA FOR ALL SAMPLE LOCATIONS 
SANITARY SEWER LINE VIDEO CAMERA SURVEY 
REPORT 
ANALYTICAL DATABASE PRINTOUT 
FULL DATA VALIDATION AND QAjQC REVIEW 
SUMMARIES 
DATA SUMMARY TABLES 
AIR DISPERSION MODEUNG APPROACH 
INTAKE ASSUMPTION TABLES 
TOXICOLOGICAL PROFILES 
ASSESS© DOCUMENTATION 

22792A/89MC114W /R9.TC 10-09-92/RPf /7 -xxvn-



rl' 
I 

jT ·r r '1'111 11'11 II'' IIIII lll'lllll'lll"lrlf11111'111"1 I'' 1'1"' 1 I I "1'!11 II" 'I I I I 'I" 

APPENDIX A 
USACE SCOPE OF SERVICES 

~279 A/89MC114W/R9.TS 10..06-92/RPT/8 



:1! 

'"'' 
"'1111 

,..,. 

-,.,. 
" ... 

"""' 
,,.,. 

.. 
""" 

""' 
.... 

""" ... 
-· 
..... 
,..,. 

... 
--
""" -
""" 
,...,. 

,.,. 

-
""" ... 
, ... 
,...,. 

'""' 
.... 

'""" 

'""' 

""" ... 
-
"""* 

, - - A-E INDEFINITE DELIVERY YORK ORDER 
SCOPE OF SERVICES 

Remedial Investigation 
Cannon Air Force Base, Clovis, New Mexico 

June 26, 1991 

1. Objective. The purpose of this Scope of Services (SOS) is for an 
Remedial Investigation (RI) of designated sites at Cannon AFB. To assure 
completeness the investigation shall encompass both CERCLA and RCRA 
requirements. Necessary data shall be gathered that will allow a complete 
investigation report, risk assessment, Defense Priority Model Data Package, 
and Decision Document for each site . 

2. Scope of Services. The A-E shall do field investigation to acquire 
data and utilize the data obtained to prepare the documents named above. 

a. Area to be Investigated. Under this scope of services, the areas 
listed below are to be investigated and documents prepared for each area. 

-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-
Site IRP Designation S~ # 

AGE Drainage Ditch SD-15 34 

Engine Test Cell et al SD-11 86,87,88,89,90 
NE Storm Drainage Area SD-20 95 
Wastewater Lagoons none 101,102 
Landfill # 5 LF- 5 113 
Old Entomology Rinse SD-17 96 
Sludge Weathering Pit YP-14 76 
Fire Training # 1 FT- 6 78 
Solvent Disposal DP-16 81 
Fire Training # 2 FT- 7 106 
Fire Training # 3 FT- 8 107 
Fire Training # 4 none 109 
Sanitary Sewer Line none 98 
-*-*-*-*-*-*~*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-

b. Specific Services Required. 

(1) Controlling ARARs and criteria. A-E shall examine all ARARs 
especially CERCLA, RCRA, and supplied York Plan closely. The York Plan 
interpretation of RCRA shall govern over alternate interpretations. All York 
Plan and RCRA requirements shall be fulfilled. CERCLA or New Mexico 
requirements may be added to this project if necessary for completeness of 
the Remedial Investigation. CERCLA requirements shall not apply the 3 sites 
above where "none" is listed as the IRP designation . 

( 2) Report. The report shall be an Remedial Investigation Report 
following standard CERCLA Remedial Investigation Report format. All parts of 
the York Plan and RCRA requirements shall be included, with the cover letter 
enumerating where the RCRA parts can be found in the RI Report. 

1 
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(3) Laboratory Qualification and Validation. The Laboratory that will 
be used in this project must already be participating and operating under the 
full compliance of the EPA Contract Laboratory Plan. As early as possible in 
the project Validation by the Corps of Engineers, Missouri River Division 
(MRD) Laboratory will be pursued and obtained. 

(~) Submittals. 

The following is a list of the submittals. The schedule of 
submittals and meetings are listed in latter pages of this SOS. Required 
numbers and distribution appear at the end of the SOS. 

If necessary and as early as possible. 

Documents (A-E LQMP) necessary for MRD Laboratory validation. 

Before Field Work these need approval prior to field work. 

Draft Applicable or Relevant and Appropriate Requirements (ARARs) 
Work Plan Supplements 
Chemical Data plan 
Site Safety & Health Plan 

Field Work 

Daily Quality Reports 

After Field Work 

Quality Control Summary Report 

During Sample Analysis Validation 

Analytical Data 

After Data Interpretation 

Defense Priority Model (DPM) Data Package 
Pre-Draft Remedial Investigation Report 
Draft Remedial Investigation Report 
Final Remedial Investigation Report 
Risk Assessment included in the RI report 
Decision Documents 
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c. Schedule. The submittals, field work, meeting schedule is as 
shown below. 

Distribute ARARs 1 August 

Clarification MEETING @ Cannon AFB 15 August· 

Submit pre-work plans 30 August 

Pre-work safety MEETING @ Cannon AFB 3 October 

Mobilization 7 October 

Demobilization MEETING 16 December 

Demobilize 20 December 

Submit Quality Control Summary Report 31 January 

Lab Analytical MEETING 24 February 

Send Out Pre-Draft RI Report & Draft DPM Ranking 16 March 

- Pre-Draft Report & Draft DPM Ranking MEETING 20 Apr.il 

- Send Out Draft RI, Final DPM, & Draft Decision Documents 18 May 

Draft RI, Final DPM, & Draft Decision Document MEETING 15 June 

Send out Pre-Final RI Report, Final Decision Documents 20 July 

Pre-Final Rl Report, Final Decision Documents MEETING 17 August 

Final RI Report & Decision Documents Published 1 September 

- 3 



(2) Background Data. The A-E shall 
existing records, studies, and data concerning the 
Government, or otherwise available. 

June 26, 1991 

review and evaluate 
site as provided the 

(3) Determination of Applicable or Relevant and 
Appropriate Requirements (ARARs). The A-E shall analyze requirements 
promulgated under federal environmental or state environmental or facility 
sitting laws to determine which requirements are applicable or relevant 
and appropriate to the distinctive sets of circumstances and actions 
contemplated at the specific sites included in this project. This 
work effort shall be performed in accordance with "CERCLA Compliance with 
Other Laws Manual" (EPA/540/G-89/006 and EPA/540/G-89/009) and 
"Guidance for Conducting Remedial Investigations and Feasibility Studies 
Under CERCLA, Interim Final"(EPA/540/G-89/004). The A-E shall perform the 
following steps: 

A-E shall identify 
potential chemical-specific, location-specific, and action-specific ARARs. 
This will involve contacting Federal and State agencies as well as 
utilizing information provided in the above referenced guidance 
documents. Identification of potential ARARs will occur during the RI. 

(a) Identification. The 

(b) Analysis. The A-E. shall analyze the potential ARARs 
to determine whether they are actually applicable to the particular 
conditions at the sites. If the requirements are not applicable, the A-E 
shall analyze them to determine whether they are relevant and 
appropriate to the particular conditions at the sites. The A-E shall 
determine whether circumstances are present that might justify a waiver 
of any otherwise applicable or relevant and appropriate requirements. 

(c) Utilization. In the risk assessment process (both 
during the baseline risk assessment and the analysis of alternatives), 
the A-E shall utilize actual ARARs as well as other criteria or guidelines 
"to be considered" (TBCs) to ensure protectiveness and to set protective 
cleanup level targets (i.e. establish preliminary remediation goals). 

(d) Documentation. The A-E shall maintain. a list of 
potential ARARs as they are identified. Before preparation of the Draft RI 
report, the A-E shall submit this list to the USACE-PM for approval. The A­
E shall provide detailed ARAR and TBC documentation in the RI Report (The 
RI Report shall present initial _chemical-, location-, and action-specific 
ARARs documentation. 
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(4) Plan Submittals. This section only covers plan submit-
tals which are required prior to commencement of any on-site activity. The 
laboratory validation section discusses the A-E Laboratory Quality Management 
Plan (A-E LQMP). This plan must be submitted as soon as possible to 
initiate the laboratory validation process. 

(a) General. The A-E, shall prepare a field 
Plan Supplements, and the Plans discussed below. These 
include a detailed discussion of the technical approach 
to use to implement the requirements specified herein. All 
reviewed and approved by the Contracting Officer (CO) 
mencement of that work effort. 

schedule, Work 
plans shall 
the A-E plans 
Plans must be 

prior to com-

(b) Field Schedule. A field schedule shall be submitted 
outlining the order of fieldwork that will be conducted at the sites. As a 
minimum, the schedule should identify the tasks being conducted and the time 
required for each task. 

(e) A-E SSHP. An A-E SSHP shall be prepared and submit­
ted as outlined in paragraph 9 of this Scope of Services. 

d. Field Investigations. All field 
conducted in accordance with the Work Plan'and as 
A, and then the following Chemistry and,Geology 
tions. 

4. Site-Specific Investigations. 

investigations shall be 
further defined in Appendix 
sections specific instrtic-

4.1 Investigations. The investigation shall follow the Work Plan 
and as further defined in Appendix A as to the number of borings and samples. 
The Chemical Analysis program shall follow the Work Plan and in general 
strict EPA CLP procedures. The Chemical Data Acquisition Plan (CDAP) shall; 

(1) reiterate the Work Plan procedures, 
(2) the necessary additions in tests or procedures not covered in the 

Work Plan, and 
(3) account for any other additions. 

3. NOT USED. 

4. Special Considerations. All materials and data gathered and developed 
in the performance of this work listed in this Scope shall be the property 
of the Corps of Engineers, Omaha District. The materials and data shall not 
be used or distributed by the A-E without the specific written permission 
from the Corps of Engineers, Omaha District. 
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5. Project Management. 

a. Project Engineer. The A-E shall assign a Project Engineer or 
Project Manager. This individual shall oversee the performance of the 
entire project, administer all instructions from the COE, and answer or ob­
tain answers to all questions from the COE during and after work. 

b. Coordination. During the prosecution of the work under the con­
tract, the A-E shall coordinate all field work with the Chief of Environ­
mental Planning and shall keep in close liaison with the Corps of Engineers 
Project Manager (USAGE PM). All requests made by others shall be 
referred to the USACE PM. 

6. Base Support. The A-E shall coordinate all requests for Base support 
services through the Chief of Environmental Planning's representative. To 
avoid conflicts and schedule delays, (on the part of both parties) the A-E 
shall request all Base support services well in advance of their an­
ticipated time of need. Likewise, it is anticipated that the Base will 
provide the following information and support to the A-E in a timely 
fashion upon request: 

a. Existing Plans. The Base will provide the A-E with existing 
engineering plans, drawings, diagrams, aerial photographs, and other in­
formation deemed necessary to evaluate the site being investigated. 

b. Utilities. The A~E and Base shall locate and mark all under­
ground utilities in the vicinity of each site prior to any drilling or 
digging. The Base representative will provide assistance to the A-E by 
directing the A-E to the appropriate Base office/personnel or company with 
the pertinent information (i.e. utilities and sewer & hydrant line 
location maps). The A-E shall contact and coordinate any necessary site work 
with the appropriate personnel. 

c. Permits. The Base will issue to the A-E any required or ap­
propriate drilling or digging permits necessary for the completion of the 
field work. The Base will provide assistance to the A-E by providing the 
necessary permit forms and directing the A-E to the appropriate authority 
with the pertinent information. The A-E shall contact and coordinate any 
necessary site work with the appropriate personnel. Dril­
ling/digging permits shall be strictly adhered to. Failure to comply 
with permit restrictions and required coordination with Base offices 
shall result in immediate revocation. 

d. Securitv. Physical security procedures will be necessary for this 
project. No restricted sites or secure areas need to be entered to carry out 
this project. 

• 
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e. Staging Area. The Base will provide a staging area for the A-E 
and any subcontractors to store equipment, supplies, in addition to any 
"drummed" materials. 

f. 

g. 
the Base. 
ARARs. A 

\Jater Supply. The Base can provide water and potable water. 

Equipment Cleanup. Decontamination area shall be designated by 
Sampling wastes shall be handled according to EPA and New Mexico 

contract modification may be necessary to dispose of wastes. 
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Paragraph 6. Chemistry 

Analytical Plan. 

1. General. Sampling activities are mostly in the York Plan and 
further defined in this SOS, the chemical analysis for the RI investigation 
at Cannon AFB must follow the York Plan which is EPA Contract Lab Plan (CLP) 
chemical procedures. All procedures and activities performed in the ac­
quisition of data as described below must be included in the Chemical Data 
Acquisition Plan (CDAP) for approval. 

2. Chemical Data Acquisition 

2.1 Definition and Responsibility. Chemical data acquisition (CDA) 
consists of all field activities, laboratory activities, and contract 
deliverables related to the acquisition and reporting of chemical data for 
HTW' investigation or remedial activities, which would include applic.able 
activities at Cannon AFB. Chemical Data Acquisition as described in the CDAP 
must be approved by the CO prior to initiation of field work. In the event 
corrections and comments on the draft are provided by the CO, the chan­
ges,documented by written annotated comments shall be incorporated by the 
authors in a revised plan before final approval is given. It should be noted 
that the purpose and content of the CDAP are the same as the QAPP required 
for Superfund investigations by the EPA~· Additional requirements by the 
State of New Mexico shall also be addressed. 

2.2 USACE Chemical Quality Data Management. USACE requires that 
Quality Control (QC) and Quality Assurance (QA) samples be collected and 
analyzed by the contract laboratory and the USACE QA laboratory, respec­
tively. These QC and QA samples include splits or replicates of field 
samples. QC samples, help the contractor and contract laboratory to identify 
and diagnose problems related to sampling and analysis. QA samples, are sent 
to a USACE QA laboratory by overnight delivery for government monitoring of 
sampling and contract laboratory performance. The number of QA/QC samples to 
be taken shall be detailed in the CDAP under Chemical Data Quality Objec­
tives. 'When the following procedures, performed by the USACE QA ·laboratory, 
demonstrate that chemical quality control contract requirements were not met, 
samples may be reanalyzed and/or re-collected at the expense of the prime 
contractor: 
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Inspection of QA samples to insure that sampling 
procedures correspond to Chemical Data Acquisition 
with regard to sample containers, preservation, 
labeling, chain of custody, etc. 
Analyses of QA samples. 
Evaluation of contractor deliverables specified for 
the acquisition of data. 
Comparison of analytical results obtained by contract 
laboratory and USACE QA laboratory from split or 
replicate samples. The procedures for obtaining QA 
laboratory services are in Appendix E to ER 1110-1-263. 

2.3 Contract Laboratory Validation. Any laboratory performing 
chemical analyses shall be already participating in the EPA's Contract 
Laboratory Plan and it must be operating in strict compliance with that 
program, in addition it must be validated by USAGE Missouri River Division 
(MRD). Laboratories are validated for each environmental matrix and each 
specific analytical method to be employed. If the prime contractor selects 
a laboratory which has a current (within 1 year) validation for all analytes 
and matrices specific to its project,additional evaluation will not be 
necessary. If the prime contractor selects a laboratory which does not have 
a current validation, the laboratory shall,be validated prior to approval of 
the CDAP. Commercial laboratory validation procedures are in Appendix C to ER 
1110-1-263. Samples may not be subcontracted to another laboratory without 
the approval of CEMRD and unless the second laboratory is validated for the 
parameters concerned. 

2.3.1 The prime contractor or the contract laboratory 
will hold or make available all project raw data 
for a period of five years after samples have been 
analyzed. 

2.4 CHEMICAL DATA ACQUISITION elements of the CDAP include the 
following as a minimum. 

2.4.1 Project Description. This section shall include a de­
scription of the work site and any unusual conditions. Anticipated project 
start and completion dates shall be estimated. This section shall also pro­
vide a summary of past and future work at the site including past multimedia 
chemical data of significance as well as a presentation of the multimedia 
sampling to be carried out in the present work effort. 

2.4.2 Chemical Data Quality Objectives. This section shall in­
clude a description of the general scope of work and relevant background in­
formation as it relates to the acquisition of chemical analytical data. 
State the objectives of the project: what questions must be answered and 
what decisions must be made. Describe the level and extent of chemical data 
required to answer questions and support decisions during the project: the 
approach for sample collection,sample analysis, and QA/QC which will result 
in the required ch~ :nical data. 
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2.4.3 Contractor Project Organization and Functional Area 
Responsibilities. The project organization for the prime contractor and any 
subcontractors shall be clearly defined with a discussion of quality control 
responsibilities. The prime contractor's Quality Assurance (QA) Officer 
shall report to a responsible senior officer of the company (i.e., QA 
management shall be separate from project management). A list of all 
individuals shall be provided and will include QC officers for the various 
components (those responsible for initiating and carrying out corrective 
actions and those involved in the data reporting sequence) and all analytical 
laboratory personnel (supervisors, chemists, and technicians) . Resumes of all 
non-laboratory Contractor personnel listing education and experience are 
required, including personnel collecting samples. List the names of field 
personnel that will wear monitoring equipment .. For laboratory personnel that 
are not included in· the Lab Quality Management Plan, resumes .listing 
education and experience are required. 

2.4.4 Field Activities. Briefly summarize types of field 
activities required by the project. 

2.4.5 List of Equiument. Containers. and Supplies to be taken to 
the Field. This section shall include all sample screening equipment to be 
used (brand, model, serial number) and.a description of its calibration as 
well as sampling equipment, decontamination supplies and sample containers 
(specific numbers and types). 

2. 4. 6 Sampling Locations. This section shall provide the 
location of each sampling point on a site map. These locations shall be 
identified by the Contractor after a visual inspection if they are not al­
ready specified. The rationale for the sampling location and frequency 
(including QA/QC) shall be addressed in the Section Data Quality Objectives. 

2.4.7 Sampling and Preservation Procedures. The CDAP shall in­
clude a table, which lists sampling locations, matrix (waste, soil,water, 
tc.), number of field samples, number of split or replicate samples, etc. 
Specific sampling; preservation, etc. , details shall be included. All de­
tails shall meet the requirements of one of the following: (a) EPA SY-846 
method; (b) another EPA method; (c) ASTM method; (d) NIOSH method (for air 
sampling); or (e) another accepted published method. Container and preser­
vation specifications shall meet all appropriate requirement. (see Appendix 
F to ER 1110-1-263). Each table entry shall include the reference, if any, 
from which the specificationS were taken. Any modifications to the standard 
methods must be approved by the CO with the concurrence of the QA laboratory 
prior to their use. All methods should be referenced to the most recent 
edition of their source. If a standard method is not available, the Con­
tractor or subcontractors shall propose a nonstandard method with validation 
data for approval by the CO. 
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2.4. 8 Details of Sampling and Preservation Procedures. The 
composition and volume of sample containers shall be specified along with a 
description of their preparation and cleaning. Sampling equipment directly 
contacting the sample shall be stainless steel or Teflon. The CDAP shall de­
scribe the cleaning of equipment and precautions for prevention of sample 
cross contamination during collection. Any field screening methods employed 
to sel~ct samples for analyses shall be discussed in detail. Compositing and 
homogenizing procedures shall be included where appropriate. Sample con­
tainers, volumes, preservatives and holding times for the common analyses in 
low concentration are to be presented CDAP. 

2.4.8.1 Soil Sampling Procedure. Using stainless steel or 
Teflon sampling equipment enough solid is removed from a specified depth to 
fill the required containers. The volatile organic samples should be removed 
first with as little mixing as possible. The remaining soil shall be placed 
in a clean stainless steel bowl and mixed thoroughly with stainless steel 
implements (spoons, spades, etc.), then divided among the sample containers 
to be filled and properly preserved. QC and/or QA sample containers shall be 
filled from the same mixture as one of the samples. If other methodologies 
are warranted as specified by the Data Quality Objectives they must also be 
clearly defined in the CDAP. 

2.4. 8. 2 Water Sampling Procedure. An attempt shall be made to 
obtain the most representative water samples where appropriate, which in­
cludes field blanks,etc. Containers to be analyzed for volatiles should be 
filled first allowing no headspace and with as little disturbance of the wa­
ter as possible. If preservative is added to the bottles prior to shipment 
to the field, care must be taken not to overfill the containers and pH must 
be measured on samples where a value is specified. 

2.4.8.3 Other Matrices. Sampling methods and equipment used 
shall meet the requirements of EPA or NIOSH methods. 

2.4. 9 Field Documentation. The system for identifying and 
tracking the samples shall be described, and shall include the recording of 
field data in permanently bound notebooks along with the method of relating 
the field data to the proper samples. All field documentation shall be done 
in indelible ink. Daily Quality Control Reports shall be prepared daily, 
dated, signed by the site manager, and sent to the CO at a rate agreed to by 
the A-E and the CO. These reports shall include (with respect to chemistry) 
weather information at the time of sampling, samples taken with reference 
given to appropriate sections of the CDAP, field instrument measurements and 
calibrations. Any deviations from the CDAP shall be stated. 

2.4.10 Sample Chain of Custody and Transportation. All sample 
labeling, packing, transportation and chain of custody procedures shall 
follow the Work Plan or CLP. 

11 
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2.4.11 Laboratory Analytical Procedures. Specific laboratory 
procedural details shall be. included in the CDAP. Each method shall be 
specified exactly and in detail for example by one of the following: (a) 
reference to an EPA SY-846 method; (b) reference to another EPA method; (c) 
reference to an ASTM method; (d) reference to a NIOSH method (for air 
analysis); (e) reference to another accepted published method; (£)reference 
to an accepted published method with a description of any deviations from the 
published procedure; or (g) complete description of. the procedure, e.g., 
copies of laboratory instructions. Generally, nonstandard methods are not 
desired. In special cases that require the consideration of nonstandard 
methods, the contract laboratory shall be prepared to provide validation 
data. The use of proposed nonstandard methods requires prior approval of the 
CO. A list of sample preparation and analyticel methods most frequently used 
is presented in Table D-2 (ER-1110-1-263). A table shall be included which 
lists for each matrix sample preparation method number, analytical method 
number, analytes and laboratory quantitation limits. 

2.4.12 Preventive Maintenance. The instrument, including 
manufacturer, model, accessories, etc., shall be specified and preventive 
maintenance shall be described. Preventive maintenance shall be performed by 
qualified personnel. Records of repairs,adjustments and calibrations shall 

··be maintained and available for inspection by the CO on request. This 
includes any field instrumentation. -

2.4.13 Instrument Calibration and Freauency. Description of the 
procedure used for calibration and frequency of checks is required for each 
instrument or method including field instruments. These shall be consistent 
with'the requirements of the contract and the analytical method. 
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2.4.14 Analytical Methods. Include the required concentration 
range and data on the sensitivity (detection limits), precision, and accu­
racy. Indicate how pre-existing data on sensitivity, precision, and accuracy 
were determined, and procedures to be used to validate the method. State 
source and purity of analytical reference materials and laboratory chemicals 
necessary to perform the analyses. Nominal detection limits for common 
analytes are given i the York Plan. DQO's for specific projects will affect 
the value of required detection limits and goals for precision, accuracy, and 
completeness. 

2.4.15 Method Specific Data Quality Objectives. Provide 
objectives for precision, accuracy, detection limits, and completeness. 
DQO's for accuracy and precision established for each measurement parameter 
will be based on prior knowledge of the specific measurement system used and 
method validation studies employing replicate analyses, spikes, standards, 
calibrations, recoveries, control charts and project specific requirements. 
Completeness refers to the amount of valid data obtainable (by the specific 
method in the laboratory used with the instrument to be employed) from a 
measurement system compared to the expected amount of data, and is usually 
expressed as a percentage. 

2.4.16 Quality Control Checks. Quality control checks are 
necessary to evaluate performance reliability for each measurement parameter. 
Describe procedures to assess the precision, accuracy and completeness of the 
measurement. The numbers and types of internal laboratory QC checks and 
samples proposed (e.g., blanks, duplicates, splits, spikes, surrogates, and 
reference standards, as applicable) shall be defined clearly. At a minimum 
these must be run at ·the rates prescribed in the individual methods. The 
laboratory's established practice for including control samples among the 
samples analyzed, and any additional controls required by the present 
project, shall be described. Describe the feedback systems used to identify 
problems by means of the results obtained from control samples. Limits of 
data acceptability shall be included. Results from laboratory internal 
quality control checks shall be reported with the analytical data. 

2.4.17 Corrective Action. Plans for corrective actions to be 
taken When results appear unusual, questionable, or limits of acceptability 
are exceeded shall be included. When limits of acceptability are exceeded, 
information justifying the poor recovery or precision shall be documented. 
Describe how reestablishment of control is demonstrat~d. 

2.4.18 Data Reduction, Validation. and Documentation. Equations, 
including units, required to calculate the concentration or value of the mea­
sured parameter, shall be included. Describe the data management systems 
which collect raw data, store data, and document quality control data. If 
statistical procedures are used for data review before reporting, include de­
scriptions. Data validation procedures and organization shall be specified. 
The contract laboratory or the prime contractor hold and make available all 
project raw data for a period of two years after samples have been analyzed. 
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2.4.19 Chemical Data Quality Control Deliverables. The 
contractor shall address the frequency and content of chemical data quality 
control reports that shall be submitted during the project. 

2.4.19.1 Daily Quality Control Report (DQCR) during field 
activities. 

2. 4.19. 2 Daily Quality Control Report from the contract 
laboratory if appropriate. 

2.4.19.3 Non-routine Occurrences. Include problems iden-
tified, corrective actions, and verbal/written instructions from USACE 
personnel for sampling or re-analysis. These reports of significant problems 
should be sent to the CO within 48 hours of the occurrence. 

2.4.19.4 Data Report to the QA Laboratory. The contractor's 
data must be submitted to the designated quality assurance laboratory (for 
data validation and comparison purposes) as soon as it is available. This 
submittal should include all sample, blank and internal quality control 
results such as spike and surrogate recoveries and agreement between 
replicate analyses. Interim data reports may be requested if the project 
warrants them. The following are minimum data reporting requirements: 

2.4.19.4.1 Sample IDs. The contractor shall prepare a 
tabular presentation which matches contract laboratory sample Ids to QA 
laboratory sample Ids. This table shall identify all Field Duplicates and 
Field Blanks as such and match with their corresponding field samples where 
applicable. 

2.4.19.4.2 Sample Receipt. The contractor shall complete and 
report a "Cooler Receipt Form" for all shipments for purposes of noting 
problems in sample packaging, chain-of-custody, and sample preservation. 

2.4.19.4.3 The Quality Assurance (QA) Laboratory for this 
project shall be the Corps of Engineers, Missouri River Division Laboratory 
(CEMRD-L). The QA lab shall be notified approximately one (1) week prior to 
any QA sample shipments being shipped to the CEMRD laboratory._ Saturday 
shipment arrivals shall be cleared with the lab in advance. 

The QA shipping address is: 

COMMANDER, 
U.S.ARMY CORPS OF ENGINEERS, MISSOURI RIVER DIVISION 
ATTN: CEMRD-L (Sample Custodian) 
420 South 18th Street 
Omaha, NE 68102-2586 

Telephone: (402) 444-4314 
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Sample acceptance is normally 8:00 AM to 3:30 PM, Monday through Friday. 
All field samples and Quality Control (QC) samples shall be delivered to the 
A-E's contract laboratory. The receiving laboratory shall be given an 
appropriate advance notice, as worked out with the lab. The MRD Lab will be 
notified one week prior to the first delivery of samples and a 24 hour 
notice. Saturday delivery shall require special arrangements. The A-E may 
use their own "chain of custody" form when submitting samples. 

2.4.19.4.4 General Organic And Inorganic Reporting. For 
each analytical method run, the contractor shall report all analytes for each 
sample as a detected concentration or as less than the specific limits of 
quantitation. Generally, all samples with out-of-control spike recoveries 
being blamed on matrix interferences shall be designated as such. All soil 
samples shall be reported on a dry-weight ba~is with percent moisture also 
reported unless otherwise approved. The contractor shall also report 
dilution factors for each sample as well as the date of extraction (if 
applicable) and date.of analysis. 

2.4.19.4.5 Internal Quality Control Reporting (at a 
m~n~mum, internal quality control samples shall be analyzed at rates 
specified in the specific methods or higher rates if required to meet project 
specific Data Quality Objectives): 

2.4.19.4.4.1 Laboratory Blanks (Method Blanks and 
·Instrument Blanks). All analytes shall be reported for each laboratory 
blank. All non-blank sample results shall be designated as corresponding to 
a particular laboratory blank in term of analytical batch processing. 

2.4.19.4.4.2 Surrogate Spike Samples. Surrogate Spike 
Recoveries shall be reported with all organic method reports where ap­
propriate (i.e. when the method requires surrogate spikes) . The report shall 
also specify the control limits for surrogate spike results as well as the 
spiking concentration. Any out-of-control recoveries (as defined in the 
specified method) shall result in the sample being rerun (both sets of data 
are to be reported) at no additional cost to the government. 

2.4.19.4;4.3 Matrix Spike Samples. Matrix Spike 
Recoveries shall be reported for all organic and inorganic analyses. All 
general sample results shall be designated as corresponding to a particular 
matrix spike sample. The report shall indicate what field sample was spiked 
even if it was not a Corps of Engineers project sample. The report shall 
also specify the control limits for matrix spike results for each method f~r 
each matrix. 

Duplicate Pairs. 
duplicate pairs as 

2.4.19.4.4.4 Laboratory Duplicates and/or Matrix Spike 
Relative Percent Difference shall be reported for all 
well as analyte/matrix specific control limits. 
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2.4.19.5 Quality Control Summary Report (QCSR). This 
document addresses quality control practices employed and summarizes the 
DQCR. Issues covered in this report shall include a discussion o fall data 
points which may have been influenced or compromised and their impact on the 
Data Quality Objectives or remedial decisions. An example of the elements 
required for this level of effort are presented below, but are not limited to 
the fol_lowing items: 

2. 4.19. 5.1 Project Description - Elements of this include 
report organization and site description. 

2.4.19.5.2 Laboratory Quality Control Activities - Elements 
are a summary of planned laboratory quality control activities, a summary of 
any deviations from planned activities, and a summary of the evaluation of 
the data quality for each analysis and matrix. 

2.4.19.5.3 Field Quality Control Activities - Elements are a 
summary of planned field quality control activities, a summary of any 
deviations from planned activities, and a summary of the evaluation of the 
quality of the sampling. 

2.4.19.5.4 Data Presentation and Evaluation- Elements are an 
assessment of sampling and analysis techniques, an evaluation of the data 
quality of each matrix and parameter, and an evaluation of the usability of 
the data. 

2.4.19.5.5 Lessons Learned- A summary of field or analytical 
procedures that could be changed or modified to better characterize chemical 
contamination in future work efforts. 

2.4.19.5.6 DQCR Consolidation- Daily Quality Control Reports 
are to be consolidated and summarized. 

3. Analytical Requirements. The matrix-specific analytical methods are 
to be presented in the CDAP, along with appropriate digestion methods must be 
specified in the CDAP. These methods must be EPA-approved and consistent 
with any applicable current State of New Mexico requirements as well as 
meeting specific Data Quality Objectives. The objectives and rationale and 
end data use for these methods must be clearly stated in the CDAP. These 
methods must be followed explicitly and all quality control procedures de­
tailed in the respective methods unless otherwise authorized by the Corps of 
Engineers. Analytical and statistical control parameters are outlined in the 
York Plan and further defined in Appendix A. 

3.1 Soil. Soil samples taken from the previously documented sites 
shall be analyzed by approved EPA methods as described in the York Plan, 
unless otherwise indicated. These methods must be detailed as described 
above for the CDAP. 
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3.1.1 Volatile organics shall be analyzed according to the 
York Plan for all compounds listed in the Targeted Compound List of this 

method unless otherwise approved. (This analysis shall also include a ten 

pe~k library search for the tentative identification of compounds not on the 
above list). This method is recommended based upon its potential for 
positive identification. 

3.2.3 Semi-volatile organics shall be prepared by methods as 
proscribed the York Plan or the EPA CLP Program for all compounds in the 

Targeted Compound List (TCL) of this method unless other wise outlined in the 
CDAP. In addition, a twenty peak library search shall tentatively identify 
compounds not listed in the TCL. Appropriate extract cleanup methods shall 
also be performed where needed. 
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Paragraph 7. 

7. Travel and Meetings. The A-E shall perform the following travel as 
part of the contract requirement, and the cost thereof shall be included with 
the contract cost. Responsible representatives from the appropriate disci­
plines shall attend meetings and/or make the following listed trips: 

a. Field Work. All travel and/or mobilization required to obtain 
field data necessary to complete the Assessment as detailed herein. 

b. Meetings. Attendance by the A-E will be required at seven meetings 
noted below. 

(1) ARARs Clarification Meeting to reach agreement about the ARARs 
for this project. Meeting will be at Cannon AFB. 

(2) Pre-Field Work Safety Meeting a few days before the field work 
shall start. The purpose of this meeting will be to discuss the field 
schedule; and allow the Base offices, Flight Line offices, Government, and 
the A-E to air any concerns, conflicts or problems regarding the field 
~vork which is about to start. Meeting_will be at Cannon AFB. 

(3) Demobilization Meeting to insure the completion of the fieldwork 
is smooth, such as the sampling wastes are properly stored. Meeting will be 
at Cannon AFB. 

(4) Lab Analytical Meeting to allow the A-E to present and discuss 
the project analytical results with the HQ TAC, Base, State, EPA, and Corps 
of Engineers analytical staff. The A-E shall be prepared to discuss any 
technical difficulties encountered during sample analysis, any anomalies, 
false positive or other laboratory problems encountered during analysis. 
Meeting will be at Cannon AFB. 

(5) Pre-Draft RI Report and Draft DPM Ranking Meeting to review and 
discuss comments made about the documents. Meeting will be at Cannon AFB. 

(6) Draft RI, Final DPM, and Draft Decision Documents Meeting to 
review and discuss comments made about the documents. Meeting will be at 
Cannon AFB. 

(7) Pre-Final RI, Final Decision Documents Meeting to review and 
discuss comments made about the documents. This will be the last chance to 
discuss the RI Report before publishing. Meeting will be at Cannon AFB. 
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8. General. 

a. Government Provided York Plan Volumes I & II dated June 1990. 

b. Review of Progress and Technical Adequacy. 

(1) The A-E, under this contract, will interpose no objection nor 
restriction to the Contracting Officer's designation of another A-E for the 
purpose of reviewing the adequacy and correctness of the work performed 
under this contract. 

(2) The A-E shall submit mon~hly progress report to the USAGE PM. 
The monthly progress report shall indicate work performed and problems 
incurred during the month. The monthly progress reports shall list costs 
separately to aid the USACE PM in confirming payment requests. 

c. Meeting Notes and Confirmation Notices. 

(1) Meeting Notes. The A-E will be responsible for taking notes and 
preparing the reports of all meetings. Three (3) sets of meeting notes shall 
be prepared in typed form. The three sets shall be furnished the USACE PM. 
The notes will be provided within appro~imately seven days after the meeting. 

All discrepancies shall be discussed with the USAGE PM, and if necessary 
the A-E shall resubmit the report. This report shall include the following 
items as a minimum: 

(a) The date and place the meeting was held with a list of 
attenders. The roster shall include name, organization, and phone number. 

(b) Yritten comments presented by attenders shall be at­
tached to each report with the meeting action noted. Action shall be "A" 
for Approved comment, •D" for Disapproved comment, "Y" for a comment that 

has been Yithdrawn, and "E" for a comment that has an Exception noted. 
(c) Comments made during the meeting, decisions affecting 

criteria changes, must be recorded in the basic meeting notes. Any 

augmentation of written comments should be documented by the meeting notes. 

(2) Confirmation Notices. The A-E will be required to provide 

a record of all discussions, verbal directions, telephone conver­

sations, etc., participated in by the A-E and/or his represen­
tatives on matters relative to this project and the work, irrespective 
of whom the other participants may have been. These records, entitled 

"Confirmation Notices", will be numbered sequentially and shall fully 
identify participating personnel, subjects discussed, and any conclusions 

reached. The A-E shall forward to the USACE PM within five (5) work days, 

a reproducible copy of said confirmation notices. Distribution of saia 
confirmation notices will by made by the Government. 

(3) Expert Testimony. All. technical consultants required for the 

investigation provided by the A-E shall be qualified to give expert witness 
testimony, if required. In the event of litigation, the contract will be 
modified or a new contract issued to the A-E for the additional services. 
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Paragraph 9. HEALTH AND SAFETY INSTRUCTIONS 

a. Health , and Safety General. The Architect-Engineer (A-E) 
responsible for the tasks defined by this Scope of Services (SOS) shall 
review all information provided and develop the necessary documents which 
contain the health and safety criteria, procedures, and practices 
sufficient to protect on-site personnel, the environment, and potential 
off-site receptors from the chemical, physical, and/or biological hazards 
particular to . this site. The A- E shall utilize the services of a 
Certified Industrial Hygienist (CIH) experienced in hazardous waste site 
operations to oversee the development and implementation of the health and 
safety documents required by this section. If the information made 
available is insufficient to allow the A-E ~o develop these document, a 
description of all additional information required shall be prepared and 
submitted to the Contracting Officer (CO). 

b. Regulatory Requirements. All site investigation activities and 
health and safety documents required by this SOS shall comply with· and 
reflect the following regulations and appropriate guidance publications, as 
a minimum: 

(1) Federal Acquisition Regulation, F.A.R. Clause 52.236-13: 
Accident Prevention. 

(2) ·U.S. Army Corps of Engineers (USAGE), 
Requirements Manual, EM 385-1-1 (latest revision). 

Safety and Health 

(3) Occupational Safety and Health Administration (OSHA) 
Construction Industry Standards, 29 CFR 1926, and General Industry 
Standards, 29 CFR 1910; especially 29 CFR 1910.120 - "Hazardous Yaste Site 
Operations and Emergency Response.• 

(4) NIOSH/OSHAfUSCG/EPA, "Occupational Safety and Health Guidance 
Manual for Hazardous Yaste Site Activities", October 1985. 

(5) Other applicable Federal, State, and local safety and health 
requirements. 

c. Documents. The following health and safety documents are required 
under this SOS. Avoid providing material of a general nature, not 
specifically related to this project or site. Information readily 
available in standard texts should be repeated only to the extent necessary 
to meet the requirements of this scope. The Safety and Health Program 
(Paragraph 1. c. (1)) will contain general information required by the 
referenced OSHA standard which is applicable to all hazardous waste 
activity efforts performed by the contractor. The Site Safety and 
Health Plan (Paragraph l.c.(2)) should be a brief document addressing only 
site-specific safety and health requirements and procedures based upon site­
specific conditions. Duplication of the general information contained in 
the Safety and Health Program is unwanted. 
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(1) Safety and Health Program. All contractors (A-E and their 
subcontractors) performing on-site activities at hazardous waste sites are 
required by regulation to deyelop and maintain a written Safety and Health 
Program in compliance with OSHA standard 29 CFR 1910.120(b)(l) through 
(b) (4). Written certification that such a program has been prepared and 
implemented shall be submitted to the Contracting Officer (CO) as a preface 
to required Site Safety and Health Plans (SSHP). The program including 
updates-shall be made available to the CO in its entirety upon request. 

(2) Site Safety and Health Plan (SSHP). The Site Safety and 
Health Plan required by 29 CFR 1910.120(b)(4) shall be prepared by the A-E 
and submitted to the Contracting Officer for review and approval prior to 
the commencement of any on-site work activity to be performed by the A-E 
and/or subcontractors. This SSHP shall describe the health and safety 
procedures, practices, and equipment to be implemented and utilized in order 
to protect affected personnel from the potential hazards associated with 
the site-specific tasks to be performed. The level of detail provided in the 
SSH~ shall be tailored to the type of work, complexity of operations to be 
accomplished, and hazards anticipated. All topics required by OSHA 
standard 1910.120(b)(4), and those described below, shall be addressed in 
the SSHP. Where the use of a specific topic is not applicable to the 
project, provide a negative declaration to establish that adequate 
consideration was given the topic, and give a brief justification for its 
omission. 

(a) Site Description and Contamination Characterization. 
Describe the location, topography, and approximate size of the site, ·'the 
on-site jobs/tasks to be performed, and the duration of planned site 
activities. Compile a complete list of the contaminants found or known to be 
present in site areas to be impacted by the work to be performed. Com­
pilation of this list shall be based on results of previous studies; or if 
not available, select the likely contaminants based on site history and 
prior site uses/activities. Include chemical names, concentration ranges, 
media in which found, locations on-site, and estimated quantities/volumes to 
be impacted by site work, if known. 
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(b) Hazard/Risk Analysis. Identify the chemical, physical, 
biological, and safety hazards of concern for each site task .and/or 
operation to be performed. Selection of chemicals as indicators of hazard 
shall be based on media concentrations, toxicity, volatility or potential 
for air entrainment at hazardous levels, and frequency of detection. 
Describe chemical and physical properties of selected contaminants, sources 
and pathways of employee exposures, anticipated on and off-site exposure 
level potentials, and regulatory (including Federal, State, and local) or 
recommended protective exposure standards. Specify and justify "action 
levels" based upon airborne exposure hazards and direct skin contact 
potentials for upgrades/downgrades in levels of personnel protection; for 
implementation of engineering and/or work practice controls; for emergency 
evacuation of on-site personnel; and for the prevention and/or minimization 
of public exposures to hazards created by site activities. Air 
monitoring/sampling shall be performed in accordance with Paragraph: 
"Exposure Monitoring/Air Sampling Program" below, resulting data compared 
with established "action levels", and appropriate corrective actions 
initiated as necessary. 

(c) Accident Prevention. The SSHP will serve as the 
Accident Prevention Plan (APP) and activity hazard analyses (phase plans), 
required by F .A.R. Clause 52.236-13, and Paragraphs Ol.A.03 through Ol.A.06 
and Appendix Y of USACE EM 385-1-1. Thus, a separate APP is not necessary. 
Any additional topics required by EM 385-1-1, but not specifically covered 
in Paragraph c. (2) of this SOS, shall be addressed in an Accident 
Prevention section of the SSHP. Daily safety and health inspections shall 
be conducted to determine if operations are being performed in accordance 
with the SSHP, USACE and OSHA regulations, and contract requirements. In 
the event of an accident/incident, the A-E shall immediately notify the 
CO. Within two (2) working days of any reportable accident, the A-E shall 
complete and submit to the CO an Accident Report on ENG Form 3394 in 
accordance with AR 385-40 and USAGE Supplements to that regulation. 

(d) Staff Organization, Qualifications, and Respon­
sibilities. Discuss the organizational structure, including lines of 
authority (chain of command), and overall responsibilities of the contractor 
and all subcontractors for site activities, including supervisor/employee 
relationships. Summarize the operational and health and safety 
responsibilities and qualifications of each key person identified. 
Specifically: (1) A Certified Industrial Hygienist (CIH) with experience in 
the hazardous waste site operations shall be responsible for the development, 
implementation, and oversight of the A-E's Safety and Health Program and 
SSHP. The SSHP shall be signed and dated by the CIH prior to submittal. 
(2) A fully trained and experienced Site Safety and Health Officer (SSHO), 
responsible to the contractor and the CIH, may be delegated to implement 
and continually enforce the safety and health program and site-specific 
plan elements on-site. (3) At least one person certified in first aid/CPR 
by the Red Cross, or equivalent agency, shall be continuously present on-site 
during site operations. 
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(e) Training. Al], personnel performing on-site activities 
shall have completed applicable training in accordance and compliance with 
29 CFR 1910.120(e). In addition, site-specific training covering site 
hazards, procedures, and all contents of the approved SSHP shall be 
conducted by the SSHO for on-site employees and visitors prior to 
commencement of work or entering the site. The type, duration, and dates 
of all. employee training performed shall be listed by employee name and 
certified in the SSHP. 

(f) Personal Protective Equipment (PPE). In accordance with 
29 CFR 1910 .120(g)(S), a written Personal Protective Equipment (PPE) 
program which addresses all the elements listed in that regulation, and 
which complies with respiratory protection program requirements of 29 
CFR 1910.134 is to be included in the A-E's Safety and Health Program. 
Therefore, the SSHP shall detail the minimum PPE ensembles (including 
respirators) and specific materials from which the PPE components are 
constructed for each site-specific task/operation to be performed, based 
upon the hazard/risk analysis performed above. Components of levels of 
protection (A,B,C,D and modifications) must be relevant to site-specific 
conditions, including heat stress potential and safety hazards. Include 
site-specific procedures for on~ site fit-testing, cleaning, maintenance, 
inspection, and storage. 

(g) Medical Surveillance. All personnel performing on-site 
activities shall be participants in an ongoing medical surveillance 
program, meeting the requirements of 29 CFR 1910.120 and ANSI Z-88.2. A 
description of the general medical surveillance program is to be included in 
the A-E's Safety and Health Program. All medical surveillance protocols and 
examination results shall be reviewed by a licensed physician who is 
certified in Occupational Medicine by the American Board of 
Preventative Medicine, or who, by necessary training and experience, is 
Board-eligible. The SSHP shall only describe the content and frequencies of 
any additional medical tests/examinations/consultations determined necessary 
by the physician due to probable site-specific conditions, potential 
occupational exposures, and required protective equipment. Certification 
of participation in the medical surveillance program, the date of last 
examination, and name of reviewing occupational physician shall also be 
included for each affected employee. The written medical opinion from the 
attending physician required by 29 CFR 1910.120(f)(7) shall be made 
available upon request t~ the CO for any site employee. 
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(h) Exposure Monitoring/Air Sampling Program. (Personal 
and Environmental). 'Where it has been determined that there may be 
_employee exposures to and/or off-site migration potentials of hazardous 
airborne concentrations of hazardous substances, appropriate direct­
reading (real-time) air monitoring and integrated (time-weighted average 
(TWA)) _air sampling shall be conducted in accordance with applicable 
regulations (OSHA, EPA, State). Both air monitoring and air sampling must 
accurately represent concentrations of air contaminants encountered on and 
leaving the site. Sampling and analytical methods following NIOSH (for on­
site personnel and site perimeter locations) and/or EPA (for site 
perimeter or off-site locations) criteria shall be appropriately utilized. 
Personnel samples shall be analyzed only by laboratories successfully 
participating in and meeting the requirements o£ the American 
Industrial Hygiene Association's (AIHA) Proficiency Analytical Testing (PAT) 
or Laboratory Accreditation programs. Meteorological monitoring shall be 
performed on-site as needed and used as an adjunct in determining perimeter 
and any off-site monitoring/sampling locations. 'Where perimeter monitoring 
1 sampling is not deemed necessary, provide a suitable justification for 
its exclusion. Noise monitoring and radiation monitoring (alpha, beta, 
gamma) shall be conducted as needed, depending on the site hazard 
assessment. All monitoring/sampling .results shall be compared to •action 
levels" established pursuant to Paragraph: "Hazard/Risk Analysis", above, 
to determine acceptability and need for corrective action. 

(i) Heat/Cold Stress Monitoring. Heat and/or cold stress 
monitoring protocols shall be implemented, as appropriate. Work/rest 
schedules shall be determined based upon ambient temperature, humidity, 
wind speed (wind chill), solar radiation intensity, duration and intensity 
of work, and protective equipment ensembles. Minimum required 
physiological monitoring protocols which will affect work schedules shall be 
developed. In cases where impervious clothing is worn (full­
body), the NIOSH/OSHAjUSCG/EPA "Occupational Safety and Health Guidance 
Manual for Hazardous Waste Site Activities" protocol for prevention of 
heat stress shall be followed, and heat stress monitoring shall 
commence at temperatures of 70 degrees Fahrenheit and above. 'Where 
impervious clothing is not worn, the most current published ACGIH heat stress 
standard (TLV) shall be used. For cold stress monitoring to help 
prevent frostbite and hypothermia, the most current published ACGIH cold 
stress standard shall be referenced and followed, as a minimum. 

(j) Standard Ope~ating Safety Procedures, Engineering 
Controls and Work Practices. Address the following elements as a minimum: 
(1) Site rules/prohibitions (buddy system, · eat/drink/smoking restric­
tions, etc.); (2) Material handling procedures (soils, liquids, radioactive 
materials); (3) Drum/ container handling procedures and precautions 
(opening, sampling, overpacking); (4) Confined space entry 
procedures; (5) Hot-work, sources of ignition, and electrical safety 
(ground-fault protection, overhead power line avoidance, etc.); (6) 
Excavation safety; (7) Machine guarding; (8) Fall protection; (9) 
Illumination; (10) Sanitation; (11) Engi~eering controls. 
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(k) Site Control Measures. Include a site map containing 

work zone delineation and access points. Describe on-site and off-site 

communications, security (physical and procedural), and general site access. 

(1) Personal Hygiene and Decontamination. Specify necessary 

facilities and their locations. Detail standard operating procedures, 

frequencies, supplies and materials to accomplish decontamination of site 

personnel. 

(m) Equipment Decontamination. Specify necessary 
facilities, equipment, and their locations. Detail procedures, frequencies, 

supplies and materials, and methods to determine adequacy for the 

decontamination of equipment used on-site. 

(n) Emergency Equipment and First Aid Requirements. The 

following items, as appropriate, shall be immediately available for on­

site use: (1) First aid equipment and supplies approved by the consulting 

MD; (2) Emergency eyewashes/showers (comply with ANSI Z-358 .1); (3) 

Emergency respirators (worst-case appropriate); (4) Spill control 

materials and equipment; and (5) Fire extinguishers (specify type, size, 
locations). 

(o) Emergency Response·and Contingency Procedures (On-Site 

and Off-Site). This section of the SSHP shall contain an Emergency 

Response Plan in compliance with 29 CFR 1910.120(1), which addresses the 

following elements, as a m~n~mum: (1) Pre-emergency planning and 

procedures for reporting incidents to appropriate government agencies for 

potential chemical exposures, personal ~nJuries, fires/explosions, 

environmental spills and releases, discovery of radioactive materials; 
(2) Personnel roles, lines of authority, communications; (3) Posted 

instructions and a list of emergency contacts: (physician, nearby medical 

facility, fire and police departments, ambulance service, 

federal/state/local environmental agencies, CIH, Contracting Officer); (4) 

Emergency recognition and prevention; (5) Site topography, layout, and 

prevailing weather conditions; (6) Criteria and procedures for site 

evacuation (emergency alerting procedures/employee alarm system, 

emergency PPE and equipment, safe distances, places of refuge, evacuation 

routes, site security and control); (7) Specific procedures for decon­

tamination and medical treatment of injured personnel; (8) Rou~~ maps to 

nearest pre-notified medical facility; (9) Criteria for initiating ~ummunity 

alert program, contacts, and responsibilities; and (10) Crit:ique of 

emergency responses and follow-up. 

(3) Logs, Reports, and Recordkeeping. The following logs, 

reports, and records shall be developed, maintained, and submitted to the CO 

at the conclusion of the site work: (1) Training logs (site-specific, 

visitor); (2) Daily safety inspection logs (may be part of the Daily QC 

Reports); (3) Employee/visitor register; (4) Environmental and personal 

exposure monitoring/sampling results. 
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d. Document Revisions, Addenda, and Field Modifications. Review 

comments issued prior to SSHP approval shall be incorporated by rev~s~ng 

and reissuing affected pages. If major revisions are necessary, the 

entire Plan shall be resubmitted for review and approval. Minor changes 

affecting only a few pages may be made by addenda sheets and resub­

mitted. Once on-site, unanticipated field conditions encountered which 

were ~ot addressed in the approved SSHP shall be immediately reported 

to the CO. Field activities in such areas shall be halted until the 

SSHP has been modified to reflect changed conditions and reviewed/approved 

by the CO. 
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Paragraph 10 Geology. 

1.0 Field Investigations. A Chemical Data Acqu{sition Plan (CDAP) shall be 

submitted by the A-E for approval before any field work is begun. This plan 

shall include. at a minimum, the A-E's methods, equipment, and procedures for 

carrying out all field work including drilling, soil, sediment, ground water 

and surface water sampling, monitoring well installation, well development, 

ground water sampling, and decontamination procedures. 

The A-E shall provide a qualified geologist or geotechnical engineer who 

shall be on site and responsible for all soil sampling during all soil 

sampling activities. A qualified geologist shall be on site and responsible 

for all monitoring well drilling, installation, development and testing 

activities. The A-E shall notify the U.S. Army Corps of Engineers (USACE) 

representative at least one week prior to the initiation of any of the above 

field investigations so that a USACE representative can plan to be present 

for field oversight. 

2.0 Soil Borings and Monitoring ~ell Installations (General). Soil borings 

and monitoring wells will be required to investigate the vertical and 

horizontal extent of site-specific contaminants. Soil samples for chemical 

analysis will also be required from bo:dngs drilled for monitoring well 

installations, as described in the Site Specific section of this Scope of 

Services. Guidance for all field activities may be obtained from'CEMRD Policy 

Letter # 90-001 Installation of Ground-~ater Monitoring ~ells and Exploratory 

Borings at Hazardous ~aste Sites. All borings for soil sampling and 

monitoring well installations will be drilled and sampled according to the 

following requirements. 

2.1 General Specifications. The wells shall be constructed according 

to all applicable state and local requirements. If the specifications 

as set forth in this Scope of Services do not meet state .or local 

requirements, contact the Corps' Project Manager (USACE-PM) for 

resolution of differences. The Contractor is responsible for determin­

ing applicable state and local requirements. 

2.2 Utility Clearances and Permits. The A-E is responsible for 

obtaining all state and local well permits required for wells with the 

yields anticipated during development and sampling. The A-E shall also 

be responsible for obtaining and coordinating all utility clearances 

with the site coordinator. If it is necessary to move a boring in order 

to avoid utilities, the A-E shall be responsible for relocating the 

boring to a sui table location which accomplishes the intent of the 

original location. The new location shall be as close as possible to 

the original location. The A-E shall take all reasonable precautions to 

protect persons and property near the drill site, and shall restore the 

site to its original state when the field investigations are complete. 
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2. 3 Drilling Methods and Decontamination. All borings shall be 
drilled by a method of the A-E's choosing. The method(s) shall be 
proposed by the A-E and approved by the USACE prior to use. The 
method(s) shall also be discussed in the A-E CDAP. The drilling method 
must allow, or provisions must be made for, accurate determination of 
the depth to ground water surface. All drill pipe, the working face of 
t:-he drill rig, sampling equipment, and well casing shall be steam 
cleaned prior to use at each well. The boring shall be of sufficient 
diameter to permit at least two (2) inches of annular space between the 
boring wall and the sides of the centered riser and screen. The boring 
diameter shall be of sufficient size to allow for the accurate 
placement of the screen, riser and centralizers, filter pack, seal and 
grout. Soil samples taken from monitoring well borings for chemical 
sampling purposes shall be obtained with a stainless steel split-spoon 
sampler. Soil volume recovered shall be adequate for analytical 
requirements. Use of a 3-inch diameter split spoon is acceptable, and 
is recommended. If the sample volume still is not adequate, another 
sample shall be attempted from the same depth in a boring drilled 
immediately adjacent to the boring in which the sample failed. This 
shall be_ done at no additional cost to the Government. Some soil 
samples for chemical analysis may be obtained with a stainless steel 
hand auger. 

All sampling equipment shall be decontaminated before use by steam 
clean~ng or using Liquinox or equivalent, followed by a tap water 
rinse, an isopropanol rinse, and a double deionized water rinse. Rinse 
waters shall be contained in pump sprayers to prevent used rinse ~~~er 
from contaminating subsequent samples. The working face of the rig and 
drill rods shall be steam cleaned between holes. The rig shall be free 
of leaks which could contaminate the holes (i.e., hydraulic fluid, oil, 
gas, etc.). No grease shall be used on drill pipe joints; however, 
Teflon tape or vegetable oil is acceptable. Air quality shall be 
monitored in and near the hole during drilling using a photoionization 
detector (PID) or organic vapor detector (OVA). 
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2. 4 Geotechnical Sampling Requirements. In addition to samples 
required for chemical analysis described in the Site Specific section 
of this Scope of Services, soil samples shall be taken for lithologic 
description as described below: 

Test Type 

Gradation analysis 
(ASTM D 421 & 422) 

Standard Penetration Test 
(ASTM D 1586-84) 

Number of Tests 

One per boring 15' or less 
Two per boring 16' to 80' 
Three per boring beyond 81' 

Four in the first ten feet 
of drilling and two every 
ten feet of drilling there­
after to the bottom of the 
boring. 

2. 5 Logs. All drill logs shall subscribe to the following require­
ments: 

2. S .1 Logs shall be prepared in the field, as borings are 
drilled, by a qualified, experienced geologist or geotechnical 
engineer. Each'log shall be signed by the preparer. 

2. 5. 2 All log entries shall be printed. Photo reproductions 
shall be clear and legible. Illegible or incomplete logs will not 
be accepted. Copies shall be submitted to USACE-PM as borings are 
completed. 

2.5.3 Borehole depth information shall be from direct measure­
ments accurate to 0.10 feet. 

2.5.4 Logs shall be prepared on the attached sheets. 

2. 5. 5 All relevant information blanks in the log heading and log 
body shall be completed. If surveyed horizontal control is not 
available at the time of drilling, location sketches referenced 
by measured distances or prominent surface features, shall be 
shown on, or attached to the log. 

2.5.6 Log scale shall be 1 inch- 1 foot. 
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2.5.7 Each and every material type encountered shall be 
described in column c of the log form. (Material types are to be 
logged directly from samples and indirectly interpolated using 
professional judgement, drill cuttings, drill action, etc. , 
between sampling intervals.) 

2.5.8 Unconsolidated materials shall be described as follows: 

.2.5.9 

2.5.8.1 descriptive uses classification; 

2. 5. 8. 2 consistency of cohesive materials or apparent 
density of non-cohesive materials; 

2.5.8.3 moisture content assessment, e.g., moist, wet, 
saturated, etc.; 

2.5.8.4 color; 

2.5.8.5 other descriptive feature (bedding characteris­
tics, organic materials, macrostructure of fine- grained 
soils e.g., root holes, fractures, etc.); 

2.5.8.6 depositional type (alluvium, till, loess, etc.) . 

Rock materials shall be described in accordance with 
standard geologic nomenclature, including: 

2.5.9.1· rock type; 
2.5.9.2 relative hardness; 

2.5.9.3 density; 

2.5.9.4 texture; 

2.5.9.5 color; 

2.5.9.6 weathering; 

2.5.9.7 bedding; 

2.5.9.8 fractures, joints, bedding planes, and cavities, 
including any filling material and whether open or closed; 
and 

2.5.9.9 other descriptive features (fossils, pits, 
crystals, etc.). 
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2.5.10 Stratigraphic/lithologic changes shall be identified in 
column c by a solid horizontal line at the appropriate scale 
depth on the log which corresponds to measured borehole depths at 
which changes occur, measured and recorded to the nearest 0.1 
foot. Gradational transitions, changes identified from cuttings 
or methods other than direct observation and measurement shall be 
identified by a horizontal dashed line at the appropriate scale 
depth based on the best judgment of the logger . 

2.5.11 Logs shall clearly show in columns e and f, the depth 
intervals from which all samples are retained. 

2. 5. 12 Logs shall identify the 'depth at which water is first 
encounter~d, the depth to water at the completion of drilling and 
the stabilized depth to water. The absence of water in borings 
shall also be indicated. Stabilized water level data shall 
include time allowed for _levels to stabilize. 

2.5.13 Logs shall show borehole and sample diameters and depths 
at which drilling or sampling methods or equipment change. 

2.5.14 Logs shall show total depth of penetration and sampling. 
The bottom of the hole shall be so identified on the log by solid 
,double lines from margin to margin with the notation "bottom of 
hole." 

2.5.15 Logs shall identify any drilling fluid losses including 
depths at which they occur, rate of loss and total volume lost. 

2. 5 .16 Logs shall show drilling fluids used including, as 
appropriate: 

2.5.16.1 
2.5.16.2 

source of make-up water; 
drill fluid additives by brand and product name, 

and mixture proportions; and 

2.5.16.3 type of filter for compressed air. 

2.5.17 Logs shall show depths and types of any temporary casing 
used. 

2.5.18 Logs shall identify any intervals of hole instability. 
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2.5.19 Intervals of lost bedrock core shall be shown in column 
e. Intervals of intact soil sampling attempts shall also be shown 
in column e, including depths from which attempts were made and 

. length of sample recovered from each attempt. Bedrock coring 
information shall be recorded in consecutively numbered runs in 
column h and shall include the following: 

2.5.19.1 start and stop time of each core run; 

2.5.19.2 depth to top and bottom of each core run; 

2.5.19.3 length of core recovered from each run. 

2.5.19.4 size and type of coring bit and barrel; and 

2.5.19.5 measured depth to the bottom of the hole after 
core is removed from each run. 

2. 5. 20 Any special drilling or sampling problems shall be 
recorded on logs, including descriptions of problem resolutions. 

2.5.21 Logs shall include all other information relevant to a 
particular investigation, including but not limited to : 

2 . 5 . 21.1 odors ; 

2.5.22.1 HNu/OVA measurements or other field screening or 
test results; and 

2.5.21.3 any observed evidence of contamination in 
samples, cuttings or drilling fluids. 

2.5.22 Copies of the field logs shall be included in the Draft 
Project Report and Final Project Report; drafted boring logs 
shall be submitted in the Final Project Report. 

2.6 Monitoring Well Construction Diagrams. NOT USED. 

2. 7 Backfilling. All borings shall be backfilled by tamping the 
cuttings back into the hole or all borings shall be backfilled with the 
grout mixture described in paragraph 4.5 and tremied into place. All 
borings shall be backfilled immediately after the sampling is completed 
unless saturated conditions have been encountered or a monitoring well 
is installed. In borings encountering saturated conditions, a 24-hour 
ground-water level shall be measured before backfilling. Borings left 
open overnight shall be covered to lessen the potential for injury to 
personnel and to minimize the potential for any surface drainage 
entering the boring. 
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2. 8 Drill Cuttings. Unless otherwise noted in the Site Specific 
section of this Scope of Services, all drill cuttings are to segregated 
into uncontaminated-minimally contaminated, and contaminated cuttings. 
The A-E is to propose a field screening procedure and contamination 
level where uncontaminated- minimally cuttings can be safely distribut­
e~ on the surface around the boring location and contaminated cuttings 
are drummed for later treatment and/or disposal by the A-E. Cuttings, 
when distributed around the boring are to be evenly distributed and 
leveled near the boring. Alternatively, uncontaminated cuttings may be 
disposed of at a site chosen by the site coordinator.The A-E shall 
determine a procedure for screening, treatment and disposal of any 
drill fluid used to drill a boring or development water produced during 
boring or monitoring well installation.· The field procedures chosen by 
the A-E shall be presented to USACE for approval prior to starting. 

2. 9 Surveys (General) .All sampling locations shall be staked to 

facilitate subsequent surveying. The A-E shall perform all surveys 
required for this project and shall supply this office with the 
original or a legible reproducible copy of the surveys and field books. 
The surveys shall at least conform to the requirements stated in the 
following paragraphs. 

2.9.1 Ne~ ~ell Installations. NOT USED. 

2.9.2 Soil Borings/Sampling. All soil sampling locations shall 
be located horizontally. Each location shall be determined to the 
nearest foot, as measured from a permanent surface feature at or 
near each site. 

2.9.3 Physical Features. At each site, all above ground and, 
~here possible, underground physical features shall be either 
verified ~ith previous report mapping or determined.as required. 

All above ground physical features will be located/verified to 
the nearest foot. Permanent control monuments shall be placed in 
accessible locations within the limits of the ~ork if existing 
permanent monuments are not located within 1000 feet·of a site. 
One set of monuments is allowable for adjacent sites. These 
monuments shall be set no closer than 500-feet to each other. 
Coordinates and elevations shall be established to the closet 
0.01-foot for each monument. The location, identification, 
coordinates and elevations of the wells and monuments shall be 
plotted on maps with a scale large enough to show their location 
with reference to other structures at the individual sites. A 
tabulated list of the monitoring wells and monuments, copies of 
all field books, and all computation sheets shall be prepared and 
submitted to the Contracting Officer's Representative (USACE). 
The tabulation shall consist of the designated number of the ~ell 
or monument, the X and Y coordinates, and all the required 
elevations. These items shall be submitted to Omaha District no 
later than the Draft Project ~eport. 
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3.0 Sampling Techniques - Equipment and Methods. 

3.1 Soil Sampling. Sampling for chemical analysis shall be performed 
using a stainless steel split-spoon sampler. Soil grab samples for 
volatile organic or semi-volatile analyses shall be obtained by subsampl­
ing the material retrieved in the split spoon. Subsampling shall be done 
immediately upon opening the split spoon,· and shall be done as soon as 
possible once the split-spoon sample is taken from the boring. The portion 
of the split-spoon sample which represents slough shall not be subsampled. 

All sampling devices and decontamination procedures shall be performed in 
a manner consistent with the most recent EPA guidelines, but as a minimum 
shall consist of steam cleaning, Liquinox,or equivalent, followed by a tap 
water rinse, an isopropanol rinse, and a double deion~zed water rinse. 

Compositing of soil samples for total organic carbon, total recoverable 
petroleum hydrocarbons, and metals, shall be performed in a stainless 
steel bowl using stainless steel stirring devices that have been 
decontaminated prior to each compositing procedure. This decontamination 
procedure will be the same as that specified for sampling equipment. 

Sampling equipment, sampling methods and decontamination procedures shall 
be clearly indicated by the A-E in the .A-E CDAP. 

3.2 Monitoring \\Tell Sampling. The A-E shall include in the CDAP all 
methods and equipment to be utilized in the sampling of monitoring wells. 
The A-E shall propose a method or methods to sample the wells. 

3. 3 \\Tater Level Measurement. After development, all wells shall be 
allowed to stabilize for a minimum of two (2) days prior to sampling. For 
all wells the A-E shall determine depth to water and the total well depth 
using an electronic water level probe prior to purging. 

3.4 \\Tell Sampling Before a sample is collected from a well, the water 
level shall be measured and recorded. Prior to purging any shallow well 
(water table well), determine the presence of floating hydrocarbons at the 
water surface using a bailer. If floating product is present, contact the 
director of MRD Laboratory for information regarding sampling and 
shipment. The well shall then be pumped or bailed with clean equipment to 
remove a quantity of water equal to at least five times the submerged 
volume of the casing. If the well does not recharge fast enough to permit 
removing five (5.) casing volumes, the well shall be pumped or bailed dry 
and sampled as soon as sufficient recharge has occurred. Sample the well 
using the method approved by USAGE (as proposed by the A-E). Samples shall 
be drawn and placed in the appropriate sample bottles immediately upon 
receipt of water at the surface. The samples shall then be placed 
immediately in a cooler with a temperature of 4 degree C. Following 
sampling and after the well has stabilized, the water level shall again be 
measured and recorded. Specific details are to be in the A-E CDAP. 
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4.0 Monitor Wells. 

4.1 Water Source. Water for drilling, steam cleaning and other necessary 

field activities shall be arranged by the A-E and approved by the USACE. 

Chlorine-free water shall be used if a suitable source is available. The 

A-E shall be ·responsible for collecting and transporting all water to the 

dri~ling areas for required uses. The A-E shall sample the water prior to 

its use and test it for the same parameters specified for ground-water 

samples under the site-specific paragraphs of this scope and determine its 
chlorine content. The A-E shall also obtain the results of any additional 

analyses performed on the source of water in the past year, if available. 

This information and documentation of the source of the water (i.e. fire 

hydrant location, etc.) which was used and any impact it may have on any 

of the analytical results performed under this scope of services shall be 
included in both the Draft and Final Project reports·. The A-E shall be 

responsible for providing any deionized water required to perform this 

work. 

4.2 Monitoring Well Log Book. One log book shall be prepared by the A-E 

for the purpose of maintaining a record of all personnel who access the 

monitoring wells. The notebook shall be permanently bound with at least 

one page for each well and shall contain the keys to the well caps. The 

book shall be handed over to the site coordinator at the conclusion of the 

field activities performed under this Scope of Services. The log book 

shall include a listing of all existing monitoring wells on the site and 

shall identify their location by site location and/or number and 

horizontal coordinates. 

A warning shall be clearly visible in the log book stating the responsi­

bility of all individuals to use any special procedures required to 

protect the integrity of the wells and of the data obtained from them. The 

log book shall also contain a detailed description of the decontamination 

procedures required for any equipment that enters the well. The book shall 

contain log pages that shall include, as a minimum, labeled columns for 

the date, individual's name and organization, well number, well location 

and purpose of activity performed (i.e. sampling, water level measurement, 

etc.). The book shall be organized such that new wells can be added at a 

later date. 
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5. 0 Site Specific Scope of Services. A Site Specific Scope of Services will 
be submitted to the A-E in conjunction with this document. If there are any 
inconsistencies or conflicts between the "site specific" and "general" 
versions of the Scope of Services, the A-E shall implement the instructions 
in the Site Specific Scope of Services. The terms site coordinator, Draft 
Project Report and Final Project Report referenced in this document shall be 
defined_ in the Site Specific Scope of Services. If there are any questions 
that cannot be resolved the A-E shall contact the USAGE geologist for 
clarification. 

The A-E shall disregard all portions of the general scope that do not apply 
to the tasks as outlined in the Site Specific Scope of Services. For example, 
if no new monitoring wells are to be installed then the A-E has no reason to 
refer to the sections on monitoring well installation, construction diagrams, 
etc. 
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Paragraph 11 Defense Priority Model (DPM) Data Package Instructions. 

The A-E shall compile the following information from the Investigation and 
submit a draft with the pre-draft RI Report. The information shall include 
a discussion and written justification for the qualitative items listed 
below. Sources of quantifiable data shall be provided. The level of 
confidence for each item shall be discussed, e.g., whether an estimate or 
a measured parameter is used. 

SITE DESCRIPTION 

1. Describe location of the site in relation to 100-year and 25-year 
floodplain. 

2. Describe surface· erosion potential. Include % surface slope, slope 
length, description of vegetative cover, surface soil grain size, and 
evidence of surface erosion (rills, gullies, etc.). 

3. Shortest linear distance to nearest installation boundary. 

4.. Describe the physical state of the waste - solid or adheres to soil 
particles, semisolid or sludge which may· release free liquid upon con­
solida~ion or decomposition, or waste as a free liquid. 

5. Describe the depth of the waste in the soil and the width of the 
waste site. 

6. Describe any measures taken to reduce migration of contaminants and the 
effectiveness of such measures. 

7. Describe the activities which take place on the site, including 
excavation or materials handling and vehicular traffic. 

METEOROLOGY 

8. Net precipitation (average annual precipitation minus average annual 
lake evaporation) in inches, from local meteorological station if possible. 

9. Days/year with greater than 0.25 mm precipitation. 

10. Maximum one-year, 24-hour rainfall amount. 

11. Average soil temperature or annual ambient temperature if unavailable. 

12. Annual average wind speed. 

13. Percentage of time with high unobstructed wind speed. 
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VADOSE ZONE 

14. Surface soil permeability. Determine through field or laboratory tests, 
soil percolation rates reported in soil survey reports or soil particle size 
distribution (to aid in determining the potential for infiltration vs 
runoff). 

15. Surface soil porosity to use in determining the potential for diffusion 
of volatile compounds through the soil. 

16. Vadose zone permeability. If not measured, discuss geologic materials 
comprising vadose zone. 

17. Distance between deepest evidence of contamination and high water table. 

18. Discuss discrete features in subsurface wjpotential to "short circuit" 
the pathway to the water table (e.g.closed or open fractures, faults,etc.). 

19. Silt content of the soil. 

SURFACE YATER 

20. Distance to and description of nearest down slope surface water body 
subject to potential contaminant runoff. Include low areas which contain 
wat_er only briefly after rainfall events if there · is less than 20 in. 
rainfall yearly. 

21. Population (present users only) drinking from surface water potentially 
impacted by site wjin 3 miles of site, wjin 4 miles of site and wjin 5 
miles of site. 

22. Describe all uses of surface water bodies wjin 1 mile which are 
potentially impacted (recreation, food chain or non-food chain agriculture 
meat or dairy livestock watering, etc.) 

23. Describe/show location of both aquatic or terrestrial biota/habitats 
associated wjsurface water bodies. Include all wetlands and their sizes 

within: 
- 3 miles downstream or 1 mile in any direction, and 
- 4 miles downstream or 1.5 miles in any direction of 

documented surface water contamination attributable to 
stream of a potential point of contaminant entry. 

the site of 
the site or down-

24. Identify areas recognized or managed by federal, state or local 
government agencies or private organizations as rare, unique, unusually 
sensitive, or important natural resources (critical environments) within one 
mile and within 1.5 miles. 

25. Describe habitat used by designated endangered species wfin 1 mile and 
w/in 1.5 miles of the waste site. 
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26. Give distance from current waste location to .the nearest down gradient 
surface water body supplying water for human consumption, domestic use, food 
processing or food chain agriculture within.4 miles downstream of the site of 
potential discharge of contaminated ground water. 

GROUND WATER 
27. Describe shallowest aquifer, giving hydraulic conductivity, hydraulic 

gradient, effective porosity. 

28. Describe all uses of apparent aquifer directly below the site. 

29. Distance from site to nearest surface water body tpat is used for human 
consumption, food processing or food chain agriculture or aquaculture where 
contaminated ground-water could potentially discharge wjin 4 mi of the site. 

30. Describe the population 
contamination by answering the 
population at risk and the degree 

potentially at 
questions below. 
of vulnerability. 

risk from groundwater 
Include the size of the 

1) Determine the "most likely travel path of groundwater borne 
contaminants" (the principal path along which ground water flows away from 
the contaminated site. Due to imprecision of determining groundwater flow 
direction assume the most likely flow path encompasses all areas within a 90-
to 120- degree arc wjthe center being the best estimate of flow direction) 

2) Determine the number of people obtaining drinking water from: 
a) Ground-water sources along the most likely flow path of contaminants 

within 3 miles and within 5 miles of the site. b ) 
Ground-water sources within 3 miles and 5 miles down gradient of the site but 
not along most likely flow paths for contaminants. (This might include 
people who get water from a confined aquifer with an upward gradient where 
the shallow aquifer discharges to a stream) 

c) Surface water downstream from potential groundwater discharge points 
laying directly on most likely paths of contaminant travels. Include surface 
water intakes wjin 3 mi of potential discharge point that is within 3 mi of 
site. 

d) Ground water sources located within 3 miles of the site but not down 
gradient of the source. 

31. Distance from waste location to habitat or natural area that is a ground 
water discharge point. 

32. Define the sensitivity/importance of biota/habitats that are groundwater 
discharge points down gradient of the site wjin 1) 3 miles and 2) 4 miles or 
within 1) 1 mile or 1.5 miles in any direction from the site. Describe the 
sizes of wetlands and any vegetation irrigated wjgroundwater, nursery, 
nesting or feeding grounds that are regionally important, etc.) 

33. Distance from site to nearest down gradient groundwater well for human 
or agricultural use (using flow time) 
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ECOLOGY 

34. Describe critical environments wjin 1 mile and 1.5 miles of the site. 
ncriticaln includes 1) lands or waters specifically recognized or managed by 
federal, state, or local government agencies or private organizations as 
rare, unique, unusually sensitive, or important natural resources, 2) 
habitat-used by any federally designated endangered species on a permanent 
or seasonal basis. 

35. Distance to nearest habitat for an endangered species. 

36. Distance to nearest national/state parks, forests, wildlife reserve and 
residential areas. 

37. Distance to nearest 1) coastal or 2) fresh water wetland of 5 acres or 

larger in size. 

DEMOGRAPHICS 

38. The number of daytime employees and residents wjin a 1/4 mile radius of 
the site, 1/2 mile radius of the. site, and 1 mile radius of the site each by 
45 degree sectors. 

39. Determine or estimate the population wjin a radius of 1000 feet of the 
site and wjin a radius of 1250 feet of the site. Include residential and day 
time population. 

40. Distance to nearest industrial/commercial site. 

41. Describe land use and zoning wfin a 1 mile radius of the site 
completely remote, residential, commercial/industrial, or agricultural. 
Mixes of land use/zoning should be described. 

42. Tabulate all contaminants and the average and highest concentrations 
measured in surface soil, surface water. groundwater, ambient air, and 
fugitive dust. 
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AIR QUALITY MODELING - 43. Width of area source perpendicular to wind (or effective diameter) - 44. Waste loading in grams of organic waste per cubic centimeter of soil 

- 45. Soil density 

46. Contaminant information. 

- 47. Molecular weight - 48. Henry's Law constant - 49. Diffusion coefficient in air, cm2 js at reference temp 

- 50. Density 

- 51. Vapor pressure in atmospheres 

- 52. Mass fraction 

-- SITE INFORMATION 

- Landfills 

- 53. Surface area - 54. Thickness of cap - 55. Waste bed thickness -- 56. Porosity of cap 

- Surface Impoundment - 57. Surface area -- 58. Depth of waste 

- 59. Diffusivity of constituent in water 

- 60. Diffusivity of constituent in air 

-
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Paragraph 12 Baseline Risk Assessment Instructions. 

a. Baseline Risk Assessment. As part of the Remedial Investigation 

the A-E shall perform a Baseline Risk Assessment. The details and results 

of the Baseline Risk Assessment shall be included in the RI Report in a 

section entitled "Baseline Risk Assessment.• This section shall contain 

one subsection for each site to be addressed by the RI report. Each 

subsection shall be further subdivided into •Human Health Evaluation" and 

"Environmental Evaluation" sections. In the event that two or .are of 

the sites are defined as hydraulically linked, and if modeling indicates 

receptor points are or will in the future be affected by migration from 

multiple sites, one discussion shall address and describe the combined 

effect(s) both in terms of the Human Health Evaluation and the Environmental 

Evaluation. 

(1) Guidance. The A-E shall follow procedural and reporting 

recommendations given in the following guidance documents: "Risk 

Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual, 

(Part A), EPA/540/1-89/002" and "Volume II, Environmental Evaluation 

Manual, EPA/540/1-89-001." The EPA document, "Ecological Assessments of 

Hazardous Waste Sites: A Field and Laboratory Reference Document, 

EPA/600/3-89/013" may also be consulted. 

(2) Human Health Evaluation. The intent of the Human Health 

Evaluation shall be to assess the reasonable and foreseeable current and 

potential future exposures to as well as associated risks from si :-e 

contaminants in the event no action is taken to remove contaminar, ~ -~ 

and/or prevent their migration. The Human Health Evaluation shall includL 

the following components: 

(a) Data Collection and Evaluation (Identification of 

Chemicals of Potential Concern). 

(b) Exposure Assessment. During the exposure assessment 

process the A-E shall utilize available monitoring data and appropriate 

environmental fate and transport models. In general, modeling will be used 

to estimate exposure point concentrations where actual monitoring results 

don't exist for current exposure points and to predict future con­

centrations at potential exposure points. A one-dimensional, simple 

analytical model that addresses both unsaturated zone and saturated zone 

transport shall be used. The A-E's cost proposal for this SOS shall include 

a short description of the model suggested for use. 

(c) Toxicity Assessment. 

(d) Risk Characterization. 
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(3) Environmental Evaluation. The intent of the Environmental 

Evaluation shall be to discuss the current and potential environmental 

impacts of site con~aminants. The Environmental Evaluation shall include 

the following ~omponents: 

(a) Description of Objective. 

{b) Description of Data. 

(c) Description of Site and Study Area. 

{d) Description of Contaminants of Concern. 

{e) Exposure Characterization. 

{f) Risk or Threat Characterization. 

(g) Description of Remediation Criteria. 

(h) Description of Conclusions and Limitations. 
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Paragraph 13 Submittals Distribution. 

US Army Engineer District, Omaha 
Attn: Marvin Taylor, CEMRO-ED-EC 
215 North 17 th Street 
Omaha, ~ebraska 
68102-4978 

Commander, 27 TFW/CC 
Attn: Jim Richards, 27 CSG/DEV 
Environmental Planning 
Cannon AFB, New Mexico 
88103-5128 

Commander, AFRCE-Central Region 
Attn: Ron Jans 
Environmental Planning Division 
1114 Commerce Street 
Dallas, Texas 
75242 

Command, HQ TAC/DEVR 
Attn: Cedric Adams 
Building 681 
Langley AFB, Virginia 
23665-5542 

·June 26, 1991 

12 bound copies of all reports 
1 unbound file copy 

15 bound copies 
1 set IBM compatible 3.5" disk 

Word Perfect 5.0 Files 

4 bound copies 

3 bound copies 

Analytical Data goes to Cannon AFB and MRD Lab 

Attn: "Names" may change during the work order. 
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AGE Ditch 35 Total Samples 
IRP SD-15; SWMU # 34 

SURFACE SAMPLES, total 
TCL VOCs 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 

Surface Sampling Locations 
0 

SUBSURFACE YORK Number * Depth- Tot Ftge 
Borings 
Subsurface Sampling Points 

Subsurface Samples, total 
TCL VOCs 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 

TPH 
Lead 

Chromiwn 
Appendix 9 

2 10 20 
-> 6 
24 

6 
6 

6 

6 

QUALITY CONTROL Totals 11 
Trip Blanks 1/cooler 

TCL VOCs 2 
BTEX 

Rinsate Blanks 
TCL VOCs 1 

SV organics 1 
PCBs/Pesticides 

Metals 1 
BTEX 

Ambient Blanks 
TCL VOCs 1 

BTEX 
Field Duplicates 

TCL VOCs 1 
SV organics 1 

PCBs/Pesticides 
Metals 1 

BTEX 
TPH 1 

Lead 
Chromium 

Decontamination Water 
TCL VOCs 1 

BTEX 
MATRIX SPIKES / DUPS TOTALS 0 

TCL VOCs 
SV organics 

PCBs/Pesticides 
Metals 

BTEX 
TPH 

Lead 
Chromiwn 

Appendix 9 



ENGINE TEST CELL, et al 
IRP SD-11; SWMU # 86 

SURFACE SAMPLES, total 
TCL VOCs 

SV organics 
PCBsjPesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 

June 26, 1991 

81 Total Samples 
5 Surface Sampling Locations 

10 
5 

5 
Four from near borings 

One from near background 
boring 

SUBSURFACE WORK Number * Depth- Tot Ftge 
Borings 
Subsurface Sampling Points 

Subsurface Samples, total 
TCL. VOCs 

SV organics 
PCBsjPesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 
Appendix 9 

QUALITY CONTROL Totals 
Trip Blanks ljcooler 

TCL VOCs 
BTEX 

Rinsate Blanks 
TCL VOCs 

SV organics 
PCBsjPesticides 

Metals 
BTEX 

Ambient Blanks 
TCL VOCs 

BTEX 

5 10 50 
-> 15 
45 
15 

15 
15 

20 

3 

1 

1 
1 

1 

Four borings & 

One Background boring 

Field Duplicates - 2 dups from surface & 2 dups from subsurface 
TCL VOCs 4 

SV organics 
PCBsjPesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 
Decontamination Water 

TCL VOCs 
BTEX 

MATRIX SPIKES / DUPS TOTALS 
TCL VOCs 

SV organics 
PCBsjPesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 
Appendix 9 

46 

4 
4 

1 

6 
2 

2 
2 
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33 Total Samples NE STORMWATER DRAINAGE AREA 
IRP SD-20; SWMU # 95 

SURFACE SAMPLES, total 
Surface Sampling Locations 

TCL VOCs 
SV organics 

PCBs/Pesticides 
Metals 

BTEX 
TPH 

Lead 
Chromium 

0 

SUBSURFACE 'WORK Number * Depth- Tot Ftge 
Borings 
Subsurface Sampling Points 

Subsurface Samples, total 
TCL VOCs 

SV organics 
PCBsjPesticides 

Metals 
BTEX 

2 10 20 
-> 6 
24 

6 
6 

6 

TPH 6 
Lead 

Chromium 
Appendix 9 

QUALITY CO~~OL Totals 9 
Trip Blanks ljcooler 

TCL VOCs 2 
BTEX 

Rinsate Blanks 
TCL VOCs 1 

SV organics 
PCBsjPesticides 

Metals 
BTEX.. 

Ambient Blanks 
TCL VOCs 1 

BTEX 
Field Duplicates 

TCL VOCs 1 
SV organics 1 

PCBsjPesticides 
Metals 1 

BTEX 
TPH 1 

Lead 
Chromium 

Decontamination 'Water 
TCL VOCs 1 

BTEX 
MATRIX SPIKES / DUPS TOTALS 0 

TCL VOCs 
SV organics 

PCBsjPesticides 
Metals 

BTEX 
TPH 

Lead 
Chromium 

Appendix 9 



WASTEWATER TREATMENT LAGOONS 
IRP ; SWMU # 101 

SURFACE SAMPLES, total 
TCL VOCs 

SV organics 
PCBsjPesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 
SUBSURFACE WORK 

Subsurface Sampling Points 
Subsurface Samples, total 

TCL VOCs 
SV organics 

PCBsjPesticides 
Metals 

BTEX 
TPH 

Lead 
Chromium 

Appendix 9 
QUALITY CONTROL Totals 

Trip Blanks ljcooler 

June 26, 1991 

60 Total Samples 
8 Surface Sampling Locations 

32 
8 
8 
8 
8 

-> 
4 

4 
15 

3 

4 

ONE Appendix nine to MRD 

FOUR from· wells, 

ONE dup from down 
gradient well 

ONE blank 

TCL VOCs 
BTEX 

Rinsate Blanks for sludge 
TCL VOCs 

samples 
1 

SV organics 
PCBsjPesticides 

Metals 
BTEX 

Ambient Blanks 
TCL VOCs 

Appendix 9 
Field Duplicates for sludge 

TCL VOCs 
SV organics 

PCBsjPesticides 
Metals 

BTEX 
TPH 

Lead 
Appendix 9 

Decontamination Yater 
TCL VOCs 

BTEX 
MATRIX SPIKES / DUPS TOTALS 

TCL VOCs 
SV organics 

PCBs/Pesticides 
Metals 

BTEX 
TPH 

Lead 
Chromium 

Appendix 9 

1 
1 
1 

1 
1 

samples 
1 
1 
1 
1 

1 

1 

9 
2 
1 
2 
2 

2 

well sampling 

down gradient well 

Appendix A 

-
-

-
-
-

-
-

-
--
-
-
-

-
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-- June 26, 1991 

..... lANDFILL # 5 10 Total Samples 
IRP LF- s· SWMU # 113 Surface Sampling Locations - ' 

SURFACE SAMPLES, total 0 
TCL VOCs - SV organics - PCBs/Pesticides 

Metals .... BTEX - TPH 
Lead 

.... Chromium 
SUBSURFACE WORK - Subsurface Sampling Points -> 6 

"""' Subsurface Samples, total 6 - TCL VOCs 
sv organics 

""' PCBs/Pesticides 
Metals - BTEX 

TPH - Lead - Chromium 
Appendix 9 6 

""' QUALITY CONTROL Totals 2 

- Trip Blanks lfcooler 
TCL VOCs 

BTEX • 
<·~ 

Rinsate Blanks - TCL VOCs 
sv organics - PCBs/Pesticides ... Metals 

BTEX 

""' Ambient Blanks 
Appendix 9 1 - BTEX 

Field Duplicates 0- TCL VOCs - SV organics 
PCBs/Pesticides 

""' Metals ,. BTEX 
TPH 

.,... Lead 
Appendix 9 1 - Decontamination Water 

TCL VOCs - BTEX 

""" MATRIX SPIKES / DUPS TOTALS 2 
TCL VOCs - SV organics 

- PCBs/Pesticides 
Metals 

- BTEX 
TPH - Lead 

Chromium .... Appendix 9 2 - L,Q AnnP.ndix A 



OLD ENTOMOLOGY RINSE AREA 
IRP SD-17; SWMU # 96 

SURFACE SAMPLES, total 
TCL VOCs 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 
SUBSURFACE YORK 

Subsurface Sampling Points 
Subsurface Samples, total 

TCL VOCs 
SV organics 

PCBs/Pesticides 
Metals 

BTEX 
TPH 

Lead 
Chromium 

Appendix 9 
QUALITY CONTROL Totals 

Trip Blanks 1/cooler 

Rinsate Blanks 

TCL VOCs 
BTEX 

TCL VOCs 
SV organics 

PCBs/Pesticides 
Metals 

BTEX 
Ambient Blanks 

TCL VOCs 
BTEX 

Field Duplicates 
TCL VOCs 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 
Decontamination Yater 

TCL VOCs 
BTEX 

MATRIX SPIKES / DUPS TOTALS 
TCL VOCs 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 
Appendix 9 

June 26, 1991 -
3 Total Samples 

Surface Sampling Locations 
0 

-
--> 1 

1 -
1 

2 

-
1 -

-
-1 --

0 ---
-
-
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--
-

-
--
-

-

-

-
---

SLUDGE WEATHERING PIT 
IRP WP-14; SWMU # 76 

SURFACE SAMPLES, total 
TCL VOCs 

SV organics 
PCBsjPesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 

June 26, 1991 

46 Total Samples 
2 Surface Sampling Locations 
6 
2 
2 

2 

SUBSURFACE WORK Number * Depth- Tot Ftge 
Borings 4 10 40 
Subsurface Sampling Points 

Subsurface Samples, total 
-> 9 

TCL VOCs 
SV organics 

PCBs/Pesticides 
Metals 

BTEX 
TPH 

Lead 
Chromium 

Appendix 9 
QUALITY CONTROL Totals 

Trip Blanks ljcooler 
TCL VOCs 

BTEX 
Rinsate Blanks 

TCL VOCs 
SV organics 

PCBsfPesticides 
Metals 

BTEX 
Ambient Blanks 

TCL VOCs 
BTEX 

27 
9 
9 

9 

13 

2 

1 
1 

1 

1 

ONE boring to define 
bottom of Pit 

THREE borings 
for samples 

Field Duplicates ONE dup from surface, One from subsurface 
TCL VOCs 2 

SV organics 2 
PCBs/Pesticides 

Metals 2 
BTEX 

TPH 
Lead 

Chromium 
Decontamination Yater 

TCL VOCs 
BTEX 

MATRIX SPIKES / DUPS TOTALS 
TCL VOCs 

SV organics 
PCBsjPesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 
Appendix 9 

1 

0 



FIRE TRAINING AREA # 1 
IRP FT- 6; S~ # 78 

SURFACE SAMPLES, total 
TCL VOCs 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 

June 26, 1991 

148 Total Samples 
6 Surface Sampling Locations 

30 
6 
6 
6 
6 

6 

SUBSURFACE WORK Number * Depth- Tot Ftge 
Borings 
Subsurface Sampling Points 

Subsurface Samples, total 
TCL VOCs 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 
Appendix 9 

QUALITY CONTROL Totals 
Trip Blanks ljcooler 

TCL VOCs 
BTEX 

Rinsate Blanks 
TCL VOCs 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 

Ambient Blanks 

2 100 200 
-> 18 
90 
18 
18 
18 
18 

18 

20 

4 

1 
1 
1 
1 

1 TCL VOCs 
BTEX 

Field Duplicates ONE from 
TCL VOCs 

surface, ONE from subsurface 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 
Decontamination Water 

TCL VOCs 
BTEX 

MATRIX SPIKES/ DUPS_TOTALS 
TCL VOCs 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 
Appendix 9 

52 

2 
2 
2 
2 

2 

1 

8 

2 
2 
2 

2 

Appendix A 

--
-
-
-
-
-
-

-

-

-
-
-

-
-
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-

-
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SOLVENT DISPOSAL SITE 
IRP DP-16; SWMU # 81 

SURFACE SAMPLES, total 
TCL VOCs 

SV organics 
PCBsjPesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 

June 26, 1991 

29 Total Samples 
10 Surface Sampling Locations 
10 
10 

SUBSURFACE ~ORK Number * Depth- Tot Ftge 
Borings 10 5 50 
Subsurface Sampling Points 

Subsurface Samples, total 
TCL VOCs 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 
Appendix 9 

QUALITY CONTROL Totals 
Trip Blanks ljcooler 

TCL VOCs 
BTEX 

Rinsate Blanks 

-> 10 
10 
10 

7 

2 

TCL VOCs 1 
SV organics 

PCBsjPesticides 

Ambient Blanks 

Metals 
BTEX 

TCL VOCs 
BTEX 

1 

Grid sampling 
10 nodes 

Field Duplicates ONE from surface, ONE from subsurface 
TCL VOCs 2 

SV organics 
PCBsjPesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 
Decontamination ~ater 

TCL VOCs 
.BTEX 

MATRIX SPIKES / DUPS TOTALS 
TCL VOCs 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 
Appendix 9 

1 

2 
2 



FIRE TRAINING AREA # 2 
IRP FT- 7; SWMU # 106 

SURFACE SAMPLES, total 
TCL VOCs 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 

June 26, 1991 

127 Total Samples 
4 Surface Sampling Locations 

16 

4 
4 
4 
4 

SUBSURFACE YORK Number * Depth- Tot Ftge 
Borings 
Subsurface Sampling Points 

Subsurface Samples, total 
TCL VOCs 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 
Appendix 9 

QUALITY CONTROL Totals 
Trip Blanks 1/cooler 

TCL VOCs 
BTEX 

Rinsate Blanks 
TCL VOCs 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 

Ambient Blanks 
TCL VOCs 

BTEX 

4 30 120 
-> 16 
80 
16 

16 
16 
16 
16 

21 

2 
2 

1 

1 
Field Duplicates ONE from surface, TWO from subsurface 

TCL VOCs 3 
SV organics 

PCBs/Pesticides 
Metals 

BTEX 3 
TPH 3 

Lead 3 
Chromium 3 

Decontamination Yater 
TCL VOCs 

BTEX 1 
MATRIX SPIKES / DUPS TOTALS 10 

TCL VOCs 2 
SV organics 

PCBs/Pesticides 
Metals 

BTEX ~ 
TPH 2 

Lead 2 
Chromium 2 

Appendix 9 

54 Appendix A 
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June 26, 1991 

FIRE TRAINING AREA # 3 127 Total Samples 
IRP FT- 8; SWMU # 107 

SURFACE SAMPLES, total 
4 Surface Sampling Locations 

16 
TCL VOCs 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 

4 
4 
4 
4 

SUBSURFACE WORK Number * Depth- Tot Ftge 
Borings 4 30 120 
Subsurface Sampling Points 

Subsurface Samples; total 
-> 16 
80 
16 TCL VOCs 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 16 

TPH 16 
Lead 16 

Chromium 16 
Appendix 9 

QUALITY CONTROL Totals 21 
Trip Blanks 1/cooler 

TCL VOCs 2 
BTEX 2 

Rinsate Blanks 
TCL VOCs 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 1 

Ambient Blanks 
TCL VOCs 

BTEX 1 
Field Duplicates ONE from surface, TWO from subsurface 

TCL VOCs 3 
SV organics 

PCBs/Pesticides 
Metals 

BTEX 3 
TPH 3 

Lead 3 
Chromium 3 

Decontamination Water 
TCL VOCs 

BTEX 1 
MATRIX SPIKES / DUPS TOTALS 10 

TCL VOCs 2 
SV organics 

PCBs/Pesticides 
Metals 

BTEX 2 
TPH 2 

Lead 2 
Chromium 2 

Appendix 9 



FIRE TRAINING AREA # 4 
IRP ; S\JMU # 109 

SURFACE SAMPLES, total 
TCL VOCs 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 

June 26, 1991 

160 Total Samples 
4 Surface Sampling Locations 

16 
4 

4 
4 
4 

SUBSURFACE WORK Number * Depth- Tot Ftge 
Borings 
Subsurface Sampling Points 

Subsurface Samples, total 
TCL VOCs 

SV o-rganics 
PCBs/Pesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 
Appendix 9 

QUALITY CONTROL Totals 
Trip Blanks ljcooler 

TCL VOCs 
BTEX 

Rinsate Blanks 
TCL VOCs 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 

Ambient Blanks 
TCL VOCs 

BTEX 

4 60 240 
-> 28 

112 
28 

28 
28 
28 

24 

5 

1 

1 

Field Duplicates ONE from surface, THREE from subsurface 
!CL VOCs 4 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 
Decontamination Water 

TCL VOCs 
BTEX 

MATRIX SPIKES / DUPS TOTALS 
TCL VOCs 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 
Appendix 9 

56 

4 
4 
4 

1 

8 
2 

2 
2 
2 

Appendix A 
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June 26, 1991 

SANITARY SEWER LINES 201 Total Samples 
IRP ; SWMU # 98 

SURFACE SAMPLES, total 
TCL VOCs 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 

Surface Sampling Locations 
0 

SUBSURFACE WORK Number * Depth- Tot Ftge 
Borings 
Subsurface Sampling Points 

Subsurface Samples, total 
TCL VOCs 

SV organics 
PCBs/Pesticides 

50 10 500 
-> 50 

150 
50 

Metals 50 
BTEX 

TPH 50 
Lead 

Chromium 
Appendix 9 

QUALITY CONTROL Totals 33 
Trip Blanks ljcooler 

TCL VOCs 7 
BTEX 

Rinsate Blanks 
TCL VOCs 5 

SV organics 
PCBsjPesticides 

M.etals 
BTEX 

Ambient Blanks 
TCL VOCs 5 

BTEX 
Field Duplicates 

TCL VOCs 5 
SV organics 

PCBsjPesticides 
Metals 

BTEX 
TPH 

Lead 
Chromium 

Decontamination Water 
TCL VOCs 

BTEX 
M.ATRIX SPIKES / DUPS TOTALS 

TCL VOCs 
SV organics 

PCBs/Pesticides 
Metals 

BTEX 
TPH 

Lead 
Chromium 

Appendix 9 

5 

5 

1 

18 
6 

6 

6 



June 26, 1991 .. 
... 
... 

End of Scope of Services ---.. 
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~ ---.. .. 
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June 26, 1991 

for each kind of sampling 1,062 Total Samples 
185 Subsurface Sampling Points; 43 Surface Sampling Locations 
SURFACE SAMPLES, total 136 

TCL VOCs 35 
SV organics 16 

PCBs/Pesticides 14 
Metals 21 

BTEX 8 
TPH 18 

Lead 12 
Chromium 12 

SUBSURFACE 'WORK 
Subsurface Samples, total 653 

TCL VOCs 174 
SV organics 39 

PCBs/Pesticides 19 
Metals 104 

BTEX 47 
TPH 140 

Lead 60 
Chromium 60 

Appendix 9 10 
QUALITY CONTROL Totals 200 

Trip Blanks 1/cooler 
TCL VOCs 34 

BTEX 4 
Rinsate Blanks 

TCL VOCs 13 
SV organics 4 

PCBs/Pesticides 3 
Metals 5 

BTEX 3 
Ambient Blanks 

TCL VOCs 13 
BTEX 2 

Appendix 9 2 
Field Duplicates 

TCL VOCs 28 
SV organics 7 

PCBs/Pesticides 4 
Metals 16 

BTEX 10 
TPH 19 

Lead 10 
Chromium 10 

Appendix 9 2 
Decontamination 'Water 

TCL VOCs 9 
BTEX 2 

MATRIX SPIKES / DUPS TOTALS 73 
TCL VOCs 18 

SV organics 3 
PCBs/Pesticides 4 

Metals 12 
BTEX 6 

TPH 
Lead 

Chromium 
Appendix 9 

14 
6 
6 
4 



June 26, 1991 

GRAND TOTAL FOR SAMPLES 1,062 Total Samples 

228 Sampling Locations 

SAMPLES, 

BORINGS 

total 
TCL VOCs 

SV organics 
PCBs/Pesticides 

Metals 
BTEX 

TPH 
Lead 

Chromium 
Appendix 9 

1,062 
324 

69 
44 

158 
82 

191 
88 
88 
18 

Number 
87 

Total Footage 
1,360 

Ann<>nr1i'l( A 

---
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-
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-
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- 1-
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-- -r- CJJA j,. lue"'tki~ 2• .. e. :: .• 
Opp .... ~ At(5" 

0\JA t!...~· ;,., oojer> c!!.. 

'0 -f-S"""'~• or~q· -{i ... e .9~NJ, svbt"o .. ..J.ec:J, wed 
f350 <=?.'tfprr. 
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: 'I[ .. A'II(S J, :z:- ~c 

ii ~ :: .. _,_ ...... 
~--

.. ...... O£SC'IIPTtOII LlilootoQy 0- ~ .a: - .£ ...... ... tolloib •A . § ~ijoo o!:;. ~ ... ( 0<111 tiGie, Fluid ~~. 0<1o< ,eic 
Q. ,... • a: ... « .. -

b( tD·<r-q( 
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ra;\ "fve...._tf" r:' 'hi 
~otto"' ot b.,, ole 

-
• 

6;)..-
. 

ft\ i.xed. 17~~ ~ -r-
rwf{.w- tt,re!L 

- ~~t- I . Sl> r-J.s 
_,_ -:- o-f-r~u b&tfc-
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• -
~al1014 ot- u.sd-er-

63- f- - f- I r-e-ioJ. ~ro..f# ~ 
~~le a..J 
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-~ -r- c:t,':jef"5 

-
-

'wal rl~ ~enJ 

(.~-~ -r-
spi ~~ wke.-. 1>6"~ 
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wi"fi-. .j ro.;f-

----~ -t- -
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iS- r- -t- !ttl. 5"fl*")r»"' ¥ 
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--
-f- -~ 1:1. tr.to r~ ~,...er 
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Woodward-Clyde Consultants--- PROJECT NAME Co.Mon AFB HOLE NO. 1 OCf:J 
ELEVATI()Iol AH0 OolTUW 

SIZE AloiO TYPE OF CASING NA WAT£1'1 
EL£V. 

1FII'IST - cCOWPL - ! 24 H~S. _ . . ' 
CHECEO 8Y TYPE OF P£1'1FOIIATION NA :F~O.. TO F't. LOGG£0 8'1' 

"'s~,z~E~ • ..,~o~T~YP=-:E~O~F-P=-:AC~K.~-N-A-------+:F""'I'!Otol,.,....----... T-0---F~T. l>c:t.,1·..1 A. t(..,i»en.l:o . 
Auuc_ 

TYPE OF SEAL Ce-41.'\t / 8f!Atc,.a~ ur•vt- :FfiOiol O 
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I -r-

---

- : 
; 
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-1-

1(-f-

- -

5-+--- - -- r---
)QN:{ 1 f::-ora"'je pa(e <~rar;,<jc:>, ~r-e :jrt;li,.eJ, 

s-.. ~~"~vla.r, \IJeH J"<~r-teJ, Tittle calcarea.J~ 
_,_ 111/(a(c,.,,.._ (ar~,...fe COn\er..t{'o~t>), s-iHf(lo·t~o) 51V\ 

1TarE' clay ( 5·(0-,o). slijV.tly I\10tsT. /oo~~ 

b -~---- - -- --------
~~, oro~.jE' w/ ~-or""jP r'le ~':jF IW)ttlir:J, 
~~ _<fi"CllfteJ, t"u~a..j"tar, weH .1~a!, litf~ rc(f 

. _ (tS·~o;.D), c..,(ra.~"'' w/ S"cc~J Cc(td..~ /t>:~.fn·.._ rM. 
- car"""o'h- C"€'fr'€'"t, ~~~ htly mols t, hre c~f ;> 

(t.·S"Jo), /OOtE' 

7-'-

PR oJE cr No. --=:'8'....!rr:....M...:..c.::.:L.:..''-~.:....w..;,_____;r:.......:....~-=L:....__ __ _ 
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AI 

-I- 1---
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G. I 

-I- It----t 

·Lf 
-t-

I d. 
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-~ t---
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-!-

A2 '.~ 
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>rr ~"' ~- 1o q'(!_ 
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1000 ~ 0 ffm ~ 
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-t---li-+--1 S"tT ~ .... ! ( I~ f"@> 

/005' 
C ANlQ'l·tCtt ~ ·lfOOf> 
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S"uiDro ... ..deJ, u.oefl fOri-eJ, i't"Dce sdt( 5"-(0,c), 
+- t"ofc_o.ret>vs (15"-~S%), jrafe cb.y {t·J.,o), ~l,jkt-ly 
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Woodward-Clyde Consultants " PROJECT NAME _&=.:..:.""';..;.:O,.."..:....-..... A........_F..:o8 ______ H()LE NO. /0 Cf ~ 
GRAPHIC LOG } S.t.WP\.£5 

( %- ~c 

~ "'-!-~~ "'-"" 
.. i! 1 II[W.RI(S 

O£SCRIPT10~ Llfhole>Qy -o- § .1:~ .£ ...... INfollcflco -~ . 
<,,.,at:. ~ ... fai.., ( 0<111 ... .,. •• Fluid lou, 04o< ,•fc) .. ... : 8:« ... 

u. 
Ca(\c:fhe, +Q~~o· o,..~~ f•le cro.--Jt 1 S'<=~,J~ (!o·~. srr -f!to ... u. ft:, ~~·<!.. 

· dclet (S·to"'o). p~-:J.,..;,.-.'t(f colci._ .... ro~bo-h• 11 /040 
_ f- ( 7 • Jro"lo) , o cccus\ • .,..,f ~.. sAM{ $1rt'"jer-', -t- t--- C At•JICCJ· I 0"1;;1· "'OU~ 

u'y s1iH, s-IJ"-'Hy "'6iSt" 
~-5" 

17-1-
. -~7 r.S 

. 33 
-- -t- r---

(ALICIIE 3Cf 

It" - f- SPT ~"" (1) fu .)o'~ 

19 (050 

- 1- - t- C:I\NIOCf· l<ff.2· 401 'ir 

C.<g 
~I 

l'f - f- -t- it---

:2-t1 
- f- - t- t---

3LJ 
OVA (!.;tO' ; .... O~e.T ~ 

1115 " 'l.l PC'"'·. j .... 
')O 

~,~.._t{.;~ z "e • Opp"" 

S'o.--..1. ~le o~ e jq,.. • o~,..:;r . fl.._t .!.f rq_;,o::l, ~io.< .... lcs' >~I S'S" sri 
s-~~>~"j'v(a,. .,., Su~row.J..tJ I well S"•rk I ltttt~ ;;z'{ · tro- dO • tu n · e. 

~ ~i(t(tr·~,.,), irace c(b (S'?~>), ,-..... e cco.lccu-eo.~) 1115" 
- ~ co.(ct'"""- c·~bo.-a.~~ e.""e"'t w{ occa.ss-(o...,.( -1- 0\JA ~e""' -;)ts' f 

coli~e, slfjkt·y Moist. n-.eoli..,,.... J.el\sf' 1t> 17 '-'> = 5"6 fP"" to.k 
Je~~sli! A~ 

-ra.. \JO( 5fl G.-
;n -I- - $1--- 'Ttvs i "*ero.so! r-

CAN/OY· fOCfJ-00~0 
~5 

-f- -- 1---

L('). 

;l).- f-

- 1- . 5"M - -

,3- f- -r-

-t- -r 
.• 

;l'f- 1- -f- ' 

-I- -t-

0\Jfl 4l ;2$' ;.., a.~en-e 

a5-f- -t-
1130 ~ s . ., fP"" ~ it-
Pr¢;..thit\'\ :Zt>ne :: 0 ppm 
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:z-
C'IAPHIC LOG } SAWPL[S 

II[W.t.Oit($ .-J,\ ~c .... .. i! ~ 
:: ._,_ ..... 0£$CIIIPT101C Ll1holoQY ~- '&-...... IMtollotloo •A . § ~~o.i: 

0~ ;r ... rai.., ( 0<111 'Rate, Fluid lo .. , Odor ,el ... ~ : t« 
"' ... 

.. -
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~(:, 
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- f- - f- -. 
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,, -
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[")Co :: Opp ..... ·, c"' 
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br~~ :Zo--e : 0 Pf'"" 

Sa-l, o.-o. ... ~~ w/ pa.l~ o~ ~"-o""'~t Stcti .. len- Steel >> srt 
,..o1t(j"j 0~ Ccclie'-~ (to<?o) I n(' ~I'Q{,.eo/, . ).O .p,__ JO' fo :1;;.' e. 
'"~<J(_. ~ ,-o~br•.-~J we.(( .n>rteJ Siliy' f;lOC 

- f- (ts·;}o c), ·fn:ue clcy (s-,.,), '[iff{e C'CJ.(caoeo~S' ..;; -- ,____ 
occ.us~o ... .,.( co.(c; .. _ c...,.b,,...,..4-f' c.~ent A5 50 

CAIVlC>'\· (C>"!~ • 003C 

~~k-f(, ,.,oi'l. t, ol~ ~ \Jtlr( J.e~~, rc:ve ·~lock OIJA "" ro.n-pe: Off"' 
'31 _,_ s-recs 1 ~yo.;,..~ .• - - I;> ...,__ 

-
---

5<t 
-f- . - ~ -
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'3~ -f-

S"M -
-- --

.• -
73-- - - £ -

'· -- -- ~ -
3'f -r- -,__ 
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~c; .. 
i~ ~ - t::!~ lltEI .... fhtS 't:, OESCIIIPTIOtl l,.llholoQy 

.,.._.., "ii 
IMtolkrtbo . ~ ( 0<111 'ttate, Fluid 1o .. , 04o< ,elc:) "'"' ill._ 

~ ... ! lj ... o,!!_ ... ... Ko: .. a: 

----

~'I -: 1- -~ 
>~ 1 la(e OI"Q,~e ~·ot"Q~:~e, S .. ~ Q"ju{llr-

' 
to S<J ro""'d.ed, VJell To ..... e;,J., littl~ Fl lt-

-r- (io-IS,o) 1 -!race ciP-1, (s-?o), calccueo .. s ~ c.J.ct..f>\ 
-I-

(tar"-.te (e,..ent (;o·10"1•), ""tl-o.ce !-lock. . ()\/It <! 1~· ;... Ac.IJ err ~ 
~~(jro.l~s. J .. y "P> sUik1~t>el$"i, ~iu"' ()30 ::- off""'; j.._ 

ei\.Je , OC.c ~s~•-.( v~ ~ ~ -t...... ..... t.tl~ br~czH..z~ 7o--e~ 0 ppm. 
~5- r- srr to.... 1s • to 37 - II @. 1~3c> 

--
-- C.otltoc.+t>J i-mcl o 1-.'"" -r-

c:t~S"is rl Gt:....... 
CIO d-5'" Js-' n' 

;, -~ -I- 1-l 1----:-
CA\Jt oq. (oil ;l· 'i o15" 

- ~() - -I- -I-- (b 

- 37- r 

-- -r- -1--

-- ~~- r Sm -1-
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-- - - -r 

--
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/31~ = 01'{"'' "' 
LlO - ~ b•e-.~"~ o .. e"' Opp,., 
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37 ~ ...... ~o· "to 1H . .s' ~ - -1- /"itS" -r- . ----

A6 ~-~ 6o CANtOCf· {O<i'~·004C 
611 A e... , ... _pi~ -fta ..... 

~l - r- _..._ 
f-- l{ I -1o 'liS = Si fe"" 

Cfl 
~ rn \lOCs srt t.. .... 
1'1..•"' t ... :lervct(. 0\lt ..... 
,e!JI. cf >...--f.e ~· o PP"' 

-I-
.• -

"~-- ~ -- ' 

- ''"'" 
-~ -I--- 43- 1- -r 
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GIIIAP111C LOG - ~ SAMPLES 

: III[M.t.fii(S l z- •c eo ~ ~ .. _,_ ...... 
"'-• 

.. 
~~ ..... 0£SCIIIIPTlOfC Ll1ho10Qy -,;- § .a::~ o.£ ...... .... tolkotlor •A . tai.., ( 0<111 lllale, Flu;d lou, 0c1o< ,elc ot:. .r ... .. ... : ~tz. 
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S'ub<U\j" a.r if> s .. b,.~ 1 wo l( :>o,.k!J, ~- "'ff""''-~ely 
-1- llfH~ sil+(s-tSO!o), 1Tace c"t (5To), little. r-.fro.~ -1-

S' west oP " ... ;"'j 

(t0-JS""ib)J r"'~ bl,.sd: ~rCS/!jt'Q.I"..S, ~dio,._ IOq). e 1'3'15 
CAN tO't· (OCf~·OOOO 

d'We 1 "(_ ~. sltJ"-t ~Ni)t uUedJ. ~el.l Pufli 
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C.ANIO'! -[o<t;).·l.U.'(. 

.. 
-
--- - r 

OVA ~ 4S' (.,. a'j~ 
Hils- =- o ~- i,. 
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~ecr..tN,.~ ': Oppt"' 

sn-~ .... tts1o 47 e 

11!111 -
. /7 1'115 

-f- - t- CANrocr. to'O·lfol.f5 -
fG.II d-'8' Ac:I.Jecl ;. ~o{(o,~ of 

5"M !(.1 
J;T1\lkJ ...... {er '/e> 

4(,- f- - f- iA$iJt! of-~~ 

~ 
~c; t; 'ft,..{-e f'; t!i"5 -

• -1- -1- r--- -~0 

47- f- -
-f-. -f- -

4~-f- -t-

--- -- --"l'f- - --

-- - . - r 

6\/A e so' i:t- av!j~ e 
- ------~- -- 1515= ~.5; b~ 

SO- ~ zo..e • 0 PP"' 
S"a:J, oro."!:Je., t\l't' ~r.ai .. eJ, s- ... b to.....c:lqJ, "h> s 1 s~ >5 >rt 

~ui.CI.I\,5~r, 11..10.(( s-•r'fe~, i'f'"a> s;(t ( :S.,.), l7 ~i"\ 5l') I "fb 5~ I ~ 

~ $0~ Colll.(c~~ Q5·:J.rta), /"A~ clo.y, r-~ ola.cl<: 1515 - :£ect/_j-.N, s(lj"'-'t(y 1\'\o&st 'P 'J..,'t, f').~cl; .. .._ -t- t-- .. 
.• Oil A " e.11.. ee.,.. s-o ~ 

e,.<;e 

~7 
).'!> 5,. ,...'":J.J ba.t-~ 

Sl- IG~r--
3, i-6 b g h.;~{,.,f$f' . - sz -t- tli..d;~s to... 51-S' 

~3 ~ 'S'' Took TeL 
5P '1/o<.s ~- -ti..rs ~ 

-t- -f- r-- CMJOfl·ICR~·OOS'O 

---
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-
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Woodward-Ctyde Consultants " PROJECT NAME _C:::::a.~nMQ2£1'1L...-.LJ.a..Lf...LBL------- HOLE NO. /0~;) -

-
C'IAPIHC LOG - ~ SAWPLES J :- ~c eo 1 -.... .. 

t~!"i IIEWAIII(S ...... OESC'IIPTtOI'I lltholo;y "'-""' -o- fig ...... 
IM'o>lkrtlor •A . § !ai.., ( 0<111 ·ltCIIe, Fluid lou, 04o< ,etel o.t, ~ ... ... ,~ ... ... . ttr. ... "' 

-
!)~- 1- ~~-

(o((ec:kJ. /t ... bi~f-?_..).,, OUI'!Je I -rt~ srAi,_{! ~~ $"ub Q.""ju(Clt' 
~ cub\"''v ... J.ec{ we.(( $or-He{ 'fr.cce srlt Blcu..~ wo<-e.-~e 

-1- (S'·t'>"l•) 1 ~ce clJ (r-1-ro), ltttli! n. so,...~ 
-I- €/QS" 

catca.,.e_o .. ,. (1~-~s-J. ' sl;~l,.'t{y ""ocs1 'fl:. cky. 1- CAtJ IO~·(O'l.} ·OSI 
t>\echv..._ olense 1 ,.....e t..(od: ~~e.o (!JfQit-s 

-
-

53--- . -1-
. - -f- -1--- S'f - 1- -I-- . 

- ..... -1--- 0\JA e ss· ,,. a.,ed" e 
t53S"= ~.%' Pf"" 

55- 1-

srr 'G-n .... ss · ... s7' -- 13 ~ l535 
- 1- - - ,.------ ~1;1. "J.s-- S"t- 1- - ~ Lll 

5~ 
1o 

- 1- - !-

'31 

-
·--- 57-1-

- -- ---- 58'-- -I-
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1991 WCC FIELD SAMPLING DATA SHEETS 

FOR SURFACE SOIL, SLUDGE, SURFACE WATER, 
AND GROUNDWATER SAMPLES 
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Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Date: / o-.::::xt-9 I 
Time: I s.· 55 

Type of Sample: Surface: ~ Subsurface: ___ _ 

Type of Soil Cover: __ S~a=:...~'";:;.L..d ________ _ 
_,. 

Depth Interval: _ __;0::::...___----=-• .:::::..::>;,_,_ _______ _ 

Sample Identification: CAIJ03 ... ( -o s-<t/ -eeoc 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining Alan~ 
Odor 

4[ane _______________ _ 

Containers 

It E:J z.... 

Number 

2_ 

2 

Preservatives 

no11 e 

QAjQC Samples Collected:-------------------

Conunen~=--------------------------------

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10-01-91/RPT/3 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: 5"w~u ~ 3£/ Bor-~\3 ()3i/tl 

Samplers' Signature: /;Jo.n:J tJ. 14-bh: 
Date: 1~-10·'11 

Time: /l')O 

Type of Sample: Surface: X Subsurface: ___ _ 

Type of Soil Cover: _ __,S~a=td."":'fr-.:..;(c=a=~"'"-------
Deptb Interval: ___ _,(J'-'---'-'-fo"'---D.;;;...;..;::s;_· _____ _ 

Sample Identification: (I}N D3'1· 0344- oooo 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 

SM ___________________ ___ 

Color 
Staining 

Mediul'\0\. 'ff) J.o.rk · ::JfQ.Y brelw"- ~ ro.y 

Odor 

Containers Number Preservatives 

4 oz. &.lass 

QA/QC Samples Collected: _m_s.....J/'--M_S_D _____________ _ 

Comments:. 0\IA oo l4 -pie = 0 PP"" 

Subsurface Drilling and Sampling 
22792A/!9MC114W/SOP.7 10.01-91/RPT/3 
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Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: S"wMu=~t 7l>~ 07~;). 

Samplers' Signature: --=~==:;..::·;.:...,..o:a~. ~~=~----
Date: to • '- '3 • 9/ 

Time: If ID 

Type of Sample: Surface: -~K,___ Subsurface: ___ _ 

Type of Soil Cover: __ ..::.$;~av-.d~y__:.l.:::.;oa::.:m:;.:,_ ____ _ 

A' ...L {).5' 
D~ptb Interval: ___ ___;v:__~ro~~~-----

Sample Identification: _ _:C::.:A~tJ~0...!.7~6--...::O::...l7i...:::l.~;;l;_--lO~C~QQI.L------------

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

L{ DZ 

6"'"'\9e - brown 

No 

Number Preservatives 

QAjQC Samples Collected:------------------

Conunen~=--------~----------------------

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10-01-91/RPT/3 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location ld~ntification:!W'?u ~ ~~ 07~3 
Samplers' Signature: --~./;k;l_=::::El .... d~.__,L.~=::;..,.;p~---

Date: I o • d- 3 · ~I 

Time: lb l{ () 

Type of Sample: Surface: _..~....:.X'--- Subsurlace: ___ _ 

Type of Soil Cover: )a....d.t loarh 

Depth Interval: 0' -m 0.5' 

Sample Identification: __ C=A;..;;,;N~07-L.~::..-__;;;,0...:..7 b~3:::;.,_· O=D0;;..::0~/\11~$ _,_lm~s.M;o _______ _ 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers Number Preservatives 

3 

QAjQC Samples Collected: ....... 5_,:.1..:::.~el=oi~D=u¥-p l:~..~' (i~QJ:!,l:E> _ ___.;::.C;..;.;AN:..;.;o::..;i1:..:(;.~· 0~'(7....:::.6=3~-0~7:...:6=2~_Q--~..:17~5o 

Conunen~=-----------------------------------------------

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 IG-01-91/RPT/3 
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Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: SWMU ~ ]~ 8ot-iQ3 07~1 

Samplers' Signature: /)~ (}. XJJr 
Date: to ·t3·<ff 

Time: Cf45 

Type of Sample: Surface: _ ...... X....:...._ __ Subsurface: ___ _ 

Type of Soil Cover: __ _;S'_et....;.w:l.=-~-Y-l;..::.o_.:.;Q~;.:..:,_ ____ _ 

Depth Interval: -----=0_._:.;:-ru::.....;;.o...;..;. 5~'--...,.-----
Sample Identification: __ C_A--'1J--'-0....;..7_'6'_· --'-0....;..7_~..;_/·_o;;.._o_o=o ___________ _ 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

4 O"Z. G.lo.s-5 
16 O'Z.. G.(,;~~ 

'8 o-z G.la.s~ 

lb 0~ t.{gs[. 

Number Preservatives 

') klo.,f 
{ ~ 
;2. New" 
I N011~ 

QAjQC Samples Collected: -~....:..:1?-:..;.tD:;.__-=C;;.:.ft.:...:;.N..=..07....:......;;_g ·...;:0....;_7-=-~1:.,_· _::O::....;~::;..::O~f--=@_.:.~...:...;'1 5:::;..._,_ __ 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10-01-91/RPT/3 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location ld~ntification: ;;-,w:=~(£, 1 b o 7/'L 

Samplers' Signature: -~;L...._ .... ~ ............. ~""'-~~---------
Date: /0 Y.3' 9/ 
Time: J: 3() 

Type of Sample: Surface:--~---­ Subsurface: ___ _ 

Type of Soil Cover: _...,;c~o~d-=-__,..-------
Depth Interval: ---=o:..'---!+t=..w.__D.;_"::>_' ______ _ 

Sample Identification: C' 4Y d 7 J- a?/ Z... - 0 0 0 0 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

L/. oz Class 
16 0"2.. Glass 

SM 

Number Preservatives 

No"'e 

. QA/QC Samples Collected:------------------

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10.01-91/RPT/3 

.. ---

-
-
-.. 
--
.. 
--

---
---
-
---



---
---
-
..... 

·-
--
-
·-
----
...... 

-

-

""' 

-

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: ~ U 0 7 L£:, ;t!htiJ r17Y3 
Samplers' Signature: ~ 

Date: /(/'-1 2---:97 
Time:~/~J>~;~2~b~---

Type of Sample: Surface: __ / __ _ Subsurface: ___ __ 

Type of Soil Cover: B 19-A/ ./) 
Depth Interval: 0 - . ~ 

( 

Sample Identification: CAd o7P- Q7tf"3- OB~e> 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers Number Preservatives 

I 

1 

Commen~=---------------------------

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 1~1-91/RPT/3 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: ~~- o7JY 
Samplers' Signature: ""1:!2~-"'"f2,....:....11l~~~:;~~ .... ------

Date: I u -1 s-'11 
Time: /O : "3S" 

Type of Sample: Surface: / Subsurface: ___ _ 

Type of Soil Cover: __..5~9=-ub=j:...--------
Depth Interval: Q - . S ' 

Sample Identification: CAcJ o71- t:>7 fy - o od a 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

-

Number 

I 
I 

Preservatives 

No" e... 

QAjQC Samples Collected:------------------

Conunents: ___________________________________________ __ 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 1().{)1-91/RPT/3 

.. -
-.. -.. -
-----.. ---.. -.. 
-
--
-
--
---
-
-



:Li 

-----
.... 

---
-
---------
-
.... 

--

-

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Id~ntificatio:JJiiZ ~~l::'-
Samplers' Signature: ~ 

07}~ Date: / u ""'3=rl 
Time: 1 o ~ s-..s 

Type of Sample: Surface: __ ,.-/ __ _ Subsurface: ___ _ 

Type of Soil Cover: _ ...... S:~aramL:Z;rl ________ _ 

Depth Interval: d - . S: 

Sample Identification: C 4fJ o 7 )r- 0 7 t s- a ~ Cl ct 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

-
Number 

I 
I 

Preservatives 

QAjQC Samples Collected:------------------

Corrunen~=----------------------------------------------------------

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10.01-91/RPT/3 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Id~ntification: J!fXJu!!:: VQ Q Z/'C. 
Samplers' Signature: ' 

~ .... 

Date: /CJ'-/ r<f/ 
Time: I o,· tS 

Type of Sample: Surface: / Subsurface: .......----

Type of Soil Cover: _ ..... s;:o..l;,14'4"""-"""a?'---------­
' Depth Interval: --~0"----· $"~-------

Sample Identification: ....;C::..<;.A?.t.x.t.::.....loto....!.7..:..f_-_,oot:....Lz ...... X-=-_-__ o=o"""OC>;;,;:;_ __________ _ 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

-
Number 

i 
.1 

Preservatives 

QA/QC Samples Collected:------------------

Connnents: _________________________________________ __ 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10-01-91/RPT/3 

-
.. 

-
-
----
-
---
-
-

-

-



-----
-
--
----
--------
-----
----
--

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: swm ... u #: n &r;~ 0787 

Samplers' Signature: Ad a. %bk: 
I 

Date: 1~·16· Cf I 

Time: 'lt5 

Type of Sample: Surface: X Subsurface: ___ _ 

Type of Soil Cover: __ S_o._"cl~y~'--...;..l_oQ...;_"'-'--------

Depth Interval: D' +o 0. 5' 

Sample Identification: CAN 01 ~. 0( 87. ceo c lVI$ I !'lSI:> 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

M 

}Jone 

Number Preservatives 

Hct 

QAjQC Samples Collected: ... A'=""""-~--i~;;...;:t~_,_8.;...;la.~ ... k.;.___;;;;C-=:-A~N-0....;_1~~·-0_7.;...;87;.__·....;;0...;;.~--5=7-~~q~;)~O=---
Decoh UJa.ier CAN07t· CJ7K7· 0~1 e Cf:l5 

Comments: 0\JA o" Sg ""pie ... 0 fPrn 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10..01-91/RPT/3 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: 5"wmo ;t: 78 8ori'!9 (J7~ 8' 
Samplers' Signature: Ad a . ~ 

Date: I~ ·?·Cff 

Time: 1350 

Type of Sample: Surface: _-#,X..:.-__ Subsurface: ___ _ 

Type of Soil Cover: _---:S"a=.J~y--!.,;lo::.::a:.:..:rn.:__ _____ _ 

Depth Interval: ___ ....;o=-·~n,~o:.:..;. s=-·-------
Sample Identification: CAN078"· C78'i:·COOO 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

l{ O"Z. {;(g<;S 

<? oz Glass 

Number Preservatives 

OA/ QC Samples Collected: _;..;.!Vt:.:::.f!L.O _...;;.D=u p"""l..:-.~1 rn.=~-:t e..____.;::C=AN~07~2r....:· 0~7:;..::\"!....li~:....· ...::C:..::'S:.:.07-'--€.~/.::;.3.=.5.=.c_ 

Comments: CVA 0e Sa. ... fle : 0 fP"' 

Subsurface Drilling and Sampling 
22792A/89¥C114W/SOP.7 10.01·91/lU'T/3 

-
---

-
-
-

-
-
-
-
-
-



,ill 

--------------... 
-------
·--... 
---
·--
..... -
.... 
... 
·----

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: 5wmu lt ~~"j O?gCf 

Samplers' Signature: _____,/):..;;.._,;,.~_;:;;.:..-_;.{/..:..:·:.....~c.;;;..;::~=-----
Date: l:>.·lb·Cfl 

Time: Cf30 

Type of Sample: Surface: _-~.X_:_ __ Subsurface: ___ _ 

Type of Soil Cover: __ 5a...;.:.;.,J.z.:.r.Y ....;.;.lo-'a="'"-------
Depth Interval: ____ o::.'_..:.::fo:::,__,::0~-=5_' _____ _ 

Sample Identification: _ _;C;;.:.A:....:..N_;O;_~:..;;<o;_·-=0_;1...::::8"....:Cf_· ....;:C:...loO::..::OO=-------------

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

<l oz {.;lass 

Number Preservatives 

No" e. 

QA/QC Samples Collected:-----------------­

Comments: QVA o,... sa .... ple. ~ D PP"" 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 1~1-91/RPT/3 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: ?wM.U #" 78 Bor;Qj 7~10 

Samplers' Signature: }1:j 0 · ~ 
Date: l~·U•'U 

Time: Cf'fo 

Type of Sample: Surface: _....;.X...:....... __ Subsurface: ___ _ 

Type of Soil Cover: ---=S~a:.!:lnd~y~l~oa~M:l..-------
Depth Interval: 0' fo C. 5' . 
Sample Identification: CAN01'?·"]f?t6 · CIXJQ 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

if o-z Glass 

SM 

Number Preservatives 

QAjQC Samples Collected: ___;,R~I e;;.:.::ld;,;,._:D:;...:..,:.rf....:..;( ;.:::..:ca~-J.~f' _ _.;::CA:.:..:N.::..:0:;...:7...,ll!r~· _.::.1...:.i::.=l D:....--=0~'8~6 4~@----=9~5;.:::::0~ 

Comments: 0\JA ol\ sg .... p(e =-

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10..01-91/RPT/3 

.. 

.. 

.. 
.. 
---
.. 
.. --
-.. 

-
-
--
-
-
-
-



'Ill 

--------
-----
'-------------------... 
-,. 

--

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: Sw M lJ ~ 7 ~ &ri ~ 7'i?ll 

Samplers' Signature: ~ t1. 1!.JA); 
Date: l;).·l6 ·t:tl 

Time: ioo5 

Type of Sample: Surface: -X Subsurface: ___ _ 

Type of Soil Cover: ·· _ __;;5...:;c::l=rd~y~l=oa=tn""'--------
Depth Interval: o' tD o.s' 
Sample Identification: CAN 01t· 7g"lf· 0000 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

No 

Number Preservatives 

QAjQC Samples Collected:-------------------

Conunen~:~6~V0A~o~n~~aa&~fl~e~~-~O~pp~~~-----------------------

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10.01-91/RPT/3 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: w # Tit~ 1~t:J. 
Samplers' Signatu~e: _ CL~ 

Date: J).~tb· cu 
Time: /015 

Type of Sample: Surface: X Subsurface: ___ _ 

Type of Soil Cover: 5ar-cly loo.l'w\ 

Depth Interval: (J' +o 0.5' 

Sample Identification: CA'ND?f· 7~/it.·DOOO 

Soil type. (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers Number Preservatives 

QA/QC Samples Collected:------------------

Comments: OvA tJ.._ Stth..ple. =- () epn. 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 1~1-91/RPT/3 

• 

-
• .. .. 
-
-
--

-
• -
-
-



---------.. 
-------.. 
------------
--
-
--

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: 5Lvmu *-81 ~ri~ g/01 

Samplers' Signature: A..;t tJ. ~ 
Date: /0- ll· t:ri 

Time: {'8lf3 

Type of Sample: Surface: --+-X..!....--- Subsurface: ___ _ 

Type of Soil Cover: _.-..:;;;~.:.::"'.:.::::cl::r-y.......:....::l oq=mL--------
Depth Interval: ___ ...:::;0_' _.fo..:::.._=D..,.G~'------

Sample Identification: CA~OE"I· &'tOt- 0000 

Soil type (i.e; sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

4 07.. * I£ O'Z 

Number 

I 

Preservatives 

None 

QAjQC Samples Collected: _M....;..f?...;;..D ___ CA...;.N;_0_8.;..;1_-.....:.~....;..tO.;_I_-....:O:.....;~;...;.o....:..(_~~~q_LI....:O;__ __ 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10.01-91/RPT/3 



'* 

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: S"w~o.:a: '8::!:= '?to;;. 

Samplers' Signature: ....~.J=...;;..;-J~ ...... tJ:=;:....a_ . ....~.~~~""------
Date: /O-lf·cu 

Time: l~SI 

Type of Sample: Surface: X · Subsurface: ___ _ 

Type of Soil Cover: __ S....;.a;,;,;"":=..::~'f-v ....;l:..:.o.:.::A.:..:.f"t1!...-------

Depth Interval: o' "f"D 0. 5' 

Sample Identification: CAN 0 'ifl· g lO ~ - 0 000 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

'f oz Glass 
~Q rn{ G{gs~ 

L6 o:z. Gla.~s 

sm 

Number 

I 
;2 

I 

Preservatives 

Na"e 
Her 
None 

QAjQC Samples Collected: _,;_t>~=~Lv=al-e:..=..t-_--=.C.;....;.,A.;._N 0..;;.,;.,.;~{~· ....:;;~...:...;to....:;;~_--=():....;q....:;;~..;_l --~----:.(~~=5=3~ 

Comments: CoHec.ted grnda.'f)o0 a.nafy.s,·s SaK..ple --&-o""" 
Ob /0-/d.·Cf( C~N08f - '8£0J. 400').. 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10-01-91/RPT/3 

-
---
-
-

-
-
-
-
-
-
-

-



ILl 

--------------------
--
'""' -----
----
--

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: S"WM o -11: 'ft . a,,.; cj 8"103 

Samplers' Signature: ~ t1 ~ 
Date: {0-{1· 9/ 

Time: I ~5S 

Type of Sample: Surface: _..:..:)("---- Subsurface: ___ _ 

Type of Soil Cover: '5 q,.,.Jf loam 

Depth Interval: 0' to 0. 5' 

Sample Identification: CAN O 8'l· 8tO 3 - ll 0 00 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

'f oz ubs5 

Number Preservatives 

QAjQC Samples Collected:------------------

Subswface Drilling and Sampling 
22792A/89MC114W/SOP.7 10.01-91/RPT/3 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: S"t.u~ U 1t: Cj?~'Qj 8/DLf 

Samplers' Signature: ---L.}h;J=~.....!:c1::.:.....:...· ~~~~::::.,..._ __ _ 

Date: /0 -t 1-q I 

Time: I <6' 5 ~ 

Type of Sample: Surface: X Subsurface: ___ _ 

Type of Soil Cover: ')a..Jy /o ~ n-. 

Depth Interval: ()' 1v 0. 5' 

Sample Identification: CANOft- 810"1· 0000 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

4 oz Glass * 16 QL. G lt:t.ss 

Number 

I 

Preservatives 

QAjQC S~ples Collected:------------------

Conunen~:~ __ ~{c~o~ll~~~~~e~~~~~--.....!:~~~~~~-~~~~~~~~ro~~~s=-

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10-01-91/RPT/3 

-
.. 

-
.. 
-
-
--
-
---.. -

--

-



--------
-
---------
------

-
--... 

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: >w~o #"6(~ ~IDS 

Samplers' Signature: ____.h=a.vJ::..=:l.......l{):::::....:...· -~'-=-=-!ll"=='---
Date: /0·(1·'1{ 

Time: (?0~ 

Type of Sample: Surface: X Subsurface: ___ _ 

Type of Soil Cover: <;arJ.; loa.m 
Depth Interval: 0' to 0. 5' 

Sample Identification: CANC8f- 8lOS -oooo 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers Number Preservatives 

QAjQC Samples Collected: _.;...R;..;;.e{=J:....-...;.D...;:;."'r-::fL=; ett=k.!,.:;._ __ __;:C=A.:.:...N..-0...;;8'_t---'8'~1...;;;.o...;;;.s_-=6....:...<f=6:l'--~----'93o 

Conunen~=--------------------------------------------------------------------------------

· Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10.01-91/RPT/3 



'* 

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: S"w~o •~r .· Bo,;~ '8106 

Samplers' Signature: 2).Q<j tJ. ~ 
Date: fo·t(·Cff 

Time: /?07 

Type of Sample: Surface: X Subsurface: ___ _ 

Type of Soil Cover: Sa..dy loam 

Depth Interval: 0' 1t> 0. 5' 

Sample Identification: CANO'&I· ~ID6- 0000 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

4 0~ (;.lass 

l~ o-z. Cla.ss 
~0 tn{ Ci,{gss 

Number 

I 
I 
~ 

Preservatives 

None 
No0 e. 
1-1(( 

QAjQC Samples Collected: _,P.'"""'""=~i=en:.u.t___.,B:::..JOla,....n....,k.___..::..C A:...:..:..:::AJ~O;..::::~ ....... l-_S~t o ..... 6.._-_o=-'f..:.;:5=-l:......-__ 

Comments~ Co !lecW sracl~ -1\on a~lys-i.s­
CANO '8'( • ~LOb- l.{OOO 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 1()..()1-91/RPT/3 

---
---
-
-
---
.... 

--.. 
-
.. 

-
-
-
-



-----
-
--
---------------.. 
--
-
------

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: S'"WtYIO .;t: ~ ~{01 

Samplers' Signature: ---'-'/J"-J--=......;{1~· ..... ~..;.....=~~---
Date: to-{1-"1/ 

Time: I Cf f() 

Type of Sample: Surface: X Subsurface: ___ _ 

Type of Soil Cover: _....;.<>c....;.G!I\:.:.=J.,_y ...:l:..:..o.:;.a"";.:.:.... ______ _ 

Depth Interval: 0' to o.s' 

Sample Identification: CAN08'1· 5?lO?- ODoo 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

L{ oz Glass 

*' /6 07. 

Number Preservatives 

Her 

QA/ QC Samples Collected: _..:...R.,;..;i .. ..;,...;7«.;,;.:f-=-e __.,;..;B(.,;..;q"...:..;lc:;,___ __ C,;.,;.AN_O_'if_f· ~?'t=o..:.?_-_O....;;.<l...:..7.;_( _<!.~_.1..:.1=;)-=-!>-

Comments: "* {o((EcieJ 'fnula"ho... g 0alysls ,-atnple -k, i m Li ~ /}30 

o" IO·(J·<rt CAt'Jc115'1- g'f07· 'IOOd.. 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10-01-91/RPT/3 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: S""WM04" ~I Bo~'~''!j ~fO<g 

Samplers' Signature: ~ cj. ~ 
Date: /O -fl-ct( 

Time: 1Cft5 

Type of Sample: Surface: X Subsurface: ___ _ 

Type of Soil Cover: 5~oly foam 

Depth Interval: 0' to 0. s' 
Sample Identification: CAN D '8'( • ~I 0 g · () () 00 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

4 oz Gla~s 

sm 

Number 

I 

Preservatives 

QAjQC Samples Collected:------------------

Comments: ovA Oo sa. .... ,le ':" () p.prn 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 1~1-91/RPT/3 

-
-
-------
-
-
-
-

-
.. -
.. 
-

-



--
----
-
·--
-------
------------------

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: ~o ...-ltl~ 8to~ 

Samplers' Signature: /l;~ t1. . 
Date: 10-I(·Cf/ 

Time: l'l;JO 

Type of Sample: Surface: -+X..__ __ Subsurface: ___ _ 

Type of Soil Cover: __ ..;;_s;.;;:.G\:..:.""J==-'1,__..;;_/o;...;;G\;;,;.,""':..:...-------
Depth Interval: ___ _;;;o_' ....:.'k>:;....._ __ o..;_. s;;;_· _____ _ 

Sample Identification: __ C_A_tJ_0_8'_(_-_8_t_o_cr_-_O_D_D_o ____________ _ 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers Number Preservatives 

I 

QAjQC Samples Collected:-------------------

Comments: OVA o" so.. .... ple = 0 ppm 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10-01-91/RPT/3 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: S"wMO 21:" '81 Bori"j 6110 

Samplers' Signature: /).~ {}. ~ 
Date: I0-{1-t::t/ 

Time: ('13 o 

Type of Sample: Surface: ---'X''-'--- Subsurface: ___ _ 

Type of Soil Cover: 5a.rvly loa. m 

Depth Interval: {)' +o 0. 5' 

Sample Identification: --=C=-A..:...:N~O..;;;..;:;,.;~l:.....-.....:~::....:.l.:...;I();...-.....:O=:..O::::..O;:;..O:;,.__n,_5...:../_M_~I> ________ _ 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers Number Preservatives 

QAjQC Samples Collected: __;_/Vl.:..:..5..&,.;/1Vt....:..;..::>D;..._ _____________ _ 

Comments: OVA o..,. sg rnp le : 0 fP .. 

Subswface Drilling and Sampling 
22792A/89MC114W/SOP.7 10-01-91/RPT/3 

----
-

--
-------
-

-.. 
... .. 

-



------------------
-------
--------.. 
--

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: 5wM U R= '8/ l?ori\j 8114 
Samplers' Signature: 11-J t1. ~ 

Date: I~ - I f.- Cf I 

Time: /03() 

Type of Sample: Surface: X Subsurface: ___ _ 

Type of Soil Cover: ----"<;_a_N:}....;.Yt--..:..;;1 o;...;;;a~m-'--------
Depth Interval: 0' b O.s· 

Sample Identification: CAN031· ~~~~- 0000 M5jff1sD 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

l{ oz.. Ctlass 

22792A/89MC114W/SOP.7 10-01-91/RPT/3 

5m 

Number 

Subsurface Drilling and Sampling 

Preservatives 

@ /035' 
@ lDC(O 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification~O ~­
Samplers' Signature: ~ ~ 

Date: 10-IO -9/ 
Time: 

Type of Sample: Surface: V Subsurface: ___ _ 

Type of Soil Cover: _ _;s;=o...:L.£1td~------:----
Depth Interval: s u y/)a.s.:<- 0 -. :5' " 
Sample Identification: C!l h ~-atu 1- <J bOO 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

fen ... 

QAjQC Samples Collected: 

Comments: 

Number 

~I 
"0./ 

Preservatives 

c: AN a R.- o PU - 02.(... ~ 

------------------------------------------------------

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10-01-91/RPT/3 

" "I --

-
-.. 
.. _ 

---
-
-----
-
---
-
-



-
-
--

--
--
---
---
·-
"'"" 

-----
----

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

;:::n.. fhc... 1-e.sTC .... 1/ 
Location Identification~ ~(p ~ Date: /0-/cJ- Cf I 

Samplers' Signature: ~ g;;La. ~~ Time: ;t ; 0 ° 

Type of Sample: Surface: ~ Subsurface: ___ _ 

Type of Soil Cover: _.::..&.c:;z::...:..a"""'"'---------
Depth Interval: --~0'-t----___,-=---S~------

Sample Identification: _C~A~;v~-...:o::::!..ILf...::U,:...--'O""-!LtB...!o!~~~=-:..---'a~o~o~e=----------

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers Number Preservatives-------

( hGq -1 

I 

QA/QC Samples Collected: ______ .:......._ __________ _ 

Corrunen~=-------------------------------------------------------

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10-01-91/RPT/3 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Id~ntification: +Wtt=-~~ Bar,.0 ot&3 

Samplers' S1gnature: -nz.;/-~_,_,.,.A""'""'~""'j~~4~~· ... ~---------
~ . 

Date: I C>-/Q -9/ 
Time: J'i.3a 

Type of Sample: Surface: / Subsurface: ___ _ 

Type of Soil Cover: _..::5'-'a""""-'Vl=J __ 
7
-::r--------

Depth Interval: 0 - . S 

Sample Identification: CANoJ>h -c P{g:f- ooo o 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

.a .. o-z-

QA/QC Samples Collected: __ 

Corrunen~=-------+-

--
Number 

I 

I 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 1~1-91/RPT/3 

Preservatives 

honL 

/ 

IIIII .. 
lllliJ 

(}," ·' ~-
.. 
• -
IIIII ---
IIIII 

111111 

111111 ----IIIII 
11!11 -
IIIII 

... 
11!11 

11111111 

• -.. 
111111 

11111111 

-
IIIII 

IIIII 

IIIII 

-
1111111 -
IIIII 

11111111 



-
-

-
-
.... 

-
---
-
-
-------
-------
--

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: F~=eyf- Cel( -o~{£Ff 
Samplers' Signature: _,v~/......,~,......,~~ ...... JA ... _""~-·__,__'---=-----

Date: ----';_o_-_/_o_-_q_l __ 

Time: _ _./wC~'-=-;=z._:...;c;:,__ __ 

Type of Sample: Surface: Y Subsurface: ___ _ 

Type of Soil Cover: ----'5~MJ!>=~---------
Depth Interval: __ ..::.:0::..._-...!.,' -=S";__ _______ _ 

Sample Identification: cMo ((a -a~ r - o a o o 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

/G av-

Number Preservatives 

QA/QC Samples Collected: FcelJ Duf' cANo.fU=\lf(, <t- 0~(, 'f 

Conunents: _______________________ ---------------------

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10-01-91/RPT/3 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location ld~ntification: ya:::;:- o.I'C;J~ 
Samplers' Signature: -

Date: /o -//-?1 
Time: q ,- 2S 

Type of Sample: Surface: --~--- Subsurface: ___ _ 

Type of Soil Cover: ----=S";_:o;:;..td;;_;;_ _______ _ 

Depth Interval: 0 -. 5 
Sample Identification: CA ~ ~ tG- a 2 CS ... Q0"(70 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

---
Number 

I 

I 

Preservatives 

,J Jon€.-

Comments: ___________________________________________________ __ 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10.01-91/RPT/3 

.. 
IIIII .. .. .. 
IIIII .. 
IIIII -
• -
-
.. 
-

.. .. .. 

.. 
-
~ .. 
.. -
.. 



-
-
---

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

-
- Type of Sample: Surface: --~--- Subsurface: ___ _ 

Type of Soil Cover: --=S,.......M:;;p!!:!.~D--------- Depth Interval: 0 -. .:s "" - Sample Identification: C d/Vo PG , oft, 7' o a o 0 

- C ;tJVe1 /(,- ocf>t, 7- 02Gt:J FJ)_ 

- Soil type (i.e. sand silt clay) --~~'Ao:...JI!.../IJ;..:D~-------------

- USCS Abbreviation -=g_,.t1__._ __ ,.....-___________ _ 

Color ~~~~~~~at=z;;~v~l?~J~o~~~~~------------------ Stallring -~~~~---------------------------
Odor 

-- Containers Number Preservatives 

---
-
- QA/QC Samples Collected: -~h..;_ . ..:...l'....:.,r:t~Ci~-{)=-=y2-p~.---------

Conunen~=--------------------------------------------------

--- Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10-01-91/RPT/3 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: ;:: ~,:f C t II -<l)C, 1' 

Samplers' Signature: -fcL~-...,efg~~=-~-=------
Date: 11-:J<;-tf I 

Time: I ;?: f 5 

Type of Sample: Surface: / Subsurface: ___ _ 

Type of Soil Cover: ----SA~&.~»-------
Depth Interval: ---'a'"---__._ ... -_______ _ 
Sample Identification: c Atuo N~~o l'te 1'- o coo 

. CA.N'd /6-cr J~P.- d£..t~::? 0eb) 

Soil type (i.e. sand silt clay) -~~::.:11"'"""N.P=--------------
USCS Abbreviation _....;S::::.t.,-~....._ ______________ _ 

Color - m.J I~Y~M!...:I·~d~~kL-....t.h;uro~I.A/;::!1. __________ _ 

Staining 
Odor 

Containers Number Preservatives 

OA/OC Samples Collected: tl ,.,bre.atBlal1k ~-1 ~~<o-t>h9?-- o2S L 
a '1- J;);5o 

Comments:. J1f/) .;sif:cr/so 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10-01-91/RPT/3 

-
-
-
-
• -
• 

--
.. -.. 

.. -
1111111 

-



;1, 

------
""' ... 
-----,,.,. 
'" -----
---
'""' --.,., 
-
'""" ---
""" 
,..,. 

~' ---

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

location Identification: ~{- C.tf. ,OJ:b ? 
Samplers' Signature: d rth~ 

Date: 1/~9/ 
Time: I 3 .'/ S 

Type of Sample: Surface: / Subsurface: ___ _ 

Type of Soil Cover: _ ____,S"':~-~::4-4.JAwl'.jii.P---:;>""'--------
7 

Depth Interval: -~0~_-__,.1 ... 5::::..,_ _______ _ 

Sample Identification: C!:-l'f1Jof6-oJ'(o7- aooo 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

bracAM 

Number 

I 

Preservatives 

OA/OC Samples Collected:------------------

Conunen~=--------------------------------------------------\~-S: 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 1().{)1-91/RPT/3 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Date: IL-O?f-9/ 
Tim:: 13; oo -

Type of Sample: Surface: / Subsurface: ___ _ 

Type of Soil Cover: _...,S:,_.A.....,A"';D"--------­

Deptb Interval: __ __,.0:.....--.L..· =~-------­

Sample Identification: c J.}t.J a Pv~ PlaiD- o oao 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers Number 

3 

cts /,H<c , I 

browi/L 

Preservatives 

Conunen~=-----------~-----------------------------

Subsurface Drilling and Sampling 
22792AI89MC114W/SOP.7 10-01-91/RPT/3 

.. 

IIIII 

.. 

-
-

-.. 
-



--

--

-
-
-
----

-

-
-

-

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

09 "S/ 
Location Identification: JC ~ Dm in•~· ~eo._ 
Samplers' Signature: A~ v 

Date: -~/_a_-....;..t....:;r_,.q...L-;.('-­

Time: ---"/--'l.~: .c..;IS";;...._ __ 

Type of Sample: Surface: ~ Subsurface: ___ _ 

Type of Soil Cover: _S~o...::k.L,;nc{,~..-..... U+'V2w::i';;...;v;_JJ..;;....._j;t;...._;:c::..:::.:o-...:~::;..L;:...;Ic-=e!;..._-' 
Depth Interval: ---'0=---=--""'----------
Sample Identification: e;tA.Joqs-e 1"'$1- oao 0 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

/(, o-z--• 

Number 

f 

Preservatives 

A/oae. 

Corrunents: __________________________________ __ 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 1~1-91/RPT/3 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

o15L 

Location ld~ntificationft~ rf!Ge ~ !lt:Le• 
Samplers' Signature: _ .~ ·--~ 

Date: ---'-;_o ...... -;.__._r_-9__.1..____ 

Tilne:~/~&~;o~o~----

Type of Sample: Surface: __ / __ -::­

Type of Soil Cover: ~ nd ~ q ~ drO 
Subsurface: ___ _ 

Depth InterVal: ----~0===------=-=· S""::;.__(J ____________ _ 

Sample Identification: C..AN09 S- o1S" Z-- oco o 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

/(e a~ 
I 

Number 

I 

Preservatives 

QAjQC Samples Collected: M> / IYl?() 
--~(~~~--------------------

Corrunents: ______________________________ __ 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10-01-91/RPT/3 

.. 

-

• 

-



Ill 

-
-
-

--
-----
.. 

-
-.. 
--

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Id~ntification: N]_ "'~""'- f.X>""c'l 09>3 
Samplers' Signature: _"d ___ M_ 

Date: t:L-z- V 
Time: /O:oo 

Type of Sample: Surface: _...;_/ __ _ Subsurface: _____ _ 

Type of Soil Cover: ';)ANt> ~ ~roc1J2 
Depth Interval: o --....... 5'"" 

Sample Identification: cALJ a 95- a ?s-;,-

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers Number 

2 

(f 0 0 ~ 

Preservatives 

QAjQC Samples Collected: c o lle.c GJ .tf111 b /'fl1- T: b) c i.f k - Cd&9 s=- rr?S:?-0 6"7> "S 

Conunents: _________ ~_1_1_0_:2_5 ______________ ~ __ . ____ __ 

· Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 l~I-9IIRPT/3 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: OLI> e11.Thn:afJc(j (<fits~ 
Samplers' Signature: --5/ tJe.-~QoCMK·w .... l'-=-":..=.-----

Date: /&-~'/ -9( 

Time: I L. : 15 

Type of Sample: Surface: __ / __ _ Subsurface: ___ _ 

Type of Soil Cover: _...JoQ.oL..::::9u..W=---------

Depth Interval: ___ o..::,__-_•:....s ________ _ 

Sample Identification: CAN act C, -09 G. 1- 0 o 'l <l 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

No-111 

Number Preservatives 

QA/QC Samples Collected: _tv.......;(~/4..~5 1>~--------------
Comments: ___________________________ _ 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10-01-91/RPT/3 

• 

-



il! 

-
--

-

--

-
--
-
-
.. 
-
.. 

---

Field Sampling Data Sheet For Groundwater Samples 

Well No.: ____ ....;;;o...,;q:...;:;;6_;K+-=--.,...,-,----.-----
Sampler's Signature: ~S..:.:AAJ~· --laloa.....!.. . ...... ·~=~~---

Date: 
Time: 

11·13·Cff 
flOC 

Sample Identification: · CAN Oct6· Octbt<. · ~001 rns /IYISC> 

Water Level: ------=~.....::7-='3;;.:.·.:::.:l.o~·----=8:....:.Rl..:::....:::C'----------------­
Depth to Bottom of Well: --=3:;..;o~o;::;;...:....:. oo=-· ____::;8...:..TO=..;c=-----------------
Volume to be Excavated: -......:::::~-=(;,~j~-=ct~t~(o:..:.":..:s ________________ _ 

Field Parameters 

pH 
Conductivity . 
Temperature 
Chlorine 
(5th vol) 

Containers 

I ltr Glau A .... ~~,.. 
s-oo .,.( Poly 

I 

Before 
0 

/;;l.O( 

1~70 

~ 

1st Vol 2nd Vol 
17 "'31 

If. 'li' ~ 
1;).5() J}.'{O 

li..5 n.o 

Number 

/?.. 
6 

3rd Vol 4th Vol 5th Vol Sample 

II-~~ 

1~'30 

lb. '8' 
_o_ 

Preservatives 

No"~ 
HN0 3 

QAjQC Samples Collected: MRD Puphca:l-e CAtJ 0'16· Oct6t:: • 060 ( ~ 
Field. Pflic~fe C.AN Octb· 0'?6K· 0b6l e. 

/(00 
/600 
li'OO Comments: RiMct.ie 8(,:u .. k. CAt.J O'i6· ()<u,l( ·0671 e. 

Colleci-e..( fi,..sQ.fe (3i""k. ~o..... Jerc ... "-t.J sa..... {i._ 



FIELD SAMPLING DATA SHEET FOR SLUDGE SAMPLES 

/J fr;l 5'"oc;{ 
Location Identification: '"--4~< £i:: 
Samplers' Signature: ~ -
Weather: Ctu;~ 7-s<> 1 ~ 

Sample Identification: 

Description of Sludge: 

Containers 

C,1f{ U;t·(Ot 1(-C<( .( 

C Atr t cJt -pt ,.(.Sao I 
Ct1-N ((){ -/Q((-( ~I /M s 
C!fr.( 01 -r.Jt H <wt(l1f5,0 

' ) 

C-4- N I() f -/Ot I'(- $0.o ( 

Z3w 

Number 

Date: 
Time: 

Preservatives 

QAjQC Samples Collected: _ __,6---=t...::...{l_:...(c£_...:..P ..... ~~f-/__;,_IJ1_S+-If1~5L);....;;::::;::, ___ _ 
I I 

Comments: :h&tl (/ ~4- !5 . p;;, i @I@~ /)-;; s viJ4- /1 ~e~i 
I 

Sludge Sample Collection 
22792A/89MC114W/SOP.S 10.01-91/RPT/3 

.. 

• .. 
.. 

.. 

• 

-
.. 



jl! 

-------
'filii 

--
FIELD SAMPLING DATA SHEET FOR SLUDGE SAMPLES .... 

-
....: 

Location Identification: c:;::;:; ~ 0 0 ~ 
Samplers' Signature: "' :Z z::::=::: · 
Weather: 5--~..... Cf~-

Date: 
Time: 

-- Sample Identification: (/11'1 f" I - 1 cJt N - s-o" .::L - Description of Sludge: 

'--
.....;) 

-
~~ 

-- Containers Number Preservatives ---... 
--- QAjQC Samples Collected:-------------------- Comments: 

---- Sludge Sample Collection - 22792A/89MC114W/SOP.510-01-91/RPT/3 

-



FIELD SAMPLING DATA SHEET FOR SLUDGE SAMPLES 

--= 
Location Identification: (2? ~ 
Samplers' Signature: . -? 

Weather: Cd.'-'1 o!f~,d. ;;. 
Sample Identification: 

Description of Sludge: 
I 

Containers Number 

Date: ~s,..... 
Time: · L <? 

I 
I 

Preservatives 

QA/QC Samples Collected: _--£-f?._o_H_A.-______________ _ 

Sludge Sample Collection 
22792A/89MC114W/SOP.51~1-911RPT/3 

• 



'II 

--
"""' ---
"'"" --- FIELD SAMPLING DATA SHEET FOR SLUDGE SAMPLES --- Location Identificatio~5Z-~~,....v~'f_______ Date: 

Samplers' Signature: c._.,-- e:t:: C-- · Time: 
Weather: SvH \ ":Mct'i (?.;(.)er(_ -=f<Jo) bP/1,_/z_£,1 r:.,-,...;:{. -

'""' 
Sample Identification: C ,.,-x t ut - 1 0 , 1-f _ s-oc; '-( 

- Description of Sludge: 

----
--- Containers Number Preservatives 

----.... 
.... 
.... 

QAjQC Samples Collected: ---=--.4-~--------------­

Comments: ,£#« j,rJ .t: P~:':?J -.. -
-
- Sludge Sample Collection - 22792A/89MC114W/SOP.510-01-91/RPT/3 

-



FIELD SAMPLING DATA SHEET FOR SLUDGE SAMPLES 

Location Identification: ::::;..7..::W::..:.::M.:..;:U;.....~---=./.;;..O l;....._.....;~;_;(};;;..;ri..:....;_;_.....:Ca.;;,;, ..... ;~-<"t;::;O<:>;.:.:"";..... 
Samplers' Signature: ------------
Weather: (jeer p<'p 

Sample Identification: CAN IDf· /Of'?"· S"6o-s-

Description of Sludge: 

Containers Number 

Date: /D-fl· 1{ 
Time: 17;).6 

Preservatives 

QAjQC Samples Collected:------------------

Comments: 

Sludge Sample Collection 
22792A/89MC114W/SOP.S 10-01-91/RPT/3 

-

-
-
• 

--



1il 

--.. 
------------.... 
--------
,.,) 

.... 

---... 
------
.... 

-

FIELD SAMPLING DATA SHEET FOR SLUDGE SAMPLES 

Location Identification: ,,..:.:§.v;..;._tv._;,_;;u_=fl_to_t;....___,5.;;_;;1iv~~:-:--=~=o~QFcu-...~ 
Samplers' Signature: -------------
Weather: Ck<rt..- ?.>'"F-

Sample Identification: CAr-Jic< -!DtS - s-co~ 

Description of Sludge: 

Containers Number 

Date: 
Time: 

Preservatives 

QAjQC Samples Collected: -""------------------

Comments: 

Sludge Sample Collection 
22792A/89MC114W/SOP.510-01-91/RPT/3 



FIELD SAMPLING DATA SHEET FOR SLUDGE SAMPLES 

Location Identification: ;fw N/ U :q- (Df 71'#-tt.. L:j% 

Samplers' Signature: --::-7"----------
Weather: {(~ 7LE 

Sample Identification: CA-kl IO!, 1015 · 5001 

Description of Sludge: 

Containers Number 

I 

Date: /0- ( 6-1 I 
Time: l "8{0 

Preservatives 

QAjQC Samples Collected:------------------

Comments: Corfec'f.P) Uoc 

Sludge Sample Collection 
22792A/89MC114W/SOP.S 10-01-91/RPI'/3 

.. 
• 

-

-
.. 

-
.. 

... 

... 

... 

... 



:11 

--------------... 
---------
'--------------

FIELD SAMPLING DATA SHEET FOR SLUDGE SAMPLES 

Locationldentification: )WMu =f'f> (0{ ;;.rf-l...i&!Jct-" 
Samplers' Signature: -.,---------:=-------
Weather: {f o.- Jy 'ID o &; 

Sample Identification: CAN tOf- fOl5 • S007 

Description of Sludge: 

Containers Number 

Date: 
Time: t4r> 

Preservatives 

QAjQC Samples Collected:------------------

Comments: 

Sludge Sample Collection 
22792A/89MC114W/SOP.S 10.01-91/RPT/3 



FIELD SAMPLING DATA SHEET FOR SLUDGE SAMPLES 

Location Identification: )WM Uit /0 ( ~.A-t-. Loj c:c.v-. 

Samplers' Signature: ------------
Weather: C {v..-Jy l(o~F 

Sample Identification: cAN to 1- to I 5 • 5ooz 

Description of Sludge: 

Containers Number 

i 
3 

{ Jff.c,. 'I 
57Jo "' I poly 

QAjQC Samples Collected: f.<I\.X4{e_ efq,,._/c 

Comments: 

Sludge Sample Collection 
22792A/89MC114W/SOP.510.01-91/RPTI3 

Date: II~ f 0 · q ( 

Time: /50() 

Preservatives 

Her 

--
.... 

-
-
... 
... 
-
111111111 

... 

... 

-

... 



I I 

------
, .. 
--
'-----------------------------

FIELD SAMPLING DATA SHEET FOR SLUDGE SAMPLES 

Location ld~ntification: ~fu~ L. 'Cf "'Of-' 

Samplers' Signature: ---1;LSZ:..-'<=~-..a:~~~-di!Jo!-~:l::l, ~0::::::::..-----
Weather: t;;: u "' t;td - lA1 ·, n "(j 

Sample Identification: CAN f ot - / (Yt1/- S co q 

Description of Sludge: 

Containers Number 

I 

Date: I ::; ~/7- CJ I 
Time: II :.3 Cl 

Preservatives 

QA/QC Samples Collected:------------------

Comments: 

Sludge Sample Collection 
22792A/89MC114W/SOP.S 10.01-91/RPTL3 



FIELD SAMPLING DATA SHEET FOR SLUDGE SAMPLES 

Location Id~ntification: Oif9:4~ L ct0cotJs­
Samplers' Signature: --r~"jjt-.,.ZJb4~~~"'!14~-=:;._---
Weather: $'Lu)II1J- W/lo\..IJ · 

Date: I 2-/7- t:tf 
Time: /-;; :s 0 

Sample Identification: C /.J.N I Q I-/ Q I tJ - ,~f::J) 0 Hs //vtsJ) 
I / 

Description of Sludge: 

Containers Number Preservatives 

-
-
• .. .. 

-
.. 

... 
< A,., J,;. 1- "'q·~< t:' r , 2..:~ 
p_,""s .. f~ /3(.,../C c. t (7;• 

c-f-t3=· Comments: 

22792A/89MC114W/SOP.5 1 0-01-91/RPT/3 
Sludge Sample Collection 

~t-- (.)__:'f) .. 



i I 

------------
--------... 
---------
-... 
----

FIELD SAMPLING DATA SHEET FOR SLUDGE SAMPLES 

Location ld~n~cation!:f_Jillfec Lo:cJ(t=rflf r 
Samplers' Signature: --6~...,:....-..... ~~~~-"-~~--""'~=------
Weather: · S\AYlJ\jJ '" J tl\AY 

\) 7 

Sample Identification: cAJJ ;o)-:/OJJJ -< 'boJJ 

Description of Sludge: 

Containers Number 

I 

Date: . /2-(7- 9/ 
Time: 1 '::J : 1 s 

Preservatives 

QAjQC Samples Collected:------------------

Comments: 

Sludge Sample Collection 
22792A/89MC114W/SOP.510.01-91/RPT/3 



FIELD SAMPLING DATA SHEET FOR SLUDGE SAMPLES 

Location Id~ntification: ~N:br L u a 0 Vkt.J' 

Samplers' Signature: ---6,?C-c::-.,7,...f2k-~A4"4...""'":;: .......... ~----
Weather: Si 4 '4 ')>" - IALt 11\'!j 

Date: /2..-/7-2t 
Time: L s-; 2.0 

Sample Identification: C4tv10 ( -:jo;/ S:~---=::>.....:O:...;/_L ________ _ 

Description of Sludge: _sB_~l e~-~c.L..:k~_S:~n-=\.f4f~\j+--+f1-..~-...... r"Yr:;..__ _____ _ 

Containers Number Preservatives 

I 

QA/QC Samples Collected:------------------

Comments: 

Sludge Sample Collection 
22792A/89MC114W/SOP.S 10.01-911RPT/3 

.. 

-

.. 



,,, 

-... 
---... 
''i!lll! 

... 
--- FIELD SAMPLING DATA SHEET FOR SLUDGE SAMPLES 

-
·-

Location Id~ntification: »J!:!!!:; t</;,. £ '(1 UYlJ Date: I 2 -yz-5' / 
Samplers' Signature:· _ __;~ _ _: Time: /":) ... 3 0 

- Weather: s~,., ?L - /AIl n u 
... Sample Identification: C AN /oJ -; <V .S -:)o/.? 

~ J -..... Description of Sludge: 8/a.,__f<: ,Po 'I~ ,M.lJc 

----... 
- Containers Number Preservatives - I -----.... 
- QAjQC Samples Collected:------------------

..... Comments: 

--
··-- Sludge Sample Collection - 22792A/89MC114W /SOP .S 1 O.Ol-911R.PTI3 

-



FIELD SAMPLING DATA SHEET FOR SLUDGE SAMPLES 

Location Id~ntification: ~J?+.. )(j..0 CJO.ll\ 

Samplers' Stgnature: -~~'7'--...... CQ•-~,{.Io~~~::::::::..----­
Weather: · S: kt II) vH~- LA_I i h"J-' 

Sample Identification: c A j\.JJ \\) 7 ()) s- s~ I 'I 

Description of Sludge: 

Containers Number 

r 

Date: 
Time: 

Preservatives 

QAjQC Samples Collected:-------------------

Comments: 

Sludge Sample Collection 
22792A/89MC114W/SOP.S 1()..()1-91/RPT/3 

-

-.. 

.. 

.. -
-



II 

----------------
,..., 

---------------
..... 

-----

FIELD SAMPLING DATA SHEET FOR SLUDGE SAMPLES 

Sample Identification: 

Description of Sludge: 

Containers 

Date: I 2:-/ 7-7'c 
Time: ,;s-; ~r 

r:; ANt 01 -Lv Is>- s-o ;_r 

btx 
; 

Number Preservatives 

I 

QAjQC Samples Collected: -------------------

Comments: 

Sludge Sample Collection 
22792A/89MC114W/SOP.S 10-01-91/RPT/3 



Field Sampling Data Sheet for Surface Water Samples 

Location Identification: ) o 6 l Date: .;...~;;...,() /~~;...;t;.....,..---
Samplers' Signature: ~ 4 g:;;;: < Time: --'-74_6-'-J_f" __ _ 
Weather: CEJ:i;: ~0 , w, ..,J7 

I , 

Type of Sample: Composite Grab 

Sample Identification: ~--4)\../0t -tot 5>- 3ot>l 

pH 
Conductivity 
Temperature 
Flow rate (flumes) 

or volume (surge pond) -
Description of Water: ~ C «.r>~7 > o~ ..,/ •• ) Juowl.,;' 

Color: _4"'-'r'-J_,I.~"t----
Odor: _'S:::..::>=.:......-~----
Turbidity: Yes 

Containers Number 

(;, 
q 

No 

Preservatives 

QAJQC Samples Collected: --'+1-~----+G-'~-U--:;;..&~---------
Comments: 

Surface Water Sampling 
22792/89MCI14W/SOP.IO 09-26-91/IU'T/3 

-

• 

-
• 

-
-
.. 
-



!!I 

--------
·--------------------------
----

Field Sampling Data Sheet for Surface Water Samples 

Location Identification: -:3~ ~ 
Samplers' Signature: . d fl. · 
Weather: Cfe1rGj;"'J};; ~ s:6 

Type of Sample: 

Sample Identification: 

pH 
Conductivity 
Temperature 

Composite 

Flow rate (flumes) 
or volume (surge pond) 

Description of Water: 

Color: 
Odor: 
Turbidity: 

Containers 

C!.~tJJ. tolf{- ~OtJJ... 
· voas 
Se;,; {/(1~ 
r::,( ft-iJ 

i-1-<.i~,;, 

15".)0 
t ~- s 

-

Number 

Date: 
Time: 

Grab 

5-YP5 
3.78 -7 ?-.Cf/ 
(?.v/1,-.-£ 
6K- _.,I t ~...-v-

No 

Preservatives 

QA/QC Samples Collected: ------";1.~"-;_0_,,_'"'_-:1_...,!.(_'3..:::.&,;_#/<____:~5:..-J-, ..J..T-..:....,?c:-ofi~t.zz.muf..:;.::c~---

Comments: 

Surface Water Sampling 
22792/89MC114W/SOP.10 09-26-91/RPI'/3 



Field Sampling Data Sheet for Surface Water Samples 

Location Identification: ?r~ Date: / oj; c.):;/ 
Samplers' Signat)l.re: ~-~(_~ Time: _l:......:....:J;_Y,;_~-=---
Weather: c; lq-.r~ J-I_.Jf; w '" ... J., 

/ I 

Type of Sample: Composite Grab 

Sample Identification: 0 fi AI I o 1- l & IN _ 3<V e- "3 

pH '*' /':3, ..,¢-.. 7 ~4 .. 
Conductivity 1 J o o 
Temperature ·;;; <t" 
Flow rate (flumes) 

or volume (surge pond) 

Description of Water: fJz vd~ 1 , S olvt/1'5 ;J/~/c_ , 

Color: 
Odor: 
Turbidity: No ____ _ 

Number Preservatives 

HC( 

Comments: 

Surface Water Sampling 
22792/89MC114W/SOP.10 09-26-911RPI'/3 



ill 

-----
---------
-----------------
-
·--

Field Sampling Data Sheet for Surface Water Samples 

Location rru:ntification: L~ L"i'JtYM Date: 12-/2-9/ 
Samplers' Signature: ______ _ Time: ,Jy: s:r 
Weather: .\)4 h,/- A11"~ 

Type of Sample: Composite __ _ Grab 

Sample Identification: c AJV /a 1- /0/ .r- :?o aq. 

pH 
Conductivity 
Temperature 
Flow rate (flumes) 

or volume (surge pond) 

Description of Water: 

Color: 
Odor: 
Turbidity: Yes IZ 

Containers 

No 

Number Preservatives 

tlC( 

QAJQC Samples Collected: --=Fi~i ~..:::l..:.....:ct--r-+-.:.;_{ i C4:....::a:..!..{e.:...__CA~N:.:.:IO:::..:.l~-...i,;( D~l-:-~--~l)~C{~b:...,/;-~e::....:l\-;. f;:::....:::..:OO~ 
Ttip CANtO!- {0(5 • 0 '{'f <!. fb 00 

Comments: 

· Surface Water Sampling 

22792189MC114W/SOP.10 09-26-91/RPT/3 



Field Sampling Data Sheet For Groundwater Samples 

Well No.: _____ J.,.o:-r _E---:---:--~.---:------ Date: 
Sampler's Signature: __....&=~ ....... -~O:....:. ....... dLbk=~""'----- Time: /d.DO 

Sample Identification: CAN to I· lOt E · ;;J.oo I 

Water Level: ----.,....--_;~:.....7..:...:...~·:....:6:..::.;)._'__:;8...:.il>;:..:C.=---------------­
Depth to Bottom of Well: --=3~4!..!~~-..::~:.::::.o'-=--..::.B..:..:TZ>~c.=---------------
Volume to be Excavated: _.:;.;~;.:::;0..:.;7·;..;:5:;.._.,ajj....:..(:lt:..:..f(.;..;;;o.;..;.:~.s:;._ _____________ _ 

Field Parameters 

Before 1st Vol 2nd Vol 3rd Vol 4th Vol 5th Vol Sample 
0 4'). 'iN l~b /6 't ;2(l) 

pH 7.6'5 7-77 /.('g 7.io 7-95 /.II 7.?3 

Conductivity 700 730 7~0 ::::IJ.Q_ ::J.SQ_ 730 7'-IO 

Temperature /S.<g JY.... n.s- n.~ /'it". 3 .n:L n.c:r 
Chlorine 0 

(5th vol) 
Containers Number Preservatives 

~() !!:!/ Class 3 HCI 
l ITt- Gla~s A ... l>e.- 5 ~~ 

~5"0 ¥)\1 pl I NaOH 
I ZiiiC lke-taff./AJQoH so ~r Pc 

sno ... 1 eor ;t I:!NOa * ~0 ..._f G(a s 3 HCl 

* OA/QC Samples Collected: 'ber~ \JJa{e,- CA~ 101· tOlE· 04~1 @ /100 ~ /1·~1-~f 

Conunen~=-----------------------------

Monitoring Well Sampling Using A Bailer 
22792/89MC114W/SOP.3 09-30-91/RPI'/S 

-
• 

-

-

-

.. 



---
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-
-
-
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-

--

--
-
-

-
-

Field Sampling Data Sheet For Groundwater Samples 

Well No.: 101 F 
Sampler's Signature: I&~ t1. ?j!JJ.1r 

Date: 
Time: 

Sample Identification: CAN IO/· 1 o IF · ~ oo t 

Water Level: ______ ;;_7..:;;;5...:.;. d.=-'{.!..'___;;;B;..:..TO..;;;_· ~c ______________ _ 

Depth to Bottom of Well: _3~1f...:.Lf"'""'. o:;.;::o:-' _.;.;;..8.:...;;77J'""C=----------------
Volume to be Excavated: .,---..;..~.....;;;~_'-/.;_ . ..:..5_c;j.,ra...;..;l'"'"lo;;.;."=s'--_____________ _ 

Field Parameters 

pH 
Conductivity 
Temperature 
Chlorine 
(5th vol) 

Containers 

l.fo "' 1 Cia :.s 

Before 
0 

£J!:L 
HML. 
m__ 

1 Itt Glqss Atw~kr 
~S"O "'' Polv 
~so l"r\l roll/ 
500 tnl Pelf 

1st Vol 2nd Vol 
L{5 "tO -

~ .22L 
~ 15'10 

.J:l:..L 1/,.7 

Number 

3 
s 
I 
I 

3rd Vol 4th Vol 
135 t80 

70~ 7.05 
/59() ..lMtL 

.Jli_ IlL 

5th Vol Sample 
-:J:J.S" 

£1j_ 7.0/ 

fb{)O B& 
l6.&f .1b.L 

0 

Preservatives 

H(( 
IJone 

NaOH 
Zinc Ace'htfe /JJa tJH 
Hf.JD3 

QAjQC Samples Collected: _Ti_ ........ ie __ B_Ia._ ... k __ C_A_N_L_Ot_--'-tD_t_F_· _6_tf_<f3 __ e._l<(;....o..;;;..3=0--

Comments: 

Monitoring Well Sampling Using A Dedicated Submersible Pump 
22792A/89MC114W/SOP.4 09-30-91/RPT/3 



~ 

Field Sampling Data Sheet For Groundwater Samples 

Date: Well No.: ___ ____.:./...;;_0*"1 6=-:---=---:-:---r-----
Sampler's Signature: _.c...#&=~~.~atJ..:-· __.14}eJ;;=:::;x:~--- Time: 9/s-

Sample Identification: __ ....;_C.;..:.A.:....N......;.fO_I_·__:_:/ O:;,.,:I~G.:....-....::).:....O;...O;._I::__...:....M.:....S.J.../:....m...:...s D:;,__ _______ _ 

Water Level: _____ ....:;.;)._7:...:6:..:.·:....7...::.;1~·-s_ro_<. _____________ _ 

Depth to Bottom of Well: ___.'3::...'1.:....:5::..:·..:"3;...:::6:.....' ___:B::....Til~C:......_ ______________ _ 

Volume to be Excavated: -~7-.z..t?:...Ll"--~8:r:<:{~ll.:::.o:J..ns'----------------

Field Parameters 

Before 1st Vol 2nd Vol 3rd Vol 4th Vol 5th Vol Sample 
0 4'5 90 135 1~0 ;n.s 

pH .llL 7-~~ J:.1!j_ 7.4(;, 7.4o :J:.]j_ 7.41 

Conductivity ~ l('r5 mg_ J:>.'30 Jl!Q_ .1l!Q_ J1.QQ.. 

Temperature ...1.6&_ _!b:!_ _}.!& 1!".5 ~ _1ll_ 17.5 

Chlorine ___Q_ 

(5th vol) 

Containers Number Preservatives 

L/o n,/ C.la.ss 15 l:!CI 
l 1ft.. ~~ss A ... ber 2.5 f::!o ... ~ 

~5"0 

""' 
eo Ill 5 NgOH 

;!50 

""' 
Po~ 5 Zi-.t a(e'k#c /.No Otl 

SDO ... , P~l~ 10 Hf.JO~ 

~0 ""l Glg~ I /:jCf 

/rlS{M.SP 

QA/ QC Samples Collected: ~M=-R~D7-iD~u~p7!"11 r.~~:..!..~ t::..__....:C~A:.:..;N:..:..IO:::..:I"-· ..!.:IO::..!I....::G.:....· ~O..:..l( O:::...l~-==~~'f!:( 5~____;, __ 
Relcl. O ... plica.~~ CANto(· IOtC-O'l63 e. goo 

Comments: ~ Tt-ip Bla...k. CAN 101· lOt G.- 0 'I'll 

Monitoring Well Sampling Using A Dedicated Submersible Pump 
22792A/89MC114W/SOP.4 09-30..91/RPT/3 

... 

-
-

-
-

.. 

-
-
-
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Field Sampling Data Sheet For Groundwater Samples 

Well No.: 101 H 
Sampler's Signature: /4)....J tJ. ~ 

Sample Identification: CAN /01· IDI H · Joo I 

Water Level: ;)7f.. 3o' B-rnc 

Date: II·Cf·C1f 

Time: /630 

Depth to Bottom of Well: _3_1..f:..:::d..;.;.._,.'i"""'B'_· ____.R>;;....;TD=-=C"'---------------
Volume to be Excavated: -=2..:..1f>"'--....e8rq....,l=lo=n-=-s _______________ _ 

Field Parameters 

pH 
Conductivity 
Temperature 
Chlorine 
(5th vol) 

Containers 

4o n-.1 6(gss 

Before 
0 

7.4~ 

J.l2Q_ 
...J:i.[)_ 

I ltr Clqss t\,..Ler 
)50 n-.1 Poly 
~.so ..,., Poly 
500 ""( Pqlv 

I 

1st Vol 2nd Vol 
L(3 ~b 

7.41 7.3'6' 
.lJ..QQ_ JJ.1Q_ 
__!12_ ~ 

Number 

10 
:l 

3rd Vol 4th Vol 
l~'l ll~ 

7.3~ .:1jJ_ 
JJ.lQ_ J..lliL 
~ ~ 

5th Vol Sample 
lib 

1-37 ~ 
1/'30 lld.O 

J1.j_ ...1M.... 
_o_ 

Preservatives 

HCI 

Zi .. c acdedf /IJa OH 
H~o3 

QA/QC Samples Collected: An,bie*"t Bla"k. CAN 101· IOIH- OL{Sd- e lL./60 

Comments: 

Monitoring Well Sampling Using A Dedicated Submersible Pump 
22792A/89MC114W/SOP.4 09-3~91/RPT/3 



Field Sampling Data. Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: 5.W M U 'tF 106 Bor; sJ.Q..H 
Samplers' Signature: Z .~ 

Date: /f'.r::J:s-qt • 
Time: 7~ 3-J-

Type of Sample: Surface: Subsurface: ___ _ 

Type of Soil Cover: _S:L..<A~N--=1>---------
Depth Interval: ----1,,}---,L,;..::>::;,.-_________ _ 

Sample Identification: c IIHto (p-J C 0 ·1 -6 \lOtS 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

f'r~-z... 
~0~ 

~(f.'Jc::. 

NrfJJ? 

Number 

z 
k 
"};-

Preservatives 

A.) eM< 

~'h£ 
l:N\e-

QAjQC Samples Collected: -~C....::.aoJ4/~/~~~foJ-;.~~r:J~.!-5..L· ·~e/:....c.;d~~D;:;..:\.4'412t:.....~.IJ-·6~t:.~c""-'f:rL.l..-.....---­
CHN 106. (0 6(' (063 I 

Commen~=------------------------------

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10-01-91/RPT/3 

111111! 

. ""' ... 

~= 
IIIII -
IIIII ... .. -
• -.. -.. -
• -.. -
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1111111 --
111111 

11111111 -.. -
11111111 -
""' -
IIIII -



----
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-
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-
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-
-
-
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Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: Swmu-* lOb Borinj I06l 

Samplers' Signature: ~ <2. ~ 
Date: I o · ~ 3 · Cf I 

Time: /3 Lf 5' 

Type of Sample: Surface: _ _,X'---- Subsurface: ___ _ 

Type of Soil Cover: Sa~¥ loo.V'(\ 

Depth Interval: 0' it> 0. 5 · 

Sample Identification: _ ___.C...;..:A~N~I..:.0..:::.6_· ...:.1..::::.0~6/C..¢ _ • ..=::0..=::0..:.0..=::0:.-.. __________ _ 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

8 oz. Ct{ass 

/ 
' 

Number Preservatives 

3 
3 No>"e 

QAjQC Samples Collected: _;..;.fV\..;;:~=D--_.;CA=N~J~=---...:.I~Ol.=J.--...&.1=00;;...:1~------

Conunen~=---------------------------------

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10.01-91/RPT/3 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: 5wmu .¢ fOf:, Bori~ 10t3 

Samplers' Signature: J1._J a. ~ · 
Date: I D ·). 3 · 't I 

Time: /l.f/5 

Type of Sample:_ Surface: -~X:--__ Subsurface: ___ _ 

Type of Soil Cover: _--::;So.=.J.,.y--a.,;lo::.::a~m...__ _____ _ 

Depth Interval: o· ib 0. 5' 

Sample Identification: _C_A_N~l O~b:::..-...;.1..;;..0-b3:;;...._-..=;O.;:;.O=DD=--..;.;.m=s+-jiYI:.....:.;;;..S=C>----------

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

q oz. G.!a.ss 
'8" oz G. lass 

5M 

NoWI.e. 

Number Preservatives 

QAjQC Samples Collected: _/Vl=5~/._m__,_SD""---------------

Conunen~=----------~---------------------------------

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10-01-9llltPT/3 

-

-.. 
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-

-

-
-

-
-
-



---
------
---------
-
---
-
--
'""' -
-
, ... 
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Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification:=V# ~~~ /O 6'1 
Samplers' Signature: --t.:.~==-=-~t1.:.~....o..... -~==#~----

Date: /0 ·'J.?> .cf/ 

Time: /430 

Type of Sample: Surface: _-~.X~-- Subsurface: ___ _ 

Type of Soil Cover: 5a~y I bo.tn 

Depth Interval: o' ""k> 0. 5 ' 

Sample Identification: _....;;;(..'-'A..;.;N""-'-IC,;;;._;;;,l> _ • ....:.1=0=6 4.~·_;C'-'o;....;o~o"--------------

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

'1 07. 

Number Preservatives 

QAjQC Samples Collected:------------------

Corrunen~=-----------------------------------------

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 1().(}1-91/RPT/3 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

'Date:· Qs.t ~11 
Tilne:_~(3_5~~---

Location Id~ntification: -7/MV 'fP Ma ~~~ 107 I 

samplers' s•gnature: ~(] ~.,.;.._ 

Type of Sample: Surface: / · Subsurface: ___ _ 

Type of Soil Cover: --:-....a""'"'"'Y't...:....Jo<;cl ____ __,.. ___ _ 

Depth Interval: ---~-_;:;~;....._--=•'-"~::;___.}_r:..__ __ 
Sample Identification: __ C==-=-._If"-/{j-""'---J../_,C-.7....._-..... Ic ....... 0 .......... 7..._/_-_<DO=..=...;:C,.__ _____ _ 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

/6 oz.- {;_(q r> 

1- T. Bmw r.... --
Number Preservatives 

QAjQC Samples Collected: -----------------"'"-""";;._ 

Conunents: ____________________________ _ 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10-01-91/RPT/3 

... -

-
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-
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Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: =:= 11=' lo~ 107;?. 

Samplers' Signature: -~~=:;..so:·:l...."-'tJa....:...· -~=.;;..;::::;o.::~----
Date: /0 -2 3 · cr I 
Time: 1450 

Type of Sample: Surface: X Subsurface: ___ _ 

Type of Soil Cover: _ ___;;..~~a...;;"'d~y,____;l~oa.;;..;M~------
Deptb Interval: 0' -+c 0. 5' 

Sample Identification: CAN l07- ID1;)· 0000 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

4 07 G.la.r~ 
g oz G.las$ 

Number 

3 

Preservatives 

OA/OC Samples Collected: --l...:,;M:..~::.f~D-~C.::;...Pt:x.::N....._LO~t..:...·_..:....;;I0--:7~J---..:l...;..I..::...OJ.....I -=@==--.L..ltj"""'5oQ.O'----

Comments: OVA oc sa.""ple : 0 ppm 

Subsurface Drilling and Sampling 
22792A/89~C114W/SOP.7 10.01-91/RPT/3 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: 5 wmo,. ~ ~ /073 

Samplers' Signature: Jki a. _a"-- ~ 
Date: /C- l 3- '1 I 
Time: /510 

Type of Sample: Surface: _....~.X...J....._. _ Subsurface: ___ _ 

Type of Soil Cover: _ __;,5_o....;...w;l;:;.;t~o--.:..:{o:..=a:.:.:m~------

Depth Interval: ___ O;::;..'_..u+o"--o..,;0:;..:.=5;;_' _____ _ 

Sample Identification: __,;C;;..;A..;..N~to;;_?:....·__;_l 0:;_"7.:..~~3~-...~~0::..::0::..::0~0;__.;,M.S-=-~o/.;.;.M~S~/)---------

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

g o-z. Glass 

SM 

Number Preservatives 

QAjQC Samples Collected: __ M.;.;..5+-{_.M;.;,..;5I>;;....._ ____________ _ 

Comments: OVA oo s-a "'f le : D opm 
I 

Subsurface Drilling and Sampling 
22792A/89MC1 14W/SOP.7 1~1-91/lU'T/3 

.. .. -

.. 

-
.. 

-
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---------
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Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: .>wmu <~' =!"ciZl t07Y 
Samplers' Signature: --Lh=.;~=>.....L..:::r1:....!.·-'~~:fl~::JO.-----

Date: I o · ~ 3 - 9/ 

Time: 1530 

Type of Sample: ·Surface: _ ...... X~-- Subsurface: ___ _ 

Type of Soil Cover: 5a~y leo ..... 
Depth Interval: 0' 1ll 0. s· 

Sample Identification: _...::C::..;A:..!..:N:...!l~0-'-7-~/0~7...~.4_· ~0~0~0~0~-----------

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

C.frA.ss 
~ oz. G.lq.ss 

Number Preservatives 

QAjQC Samples Collected:------------------

Comments:. 6\JA oc ss .... p(e ~ /3 ppm 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 1~1-91/JtPT/3 



* 

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: SW~U #-J~ lCR( 

Samplers' Signature: -L::.j)=~=~a::..l..;.:..._...c..~......;;;;;~::;;.w_---
Date: /0-"8'·~1 

Time: /500 

Type of Sample: Surface: _...:..X.:......___ Subsurface: ___ _ 

Type of Soil Cover: _S'_a....;..J....,~t:,.__lo_a_m _______ _ 

0 I I 
Depth Interval: . ~5 1t> 0. 50 

Sample Identification: CAN lO'r · I()Cfl- OOOD 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

'f oz. C.lc:tss 
l) oz. Qa~"j 

fh O"L Qct.s~ 
/6_ O'Z. {j.{QS[_ 

Number 

~ 

;t 

\ 
I 

Preservatives 

IJOv\f> 

Nc)"f 
No .... @ 

#JC~.o.~ C..-uda.15 o,.. A !S~Si's 

QAjQC Samples Collected: __ rn_R_D __ D-fuf_l_i l1_~ f_e __ C_A_~'""'"lO.;...C{.;...·..;../ o_cr;..;..t ...... -t"-':l.....;O'"""'t_~_....:..;l5~oo 

Comments~ GvnJo..'#\ o,.. · A v.a.lysis <>"a.h!.,ele-
DVA oo >a. ... fle =- D pprr. 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10-01-91/RPJ'/3 

.. 

-
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.. 
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---------------
----
---
-
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Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: 5wmu ~ /0'1 Bori:3 /O'l ;2. 

Samplers' Signature: ,!i3 tl. jllJ; 
Date: /0-JO-'tl 

Time: 1345" 

Type of Sample: Surface: X Subsurface: ___ _ 

Type of Soil Cover: _----:So....cl==Y'I--.!..:/o=-=a.:.:.:;h'\~------
Depth Interval: 0 to o. 5' 

Sample Identification: LAfJ !Oct- IOCJ;).·OOOO 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

Lf o-z C.(ass 

Number Preservatives 

QA/ QC Samples Collected: _F!....:i~e\~J....._t:..D!!.fop:..~..:l i~ca~ie..__-=-'C f+:..:.~N~t Ou9_-...l.J/l"'")'f~J.::...--!.I.::::;l6~4.~....-...:e::;....L..t4..~o..O:::..:O"'---

Comments: OvA oo ra. ..... rle ~ D ppm 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10..01-91/RPT/3 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: SWM u :t lOCf Bo,.,·:j tot:t 3 

Samplers' Signature: /J4J f1. ~ 
Date: /0 ·ts ·'H 

Time: ll5() 

Type of Sample: Surface: _ _.X...;....__ Subsurface: ___ _ 

Type of Soil Cover: _ ___,.;S..;.......;... .. J-Ir'---(o_Q...., ______ _ 

Depth Interval: ______ o_· -'""fu=---_o .... s--·------
Sample Identification: __ C_A_~_t_o_<t_· _L_o_ct_3_· o_oo_o __ m ... 4,_nt_s_I> __________ _ 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

1./ O"l.. Glass 
!' o"Z. G.lass 

Sane/ 

Number 

QAjQC Samples Collected: M>/m5p 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10.01-91/RPT/3 

Preservatives 

• .. 

• 

• .. 

.. 

.. 

.. 

-



----
----
---
----------------------
---

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: 5wmo~ to'l Bori~ l994 

Samplers' Signature: ~ c1. ~ 
Date: /0-J~·ct{ 

Time: I ;).;).O 

Type of Sample: Surface: _....~.X:..:._ __ Subsurface: ___ _ 

Type of Soil Cover: ___ s.-"~-d-=ty......:.;fo=a=""'-'-------
Deptb Interval: ___ ___;;,_o_· _tv;..=..__o.;;..;;;s:;...' ____ _ 

Sample Identification: _ _;C.:::.:.A.!.:..N.:...!I..!:.C~..!..-......L.!./ow.~..L4 -....!o::!..:o~o~o ___________ _ 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

L{ o-z. Gb.ss 
~ o-z. G.lctss 

Number Preservatives 

QAjQC Samples Collected:------------------

Comments: 0\JA o.., ~o.mrle. : . 3 5 oo, . ' 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10..01-91/RPT/3 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: S""w~o ~ 10== /O'Ib 

Samplers' Signature: -P>-,&""""~~""'-""tl~...:.·-~=~~---
Date: I 1-.;23 · 'H 

Time: 14oo 

Type of Sample: Surface: _.--~-X~- Subsurface: ___ _ 

Type of Soil Cover: __ S.;...;a;.;.;....d-=1-y__:..;lo;..;;a;.;.;"".:.._ _____ _ 

Depth Interval: ___ o_·-~~..;..0.:.;..5_' ______ _ 

Sample Identification: ~CA_:_:_N_IO;;_'l_-..;,IO::...Cl.:..;:b:....· .::.;~:::..· :...:....--------------

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

/.{ o z ~fas.s 

Number Preservatives 

OA/ QC Samples Collected: _Fi....;;;t e.::;.ld:......:..D..:+'f..;.,h.:.:ca;.:.:..~~;;..._____;cA..:...kl_;l..:...O'f:....· ..:...IO_;'f_f:.....;. l:.;...;l.;;,.£ 7.!...-_<!.....;../lf:..:.;l5"::;__ __ 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10-01-91/RPT/3 
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Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

10'17 Location Identification: Sw ~ \.J -#. /=~ 

Samplers' Signature: --:.;f);;...:~::;;....;.::;.~t(.:...;.~~~~----
Date: 1~·- 5·c:tf 

Time: 1L'30 

Type of Sample: Surface: X Subsurface: ___ _ 

Type of Soil Cover: --~..;,;.a.;..;r.d~t___;l..;..o a""""""..;.:._------
Deptb Interval: ()' fD o. s' 

· Sample Identification: C A N 10 '1 · f C '17 · 6 C 00 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

5M 

Number Preservatives 

QAjQC Samples Collected:------------------

Comments: OVA ~.. s-o..,p(e : . 30 pp..., 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10.01-91/RPT/3 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: SWMO ~ ID~j ttl~ 
Samplers' Signature: M a . ~ 

Date: I~~ ({) ·Cf I 

Time: ltOO 

Type of Sample: Surface: X Subsurface: ___ _ 

Type of Soil Cover: _ ___;S;..::a::..:;":l.,dy:t----:l.::..:oa::..:"":.:...._------

Depth Interval: o' -h> D. s I 
Sample Identification: CAN tD1· JDCfE · 0 600 fttS IM> p 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

L/ 67. Cia~ 
__R O'Z.. Ciass 

-i< L/0 m I u(gss 
i' I Hr {;lass 

S"an 
sm 

Number 

3 

Preservatives 

l-Ief 

*" QAjQC Samples Collected: ___;_;,R.::..lin..:.::ct~l.::...e ,....--'E~ct ~----=~~,:-....L=..:..:::........J=-.,;...:;_-@_L;...;_II.~5=---
/VI f !> D "p t: cc:t e. t {()() 

Comments: D\JA 01\ Sct .... p le ~ .lt fprn 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 10.01·91/RPT/3 
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Field Sampling Data Sheet For Groundwater Samples 

Well No.: ____ ,.,;..l 1~3,_A____,___,---.-..---,----- Date: 
Sampler's Signature: -=;Q;.,=:;;~;;.;:>o:;>....::;a ....... _1Lb4~~;;,ao_--- Time: 

Sample Identification: ---=C~A.:..:tJ~I.:.::I'3:;..·-..:..:Il-=3.:..:A,.,;..·-=;2~0::..::0~( ___________ _ 

Water Level: _____ ....:;).,.,;..6:;_;6~·-=-4=-s-· ....:B:;;;..TI>,;..:;,..;:C::;.._ ____________ _ 

Depth to Bottom of Well: -.:..~,;;..~o:::..:..:. '...,~,l.f_' _::;&..~.-rn~c--------------­
Volume to be Excavated: __ 'i.;..7.:..-=5-8o::r:-q""'"l{=o""'""s'-----------------

Field Parameters 

Before 1st Vol 2nd Vol 3rd Vol 4th Vol 5th Vol Sample 
0 10 ~ 30 '10 50 

pH ~ 7.'87 (.'irf :1::11.. 7.71f 7. 'B''B' 7. ~'B' 

Conductivity 630 6~0 600 ~ ~ ...6..& 6;l.O 

Temperature /S.S ~ JD_ 17.0 _lil_ ...&L IS.S 

Chlorine 0 

(5th vol) 
Containers Number Preservatives 

1-/Dn-.1 G(QSS b HCI 
l l+r "{g,ss ~""Oer /0 ~Q:of 

).So ml e~l ;2 ~g0!-1 

~SO ro.l Po~ 2 2w Ike~~ L Na DH 
soo t..l P~;. 4 HMD 3 

'{() n-.1 Gla.ss ~(( 

QA/ QC Samples Collected: ~R~i.:..::ns:;.:::a.,_,_'f .:::-e. ~8:;;.:~=";.:.ak;::.,._---:CI*J:-:-:-~11~3-· ~II'-="3~A,.,;..·...;;;0'-"'5~7u.f~e__;,;,/lo:;_;o;;......,;;c.....;.....;l.;..l·...;.f3~· 'fl * Trip ~IQI.,Ic CAN fl3· 113A ·OS'rl e /300 Ct-. tl·.;l./·CU 

Comments: ColledeJ eji\SP.ie Blccnk. 0"' s-a.-pl~ "osr a-P-1-er .Savlir:;j t.Jelt 
li3A wJ deco .. "ii\j '-oa 

Monitoring Well Sampling Using A Bailer 
22792/89MC114W/SOP.3 09-30-91/RPT/5 



Field Sampling Data Sheet For Groundwater Samples 

Well No.: lt3 B Date: 
Sampler's Signature: ~~ tl. 34J/;J;; Time: '[030 

Sample Identification: __ ...::C:.:..A~I\1;;..:..:.11.::3_· ......:...;11.::::.3..::::8_·...::;2:...:0:::.::0:..!1 ___________ _ 

Water Level: _. ____ __..!:::J:...::6:....:'r..:....· 8'::..;o~·_B::..TZ>.:..::::.;C.==--------------
Depth to Bottom of Well: --i:.~:-::<if;.::~::..:.·7...:..Li...:..._.:::..BTO.:..::...::C=--------------­
Volume to be Excavated: _ _;4:....:3:;........,j~c:t~ll.=.o:.:..t"s=------------------

Field Parameters 

pH 
Conductivity 
Temperature 
Chlorine 
(5th vol) 

Containers 

J.{ o "'1 a l4~s 

Before 
0 

7.60 

I& 
15.~ 

I l±r G'-!ss A ... her 
Jso ml Poly 
~50 ml Po~ 

soo "'' Por 

1st Vol 2nd Vol 
ct 18 

?.b{:. 16<g 
7SO .:1..!&_ 

~· 17.~ 

Number 

/D 
~ 

3rd Vol 
~"7 

7.70 

730 
.1li_ 

4th Vol 
36 

7.76 
750 

..12.2_ 

5th Vol Sample 
qs; 

Preservatives 

HCf 

"2v.c ~e I No OH 
HN0 3 

QAjQC Samples Collected: Fielc:l Dvplic«t-e. CAN 113· 113B·OS6l <!! /Ooo 

Corrunents=---------~-----------------

Monitoring Well Sampling Using A Bailer 
22792/89MC114W/SOP .3 09-30-91/RPT/5 
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Field Sampling Data Sheet For Groundwater Samples 

Well No.: 113 C Date: 11-ID-~1 

Sampler's Signature: &A;J tl. /J4.4;br Time: 730 

Sample Identification: CA t-J ll3 · 113 C.- .;) oo I 

Water Level: _____ ___;;_J._7:....:./_. 4...:..;o~·__::..s....:..rv:.....c....=----------------
Depth to Bottom of Well: ___.22~8'o=.,_t.t=J_' _B;_;ro..=;...:::c..::....-_____________ _ 

Volume to be Excavated: _....;.;t_~.:.,_·.....;;S";;;....._..::ltj~q.:..;(:..;.lo;;.;"'..:.::s:....._ ______________ _ 

Field Parameters 

pH 
Conductivity 
Temperature 
Chlorine 
(5th vol) 

Containers 

· 'to ,..,1 t4la~s 

Before 
0 

7.60 
{80 

...l2:.!L 

I ftr. C.{qs s .A""ber 
)SO.._( Polf 
~50 ""' PolL 
500 el Poll( 

I 

1st Vol 2nd Vol 
b /;). 

7. b;). 7.67 
700 JQQ_ 

/5.7 [l..S" 

Number 

ID 
;2 

3rd Vol 4th Vol 
l'iJ' ~t.{ 

7.70 7.7{ 
6go 700 

~ .J£1..._ 

5th Vol Sample 
30 

[.7'). 7-71 
6~5 b'B'O 
16.0 .1fd_ 

_o_ 

Preservatives 

2ii'C Ace'fQ~ /NQ OH 
H t.JO 1 

QAjQC Samples Collected: hlRD D..,flicde CANII3· 113(· OSOI ~ 730 

Commen~=-------------------------------~------------

Monitoring Well Sampling Using A Bailer 
22792/89MC114W/SOP.3 09-30-91/RPT/5 



Field Sampling Data Sheet For Groundwater Samples 

Well No.: 113 D Date: 
Sampler's Signature: !Jan:J tl. ~ Time: 

Sample Identification: ___ CA_tJ___;,;I/..:::;3_·-.:....:.l 13=-D:::;..._· =.~;.::;o..:::;o..;..l_~_s..:..f..;..;"'~sp;,__ ________ _ 

Water Level: _____ ....:::;;l.....:6:....!~~-=-().:;.;.;2:-' ....:B:....!n>~c..'-----------------
Depth to Bottom of Well: ____;;_~......:7:......:~~· Lf.L.:~:;;_·-=-B.:..::Tli=C=---------------­
Volume to be Excavated: --='3:....::1:..::. S'~j,_:~:.:.:ll~o.:.:.:~s=------------------

Field Parameters 

pH 
Conductivity 
Temperature· 
Chlorine 
(5th vol) 

Containers 

Lfo .... 1 CIQss-
1 til- GlAss A .... e,. 

~.St> lr\( Poly 
~ ~1 PoJr 

SO() ,..J Polll 
I 

Before 
0 

~.07 

580 
/f:..o 

1st Vol 2nd Vol 3rd Vol 
g lb ;l'l 

~.O;;l 1-~.l 7-~l:. 

scro l :lo lSO 
~ ~ n.s 

Number 

15 
3 
3 
3 

4th Vol 
3~ 

~ 
650 

J2L. 

5th Vol Sample 
liO 

(.(1./ ~ 

630 ..A!JSL 
..f1:..Q_ n.o 
_o_ 

Preservatives 

fiC ( 

ZiK Aceit4ie /MQ 01-4 
HN0 3 

QAjQC Samples Collected: _~_s__._/ M_S_P;...._ ______________ _ 

Conunents: _________________________ __ 

Monitoring Well Sampling Using A Bailer 
22792/89MC114W/SOP.3 09-30-91/RPT/S 
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Field Sampling Data Sheet For Groundwater Samples 

Well No.: I 13 I Date: 11·/0· t:t( 

Sampler's Signature: lleun.J tl. iU;k Time: 13'30 

Sample Identification: C A N 113 - /13 .I · ;1 00 I 

Water Level: _____ ...:.:l_71:...:~:....:..·.::..0.:.....:l ~B....:..;Tn::....:C.=----------------
Depth to Bottom of Well: ____;,P2.....:i':;...:~ ............ 40 .... '--=8:;..;.m..::;.c.=----------------
Volume to be Excavated: __ 9J..:=>:.:.--=S:.........j.._ct....:..;l~lo;..:;f\:..:::s ______________ _ 

Field Parameters 

pH 
Conductivity 
Temperature 
Chlorine 
(5th vol) 

Containers 

l/0 ""( C.:(QSS 

I In: C{gss A,..her 
'-50 .... t Poly 
250 .,_f Poly 

SO() .,._( Polt 
I 

Before 
0 

7.70 
b 70 
/6.0 

1st Vol 2nd Vol 
~0 40 

(.(Cf 7.63 
690 .::J1Q_ 

Jfd_ lf.3 

Number 

6 
/0 
6 
2 
pt 

3rd Vol 4th Vol 5th Vol Sample 
1,0 80 100 

7.7'1 7.77 7-77 7.!0 
700 ::It&_ 700 l>cto 
17.~ ...f1:..L .JD_ 17-~ 

~ 

Preservatives 

HCl 
lJo,.s: 
~QOH 

Zi..c Aceta:lt L NaDU 
HNOa 

QAjQC Samples Collected: A"'l>ie"t Bb"k. CAN ll'3 ·/13I· 0551 ~ f43o 

Comments: ____________________________ _ 

Monitoring Well Sampling Using A Bailer 
22792/89MC114W/SOP.3 09-30.91/RPT/5 



* 

Field Sampling Data Sheet For Groundwater Samples 

Well No.: 1l3.I Date: /~·17- 'f I 
Sampler's Signature: lJew;J a. ?j!JJ.; Time: II'JO 

Sample Identification: CAN 113 • 1131· ;)()D;).. fitS /tv~sf:l 

Water Level: ------=;);;,.,7~()~·~oo:;...·---=8:;,:.'rn..;:;,.c-=----------------­
Depth to Bottom of Well: ----!:;)~~~8';.:.... 'i!-::0:--' ___:;_f3...:...;T'V::...;C.=----------------
Volume to be Excavated: _'t....;,.:~~--=b-~~-"~:...ull-=o..;.,;n,;;,.:s ______________ _ 

Field Parameters 

Before 1st Vol 2nd Vol 3rd Vol 4th Vol 5th Vol Sample 
0 ;lC> 'i6 60 t?O t(J{) 

pH /.let ?.;){~ t-36 7.37 7.37 7.3~ 7.39 

Conductivity 7).0 71() 7~0 140 730 730 7fJ.(J 

Temperature .!b1_ 17-6. .f1L 17-5 17.5 n.cr J:ll_ 

Chlorine 
(5th vol) _0_ 

Containers Number Preservatives 

q_o rn! G.[g,E_~ 9 t-IC I 
~Q ~~ ~g~ 3 Hq 

~ 
OA/ QC Samples Collected: __,;,A=1 e=IJ:.....,_,Lp...;;.,vp~l=i ~=o.lJ...::e=-----=C=A:..;,;f\l;,..:..t =-=13:.....· ..:....:ll=3.c!:..I_· o;:;.,s;.,::~=d.-----la>......._.:....:ll-=3=0-

Comments: 

Monitoring Well Sampling Using A Dedicated Submersible Pump 
22792A/89MC114W/SOP.4 09-3~91/RPT/3 

.. 
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Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: OH ,;t<_ S.~ 

Samplers' Signature: -=J-~_, _4....._. "-~--=19-------
OFS1 Date: l ;I - t C -'I l 

Time: crsc 

Type of Sample: Surface: X Subsurface: ___ _ 

Type of Soil Cover: __ ;;.;;5'a;:;.;"'""d1f-"""'lc'""'c:~'"'"'""'-'--------
Deptb Interval: D' ~ 0. 5 · 

Sample Identification: CAN OF5 · OfSl- 0000 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

8" O"Z.. Glass 

22792AI89MC114WISOP.7 1G-01-911RPTI3 

SIV\ 

No~ 

Number 

Subsurface Drilling and Sampling 

Preservatives 

No"e 



Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: Offsae Sackjrpu .. d OFS ;t 

Samplers' Signature: f)~ 4'. ~ 
Date: I~ -tO· 'If 

Time: /DID 

Type of Sample: Surface: _.....~.X.!...-_ Subsurface: ___ _ 

Type of Soil Cover: _--:::;5a.;;:..;..;:~:>ft--'-l.;;..oQ...;...'""'...:..------­

Depth Interval: ------=O:::....'_+o==--0=.:....=· s::;_·--..,.....----­
Sample Identification: CAN 0 F5 · OFS ~ · 00 00 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

SM 

Number Preservatives 

QAjQC Samples Collected: -------------:-----­

Comments: Sat-..ple UJClS collec1eJ "'ea.r- g /or.f' tree ib an . ore" -field 
Soyfh Q£ ;k J,afl pa ... k e:f CAa uez Hoosi~ Area 1 aorfl.vselt tl£ 

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 1~1-91/RPT/3 
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Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples 

Location Identification: DWs<i-e. .Bo~CFS 3 

Samplers' Signature: _-<..:/);;...;.~___;-"'---'tJ;;.;....:..~__;_____,~"-----
Date: ____.;1..;_~_-_10_·_~_1 __ 

Time: _ _,_!_D_5....;;;0"----

Type of Sample: Surface: _ _.X~-- Subsurface: ___ _ 

Type of Soil Cover: -~s;=a=...d,y'---'/~o -'-a 0'\'\-'-'-------
Depth Interval: 0' it> (J. 5 ' 

Sample Identification: CAN D FS · C FS 3 -0 000 

Soil type (i.e. sand silt clay) 
USCS Abbreviation 
Color 
Staining 
Odor 

Containers 

<if o-z. ClQs.s 

S'IVI 

Non~ 

Number Preservatives 

QAjQC Samples Collected:-------------------

Subsurface Drilling and Sampling 
22792A/89MC114W/SOP.7 1~1-91/RPT/3 
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APPENDIX B-3 
SURVEYING DATA FOR ALL SAMPLE LOCATIONS 
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ACE DRAINAGE DtltJl 
S~.VMU N(). 3~ 

C:\CAFB\TESTHOLE\TESTHOLE Tue Dec 31 11:31:24 1991 

NUMBER DESCRIPTION NORTHING 

Page 1 

EASTING ELEVATION 

=============================================================================== 

0341 
0342 
0343 
0344 

BORING 
BORING 
BORING 
BORING 

EDS 

1236002.1880 
1236043.0885 
1236042.1781 
1236001.5139 

805702.5583 
805744.0410 
805743.1547 
805704.5999 

4300.2800 
4300.0700 
4300.0000 
4300.1500 



~L\JDG.E well-Tt-leR IN(;. PIT 
5Wf\'\\J NO. 76 

C:\CAFB\TESTHOLE\TESTHOLE Thu Dec 26 15:20:39 1991 

NUMBER DESCRIPTION NORTHING 

P; 

.. -1 

EASTING ELEVATIOJ. 

==============================================================================--

760 
761 
762 
763 
A 
B 
c 
D 

BORING 
BORING 
BORING 
BORING 
BERM 
BERM 
BERM 
BERM 

EDS 

1239490.0054 
1239495.3501 
1239495.7382 
1239482.3983 
1239475.1950 
1239506.1002 
1239506.8596 
1239475.8776 

807532.4573 
807524.5751 
807540.9410 
807532.7958 
807550.2407 
807551.4290 
807510.5200 
807511.2844 

4316. 0501ii11 
4316. 080! ' 
4316.020"' 
4315.8700 

o.ooo• 
0. 000( . 
0.000~ 
0.0000 -

-
-

-.. 

-
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Ft~E' DEi'AeT"rneNT T~ltiNtNC. AI~EA ~o. I 
SwMV NO. 7'6 

::\CAFB\TESTHOLE\TESTHOLE Thu Dec 26 15:09:27 1991 

NUMBER DESCRIPTION NORTHING 

Page 1 

EASTING ELEVATION 
=============================================================================== 

781 BORING 1239311.9401 810959.3579 4316.8300 
782 BORING 1239292.1592 810944.0232 4316.7500 
783 BORING 1239283.0410 810951.0416 4316.7100 

784 BORING 1239280.4164 810934.4356 4316.6000 

785 BORING 1239319.7774 810969.9217 4316.5500 
786 BORING 1239308.3529 810886.4645 4316.8700 
787 BORING 1239309.9880 810958.5422 4316.9100 
788 BORING 1239291.7848 810941.7260 4316.7100 
789 BORING 1239282.5316 810950.8270 4316.6000 

7810 BORING 1239280.2332 810933.6685 4316.5500 
7811 BORING 1239319.2284 810969.1850 4316.5900 
7812 BORING 1239308.9835 810887.2982 4316.9"800 

A BERM 1239305.5452 810911.2235 0.0000 

B BERM 1239271.8157 810927.0691 0.0000 

c BERM 1239271.7167 810966.4069 0.0000 

D BERM 1239300.6653 810991.0610 0.0000 

E BERM 1239335.6816 810974.9076 0.0000 

F BERM 1239335.5890 810933.7039 0.0000 

EDS 



~OL\JENT DtSPOSAL S'lTC 

SWtVIU NO. ~I 

::\CAFB\TESTHOLE\TESTHOLE Thu Dec 26 14:43:44 1991 

NUMBER DESCRIPTION NORTHING EASTING ELEVATIO ... 

==============================================================================_. 

8101 
8102 
8103 
8104 
8105 
8106 
8107 
8108 
8109 
8110 
8111 
8112 
8113 
8114 

BORING 
BORING 
BORING 
BORING 
BORING 
BORING 
BORING 
BORING 
BORING 
BORING 
BORING 
BORING 
BORING 
BORING 

EDS 

1239506.2178 
1239504.7731 
1239503.5786 
1239496.2396 
1239494.0889 
1239494.1922 
1239485.7900 
1239483.7524 
1239482.9258 
1239514.7542 
1239503.1285 
1239487.2496 
1239489.3693 
1239492.9144 

811290.8618 
811300.9278 
811310.6927 
811288.1899 
811298.8802 
811308.8343 
811287.2070 
811297.0931 
811306.9737 
811313.3936 
811301.5420 

. 811288.2640 
811289.6589 
811308.6083 

4314. 400a. 
4314. 490• 
4314. 320,. 
4314.5700 
4314. 430Qa 
4314. 380· 
4314. 620e-' 
4314.5100 
4314. 370 .. 
4314.450 . 
4314. 42olr 
4314.6200 
4314.470. 
4314. 330 .. 

-

-

-
-
.. 
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£NG!ME" TE"ST (Ell 
SwMIJ NOS. 'iSt·C[O 

::\CAFB\TESTHOLE\TESTHOLE Thu Dec 26 14:14:19 1991 

NUMBER DESCRIPTION NORTHING 

Page 1 

EASTING ELEVATION 

=============================================================================== 

0861 BORING 1229461.4662 808379.7927 4268.9200 

862 BORING 1229454.0202 808370.5370 4268.9600 

863 BORING 1229451.4620 808390.7645 4268.7000 

864 BORING 1229439.2439 808335.4696 4268.9500 

865 BORING 1229459.8446 808171.7184 4269.1900 

866 BORING 1229461.6646 808380.9380 4268.8000 

867 BORING 1229462.5927 808378.7814 4268.8500 

868 BORING 1229457.7507 808370.6086 4268.7100 

869 BORING 1229452.1008 808387.8977 4268.6400 

8610 BORING 1229439.3897 808338.8646 4269.0500 

EDS 

.·.· -~ ~-



NE S'"(?)R.M WAit:~ .DR.AtNAG.E 
SWIII\U NO. Cf5 

::\CAFB\TESTHOLE\TESTHOLE Thu Dec 26 15:44:00 1991 Pa """ 1 

NUMBER DESCRIPTION NORTHING EASTING ELEVATION~ 

=======================~=======================
================================ .. 

BORING 
BORING 
BORING 
BORING 

EDS 

1235330.1794 
1235249.0128 
1235327.7120 
1235246.0644 . 

808710.7412 
808942.3118 
808714.5440 
808946.4206 

4279 .8600 ... 
4278.5100 . 
4280.0800-
4278.3500 .. 

-.. 
-
-

-
-.. 

.. 
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OLD CN1tl MCLO&'T RINSE: A~CA 
5VJ/'II\J tJO. <?6 

~:\CAFB\TESTHOLE\TESTHOLE Tue Jan 07 10:25:50 1992 Page 1 

NUMBER DESCRIPTION NORTHING . EASTING ELEVATION 

===================================~-===============================
=========== 

0961 BORING 1235138.0067 810514.3974 4279.3246 

EDS 



SAN lli\R'I 5&wE~ ll~f 
-m ~C.Ii 13 L. v D 
S""WMU NO. q 8' 

::\CAFB\TESTHOLE\TESTHOLE Thu Dec 26 15:37:19 1991 Pc -1 

NUMBER DESCRIPTION NORTHING EASTING ELEVATIO~Nt 

=====================================================
=========================~ 

3801 1238272.7408 806108.9983 4308.120<)w 

3802 1238218.6291 806120.5489 4307.260C 

3803 1237831.9775 806119.4738 4303.440(JIIIi 

3804 1237231.0200 806122.8312 4301.9300 

3805 1234735.5138 804186.7349 4298.520~ 

3806 1234783.0482 804231.3483 4299.040( 

3807 1235134.8996 804583.7093 4299.293~ 
3808 1235236:2790 804673.7129 4300.0600 

3809 1235293.9180 804733.6810 4300.400~ 

3821 1235352.8966 804783.9654 4300.530C..,.. 

3822 1235752.0163 805174.2759 4300.8000 

3823 1235834.5286 805266.9802 430l.43og.. 

3824 1235963.5399 805393.2757 4302. 600( ' 

3825 1235990.7408 805408.4205 4302. 610CIIIIit 

3826 1236067.0193 805495.6791 4302.5900 

3827 1236278.4874 805701.1231 4302.8700... 

3828 1236346.0357 805768.0764 4302.790( 

3829 1236514.5991 805935.4810 4303.260(1111 

EDS .. 
• .. -.. .. -... .. ... 
1lllllt -.. -
liiiiiiJ -
IIIII 

'----.) .... 
filii, .. 
IIIII .. 
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~At-.llTA f2.\j- $fWER LlNE-
17\~lWA-~ B ~ 8-Asr CJF ~uNwA~ 

sW NIU NO. 't&" 

::\CAFB\TESTHOLE\TESTHOLE Tue Jan 07 10:19:38 1992 Page 1 

NUMBER DESCRIPTION NORTHING EASTING ELEVATION 
=============================================================================== 

3810 BORING 1236563.2800 806802.5300 4297.5500 
3812 BORING 1236412.0900 807400.5300 4292.0300 
3813 BORING 1236394.4700 807441.5700 4290.4100 
9814 B.ORING 1236398.4100 807468.3700 4289.7700 
9815 BORING 1236381.3500 807496.2200 4288.3500 
3816 BORING 1236374.1300 807523.5000 4288.2000 
9817 BORING 1236379.2000 807544.0400 4288.5600 
9818 BORING 1236356.9256 807584.0014 4289.5400 
9819 BORING 1236364.7555 807601.0382 4289.7300 
9820 BORING 1236349.1600 807666.6700 4289.6700 
9830 BORING 1236317.4700 807753.0700 4290.7100 
9831 BORING 1236233.7300 808091.6400 4289.7900 
9832 BORING 1236040.5509 808868.8002 4287.3400 
9833 BORING 1235965.5928 809164.3779 4284.9200 
9834 BORING 12·35923. 8996 809344.6365 4283.9700 
9835 BORING 1235916.9998 809404.3867 4283.95.00 
9836 BORING 1235899.1848 809474.4516 4283.3700 
9837 BORING 1235867.5106 809559.9264 4282.4700 
9838 BORING 1235826.5931 809729.1327 4284.5300 
9839 BORING 1235722.7454 809839.1784 4284.0800 
9840 BORING 1235521.2903 810086.7230 4281..0300 
9841 BORING 1235501.8143 810126.8978 4281.2800 
9842 BORING 1235468.9254 810151.5473 4281.3500 
9843 BORING 1235352.5066 810293.5558 4281.2500 

EDS 



WA5TI: WA ~ LA-60 ON S 
5UJM U NOS. C<l I , ! <l ;l .. 

C:\CAFB\TESTHOLE\TESTHOLE Men Jan 06 16:54:00 1992 Pa 1 

NUMBER DESCRIPTION NORTHING EASTING ELEVATION 
.. 

===============================================================================· 
3003 BORING 1235009.1800 810321.6400 4279.9500 

3002 1¥ SAMPLE 1234488.1492 810324.0259 4281.0000 1111!11 

3004/goo( SAMPLE 1233543.8335 810483.8363 4281.0000 

5003 SAMPLE 1234563.3215 810357.5194 4281.0000 • 

5009/Soot SAMPLE 1234864.3357 810257.1941 4281.0000 

5010/S"oo~ SAMPLE 1234764.1818 810416.5112 4281.00001111 

5011/Soo'{ SAMPLE 1234420.9901 810514.4941 4281. OOOOIIillli' 

501¥ SOoS SAMPLE 1233593.9532 810280.9938 4281.0000 

5013 *fsoC>b SAMPLE 1233332.7266 810337.1001 4281. 00001111111! 

5014 -Jt./.5007 SAMPLE 1233434.7507 810505.1140 4281.0000 

5015 /S00'6 SAMPLE 1233382.7037 810855.9536 4281. 0000• 

EDS 

·.,-:.; . . · 

-
-
-
• 

-
-

t .. 
I 



I Iii 

-.. 
FIRE DEfARTNENI 7/?.A tNtNG.. A f?EA NO. ;).. 

- SWMO NO. l06 

- C:\CAFB\TESTHOLE\TESTHOLE Thu Dec 26 13:56:23 1991 Page 1 - NUMBER DESCRIPTION NORTHING EASTING ELEVATION - =====================================================~========================= - 1 BERM 1227662.2790 809421.4559 0.0000 - 2 BERM 1227621.4514 809412.7186 0.0000 
3 BERM 1227595.7249 809378.3816 0.0000 
4 BERM 1227616.6014 809343.4847 0.0000 - 5 BERM 1227652.0393 809330.2534 0.0000 - 1061 BORING 1227638.2526 809353.2450 4261.2700 
1062 BORING 1227627.9177 809395.3695 4261.2000 - 1063 BORING 1227624.6716 809563.7653 4261.6900 
1064 BORING 1227650.7292 809546.9721 4261.6100 - 1065 BORING 1227638.4405 809355.4962 4261.4400 
1066 BORING 1227626.5301 899562.7295 4261.8400. - A BERM 1227679.0610 809572.9796 0.0000 
B BERM 1227657.7402 809615.4858 0.0000 - c BERM 1227620.8530 809595.0973 0.0000 
D BERM 1227600.5021 809561.7578 0.0000 - E BERM 1227620. 0816" 809526.3857 0.0000 - F BERM 1227632.8907 809515.4782 0.0000 

- EDS 

--.· .. -
-' ----------... 
----- t .. 

! -



Ft~E; ocfART"MeNT TRAINING Af?EA f'J~. 3 
.5vv MU NO . 107 

C:\CAFB\TESTHOLE\TESTHOLE Thu Dec 26 14:07:48 1991 p 
1111111 

1 

NUMBER DESCRIPTION NORTHING EASTING ELEVATIO: .... 
==============================================================================-' 

1071 BORING 
1072 BORING 
1073 BORING 
1074 BORING 
1075 BORING 
1076 BORING 
A BERM 
B BERM 
c BERM 
D BERM 
E BERM 
F BERM 

EDS 

1228318.1183 
1228324.4692 
1228271.8004 
1228286.4186 
1228285.0067 
1228274.8422 
1228356.0960 
1228363.5848 
1228343.5755 
1228304.0486 
1228265.6960 
1228244.8396 

810001.4245 
809972.5739 
809978.8897 
810030.1422 
810032.3501 
809981.2307 
809954.0927 
809993.4629 
810029.7006 
810050.5673 
810043.0426 
809996.9082 

4265.480!llll 
4265.800<.., 
4265.6600 
4264.8500 
4264.850c"'l 
4265.660'-' 

0.0000 
o.ooog. 
0. 0001 
0-.000I!IIil 
0.0000 
O.OOOi~i 

•• ... 

-

• 



I IIi 

-------... 
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------

FleE" DE"fAf.T~ENT T'RA-<NINo ft~cA tJO.i.{ 

sw IY\ I) NtJ. £0? 

::\CAFB\TESTHOLE\TESTHOLE Thu Dec 26 14:02:29 1991 Page 1 

NUMBER DESCRIPTION NORTHING EASTING ELEVATION 

=============================================================================== 

1091 
1092 
1093 
1094 
1095 
1096 
1097 
1098 

BORING 
BORING 
BORING 
BORIN!i. 
BORING 
BORING 
BORING 
BORING 

EDS 

1227791.0783 
1227575.4634 
1227683.0261 
1227634.3762 
.1227793.3677 
1227579.9733 
1227685.5328 
1227638.1672 

810528.8861 
810526.7057 
810414.3771 
810453.6856 
810531.8252 
810524.3087 
810413.3710 
810450.9199 

4265.4600 
4264.4900 
4265.2400 
4265.2500 
4265.4400 
4264.5000 
4265.3300 
4265.0700 



····: .; .. ; .... 

MDN lTOR.ING. WeLLS AT 
INA-51ewA TtR. I.-A G CONS (SwMu 6JO. tOt) 

DL.{) EN1tlMOL.Q£..'t .€ti\JSE A fEA (swl"'u 
LANDFILL hlO. 5 (S'wMu ~o. 11'3) 

-
::\CAFB\TESTHOLE\TESTHOLE Thu Dec 26 16:12:11 1991 

NUMBER DESCRIPTION NORTHING EASTING 

==============================================================================,. 

1001 
1002 
1003 
1004 
1005 
1006 
1007 
1008 
1009 
1010 
1011 

TESTWELL E 
TESTWELL F 
TESTWELL G 
TESTWELL H 
TESTWELL K 
TESTWELL A 
TESTWELL B 
TESTWELL I 
TESTWELL J 
TESTWELL D 
TESTWELL C 

l-..l£1..-L Rls£R E.L£YATION 
E. --;---.. -... _:-__ -±_2_8_3__;. ::c,.CX,p:.....;____:_..:....:,__;__ 

r: 4-279.2~ 

--~ 
H -- ·-· .. 

K 
A 

6 

I 

D 
c 

. ~ ·--·---~-----·- ·--------
4-280.02. 
.,, .. _______ -----
4274.50 

.. ····- ··----.. ---
42"11.4-B 

4-2.&7. o5 
.... - .. ---··---------
4Zlo5.+1 

4-ZLP5. 28 ----
42&7. 2..5' 

EDS 

1235063.5443 
1234545.0413 
1233696.3498 
1233170.4388 
1234698.8024 
1228225.1655 
1226600.2258 
1226224.3618 
1225949.8998 
1226029.4899 
1225989.8281 

809705.0864 
810709.1161 
810906.6399 
810462.2392 
811028.0421 
809337.3899 
811121.1823 
811123.5121 
810987.7561 
809948.3243 
810614.4206 

4281.1100111111 
4276.3000 " 
4277. 81oo• 
4272.3300 
4274.3000 .. 
4265.0200 " 
4263.3100., 
4262.8400 
4262.4200 .. 
4263. 3000_. 
4265.0300 

-



--

-
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-
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OFFS"'f1t P.>FtCKC..R.OUN/'J 5t7F5 

::\CAFB\TESTHOLE\TESTHOLE Tue Dec 31 11:33:01 1991 Page 1 

NUMBER DESCRIPTION NORTHING EASTING ELEVATION 

=============================================================================== 

OFS1 
OFS2 
OFS3 

BORING 
BORING 
BORING 

EDS 

1242520.1438 
1241124.4047 
1236558.8614 

803383.0608 
803976.9886 
801027.4295 

4326.4021 
4315.3267 
4316.8835 



::\CAFB\TESTHOLE\TES'l'HOLE Tue Dec 31 11:28:40 1991 

NUMBER DESCRIPTION NORTHING 

P .. -':; • 
EASTING ELEVATI<.-============================================================================== 

30 
31 
BRASS CAP 
KP-89 
KP-85 
KP-78 
KP-67 
KP-33 
LY-113 
LY-112 
LY-111 
LY-110 
LY-109 
LY-108 
LY-107 
LY-106 
LY-1.05. 
LY-1.04 
LY-103 
LY-1.02 
LY-1.01 
LY-100 
PI-15 
PI-9 

r . 
! 

PORTAIR CAP 
PORTAIR AZ MK 
CONTROL POINT 
CONTROL POINT 
CONTROL POINT 
CONTROL POINT 
CONTROL POINT 
CONTROL POINT 
CONTROL POINT 
CONTROL POINT 
CONTROL POINT 
CONTROL POINT 
CONTROL POINT 
CONTROL POINT 
CONTROL POINT 
CONTROL POINT 
CONTROL POINT 
CONTROL POINT 
CONTROL POINT 
CONTROL POINT 
CONTROL POINT 
CONTROL POINT 
CONTROL POINT 
CONTROL POINT 

EDS 

123997S.7900 
1.239942.2440 
1.236566.6100 
12361.40.4370 
1.236932.0800 
1236713.3900 
1238234.7300 
1238473.4790 

"1.241933.1786 
1240027.5828 
123581.6.2101 
1236594.9760 
1.235342.9400 
1.236260.6900 
1239539.7630 
1239053.5230 
1.233081.3340 
1231.261.9660 
1.227532.3810 
1227676.2530 
1.230268.2130 
1234088.5850 
1236408.5900 
1237273.3300 

808821.4700 
80641.3.8730 
807351.8900 
810682.8470 
806416.5900 
805990.3000 
806078.9400 
808778.4660 
803606.5152 
806267.6669 
801842.8486 
806251.3824 
804684.1800 
805556.0270 
808061.4750 
810828.6350 
809988.3180 
811230.5040 
81.0943.571.0 
809846.3430 
809960.6140 
809918.6640. 
802472.1.000 
803320.5900 

1111111 
4323.80E 
4348. ooc-
4294.02( 
4291. 750 .. 
4300.390 
4302. 690'111111f 
4307.520 
4309.235,.. 
4322.120•_, 
4316.310. 
4308. 386< 
4299. 810;-. 
4300. 690lllillll 
4303.020( 
431.8.690 .. 
4317.350: 
4281.380~ 
4271.4300 
4265. 600tfll 
4265.5101 .. 
4273. 730o-
4278.7900 
4316 .. ,7( .. 
4316. sc... 

.. 
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APPENDIX B-4 
SANITARY SEWER LINE VIDEO CAMERA SURVEY REPORT 

22792A/89MC114W/R9.TS 10-06-92/RPT/8 



ill I 

----
!IIIII ---------------

illll! -
'----------.. -... .. .. -

CCTV Inspection of Sanitary Sewer Trunk Lines 

CANNON AIR FORCE BASE 

For: 

WOODWARD-CLYDE CONSULTANTS 
I;:ngineering and sciences applied to the earth and its environment 

Cook Construction Company, Inc . 
Albuquerqu~. New Mexico 

October 1991 
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Findings/Specific Line Evaluation/Field Television 
Inspection Reports. 

Observation - Summary 
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II II 

--------------------------------------

.1. 1: INTRODUCTION AND PURPOSE OF REPORT 

I n ::;;; •:·::• ;::.-!:. (·::• m b (·:·:· r· !' 1 <.;..;? l !' 1..~1 C) cH:!I-'.J<:\ 1··· ci ···· C :L y· clo::·! C C• n ·:::. u 1 -!:. ,:-u··~ t ~:; !• En v :i. 1··· o rwH:·:· n t <:..:i. 

Engineers contacted Cook Construction Company~ Inc:. for 
cleaning and closed circuit television inspection of a 
pc) v· -i:. :i. c~n CJ()'v':i.·;:;. the sanitary sewer system at Cannon AFB~ 
New Mexico. The purpose of the inspection was to determine 
the condition of the conduits and to locate possible points 
o·f <::·x·f':i.ltl···;:tt:i.on ·fJ···om ti·H::· ~;;y,;:.tE•m!, th,:1t. c:ould c,:~u~;;,;:· !:;o:i.J ol·­
qround water contamination. 

The cleaning and inspection of the desionated lines, was 
performed between October 15th and November 2, 1991. 



INTENSITY CODES 
II. Findings/Field Television Inspection Reports/Specific 

Line Evaluations. 

The following data defines the degree and extent of the pipe 
conditions observed. 

Alignment codes: 
A) Begin 1/4 pipe water. 
B) Begin 1/2 p1pe water. 
C) Camera under water. 
D) End camera under water. 
E) End 1/2 pipe water. 
F) End 1/4 pipe water. 

Crack codes: 
(:,) <:!./;.:~·· 1;,1 ~· <1 '1... 
B) <l/2"lJ.i ~· :i '···-2 ··1... 
C) <:J../~·:·: 11 \J.I~, >:?'1 ... 
D) >:1./~:·~··t, .. l~, <:1. 'L. 
E) >1/? 11 \J.I, 1 '·-·~:~'1... 
F) >:1./;~~''I.J.I~, >2 'I... 
G) Hole in pipe-small 
H) Pipe missing-<60 degrees 
I) Pipe missing->60 degrees 

Debris codes: 
{,) Dt·~bJ·-i s--l...:i. q h t 
B) 
C) 
D) 
E) 

F) 

Ik~ b , ... i ~::.····r··k:·d :i. um 
DE~ b I'" :i. ~:;··-HE~'" vy 
Gn::·.:v::;(·?····Liq ht 
G n::·~ <:\ s~:·~··- f'"l€·~d i u m 

G , ... (:·~ ''' s (·? •·•· H<·::· ''' v y 

.Joint codes: 
A) DRP JT >90~ clear 
B) DRP JT 80-90~ clear 
C) DRP JT <80~ clear 
Dl SHF JT >90% clear 
E) SHF JT 80-90~ clear 
F) SHF JT <80~ clear 
("-\ '1 l..\.1)) -JT ~=~ 11 ·-·:":)" 

H) b.JI) .JT ~:~II ···A II 
I ) (1..ID .JT >t:·l" 
,J) E:F~I< .J"T····l:i.(.:.lh-1:. 
I<) f-:F~I< ,JT····ITJ€·:·d:i.Lt!Ti 

1...) E~F-~ I< .JT ···· h(~),:\'v'>' 
f"'l) Typ:i. c:,:\J. joint 
1'-1 ) •...,• :i. ~:; i b 1 (:·~ q '" ·:::. k.•:::• t 
0) Leaking at joint 

.. .. 
II .. .. ... 
Ill 

• 
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-----------------.. 
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Lateral codes: 
(i) F'TF~ f.;EJ;: ()II ··<1. II 
B) F'TF( SEF~ :1. II····~=~" 
c ) PTF~ SEF~ ~·::II-··:·:-; II 
D) PTF;; SEI~ ::>'1 -··+ 
E) Defect SER Conn 
F) 

G) 
))(:~<:H:I/unusc-?d SEP 
F.C"\CtOJ'")" S~f.:'lr'-.1 :i. C:(~) 

H) Plumber service 

Roots codes: 
l~:oo t.~;·-·1 :i.c1 h t 
F~oo t "E:--··rnE)cf :i. um 
F:oo t !;··- hE·~,:t vy 

Structural codes: 
A) Line DET-light 
x-::) l..:i.nf.~ DET -·mc0d :i. um 
C) l...:i.n(0 DET -· ht:).C\ vy 
H) P:i.p<::· DET··-hf.~i-\V)" 

i...) P:i.pc-:-~ DET-·l:i.qh-1:. 
fvf) P:i.pE~ DET-··nH·?cl :i.um 
1'-1) P:i.pc:;o DET-··nonc~) 

D ) Cl'v'i:\1 <: ~=-~~~ 
r··, .::.} Ov<~.l 

· ........... 
... 'lo),,. ·Y-<:1.0~·;; 

r· .. ) Ov<:d. >:1.0~-.~ 
("'' ..:1) Co 1 1 <:\ ps(~~d 



PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base; Clovis, New Mexico 

Woodward-Clyde Consultant 

Jeff Ehrenzeller, P.E. 

INSPECTION DATES: October 16, 1991 

WEATHER: 

LOCATION: 

Fair - moderate temperatures 

Start manhole M192 North end of Torch Blvd; 
TV - South to manhole M195 also on Torch 
Blvd. 

PIPE SIZE; TYPE: 12" VCP -·· 3·ft jcdnts 

TAPE NO.: 

TECHNICIAN: 

DISTANCE 
READING 

Juan Carlos Santiago 

CLOCK REF REMARKS / NOTES 
POSITION 

--------------------------------------------------------------------------------------------------------------------------
:1.8.0-19 .. 0 

39.:1. 

:1.50 .. 0··-:l. 56.0 
239.:1. 

28/' .. 0 

:3 4 ~::~ II () -•• :.:> ~::. l ~~ () 
349.n 

:J.Or.OO 

1::00 

Dip :i.n 1 :i.ne 
Typical misaligned joint; probably 
caused by out of round pipe; but 
within tolerance at the time of 
installation. 
Slight dip in line. 
Typical misaligned joint; probably 
caused by out of round pipe; but 
within tolerance at the time of 
in~:; t<:'-11,:\ t:i.on. 
Small amount of roots in joint. 
F;:oot Concl:i.t:i.cm "t-1" 
Typical misaligned joint; probably 
caused by out of round pipe; but 
within tolerance at the time of 
:i.n~:;t<:d.L:c.·t:i.on .. 
Appears to be a broken pipe blister. 
A hole probably would have root 
:i. n tt-·us:i. on~: .• 
Slight dip :i.n line .. 
Small pie shaped crack. 
Ct·-<:\(::k Cond :i. ticm "A" 

(Continu0~d) 

• .. 
.. 
"" 

.. 
"" 

.. 
"" 



11:1 

-----

------
-----.. 
---
---
--------

DISTANCE 
READING 

CLOCK REF 
POSITION 

REMARKS I NOTES 

--------------------------------------------------------------------------------------------------------------------------

!50:1.····508 
~5:1.6·-·524 

532.7 
~:~~:)9 n 0 

M.H.# 
.... .J5:? ____ _ 
Depth==13 '-·6" 

COMMENTS: 

ll:OO 

l :? :: ()() 

.B::OO 

9::00 

L :i. v (;~ ~:; (;-~ !'"V i c (;~ c CH1 n (~' c: t i on -· :I../ '1" 
p I'"CJ tn .. tf::.i on ·-· Li:\ t..-::-~1'·<:-d. c:od(·:~ "H" 
Small longitudinal crack. 
C1r<:1Ck c:oncl:i. t:i.on "B" 
l...:i.'v'(o·:• ~:;.(;~rr• ... J:i.Ce COnnf.~C:tiOI1 !' ~;Oi!H~ C:lr<:•.C:k1;; 

a t. s; E"! rr v :i. c: <-.-:· • 1... c\ t E~ I'" .c:\3. c: 0 elf..~ II H II 
Small diagonal crack. 
Clr<:\ck. c:rJndition 11 1~ 11 

Typical misaligned joint; probably 
caused by out of round pipe, but 
within tolerance at the time of 

ins:. t.c:\ll ''' t:i. on. 
Small root intrusion 
Slight dip in line. 
Slight dip in line. 
End T.V. 
E .. O.L. 

FLOW 
\;?.n.\:ttJ:l 

TOTAL FEET TELEVISED (539 ft) 

M.H.# 
... J .. ?.;~! ..... 

Ik:.·pth~==8 '-··!:\" 



Soecific Line Evaluation 

Direction of TV-South. with flow. 

The ohoto-orint shows a specific sewer pipe defect for 

usually selected for the photograph. 

f' f"lC) to:;:. ~;:. i"lC)I.)._:·:;:. -0. 

V-shaped crack in 
-t!·H-:e p:i. D(·:·' ,·,1_ -1:. -l:.f·1o:-:e 

~::.piqot r.-:-:•ncl. 
Aporox. Sta. 349.9 

·1·1··i i :::. :::.(·:·:·q fn(·:-:n t. C)'f 1 :i. n (·:-~ ~ .. J.:'£'. -:::. c:c:;n ·::~ ·1:. i·''l..t c: t.<·::.t(j :..1. -:::.in (;_t 1 ~;: ,. ''vi(~ p :i. p(·":."~ ~~ 
Roots have grown through the joints in several sections of 
pipe. Also, some house service lines have minor protrusions 
ir·i tc) ·i:.t··,r.:.• fn~;•.in 1 :i.n{·:~~.. ~:)rn~:~.:tl cv·.:·:-..::::\-·:.~::. t1~1(·:·:•;'·(.;~ C)b·:::.(·:-~r····v·(·:·)d ~:.'.. t. ·:::.\-:·:•\/(:_-;,--·-:·:'.1 
j () :i n ·i:. ::: .•• 

IIIII 

.. .. .. .. 
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PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base~ Clovis, New Mexico 

Woodward-Clyde Consultant 
4~:.n~:~ ~:>o.. Ll1~:;.t<-.~J·- PaJ·-(.·.:vJ<~.y 

Jeff Ehrenzeller, P .. E .. 

- INSPECTION DATES: Oc:toi:H-:-:•1'" :1. /' !' 199:1. ---
--
------------------

WEATHER: 

LOCATION: 

Fair - moderate temperatures 

Start manhole #:1.95 on Torch Blvd; 
TV - South to manhole #196 also on Torch 
:Blvd .. 

PIPE SIZE; TYPE: :1.2" VCP ··- ::-;i't joints 

TAPE NO.: 

TECHNICIAN: 

DISTANCE 
READING 

#:J. ··- So::~qmen t; "B" 

Juan Carlos Santiago 

CLOCK REF 
POSITION 

REMARKS / NOTES 

============================================================= 
'~ .. 4 

126 .. 9 

~~58 .. 8 
~~6:::. .. () 

M.H.# 
... J,Z~L ___ _ 
Dt'l::.-1:11="8 '-·!5" 

COMMENTS: 

:1.~~::00 

:1.0::00to2::00 

Typical offset joint~ probably 
caused by out of round pipe, which 
was within tolerance at the time of 
install;;, t.ion .. 
Live service connection - Lateral 
c:ode "1-1" 
Typical offset joint; probably 
caused by out of round pipe, which 
was within tolerance at the time of 
:i.nst;;\lla tion .. 
Pitting in cn3wn of pipe. 
l'lis.cd.:i.qn<-.~cl joint Jo:i.nt codo::~ "D" 
End T .. V .. 
E.O .. L .. 

FLOW 
$.9~,ttb. 

M.H.# 
. .. J: . .?§?. ..... 

DE~pth~-;;:J.(), ·-2" 

TOTAL FEET TELEVISED (263 ft) 



Tape #1~ Segment u r.".l u 
~ 

Scecific Line Evaluation 

Manhole #195 South to Manhole #196 

Direction of TV-South~ with flow. 

The photo-print shows a specific sewer pipe defect for this 
section of ~1ne. The most severe condition observed was 
usually selected for the chotograph. 

Photo shows a 
typical misaligned 
joint; probAbly caused 
by out of round pipe, 
but within tolerance 
at the time of 
installation. 
Approx. Sta. 255.1 

This segment of line was constructed using 12'' VC pipe. 
Some deterioration in the crown of the pipe was noted. 

• • 

• -
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PROJECT: 

FOR: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base; Clovis, New Mexico 

Woodward-Clyde Consultant 
4:'.i£32 Eo.. Ulst<·?W P.:<.l···l.-:.w,:\y 

INSPECTION DATES: Octob<·:)l'. 17!, :I.C:J9:1. 

LOCATION: ~~t<:\l'"i:. man hol<0 #:f. 96 on Tcwc:h Bl vel;; 
TV - South to manhole #197 also on Torch 
Blvd. 

PIPE SIZE; TYPE: 12" VCF' - 3-f't j o:i.n ts 

TAPE NO.: 

TECHNICIAN: 

DISTANCE 
READING 

#1 - Segment; "C" 

Juan Carlos Santiago 

CLOCK REF· REMARKS / NOTES 
POSITION 

============================================================= 

44.0--46 .. 0 
107 .. 8 

:1.26.7 

l.B9 .. ·!J 

Typical misaligned joint~ probably 
caused by out of round pipe, which 
was within tolerance at the time of 
inst.allc\tion. 

10:00to2:00 Some pitting in crown of pipe • 
12~00 Live service connection - Lateral 

cod~::! "H" 

:1.:1.:00 

:1.:1.:00 

Typical misaligned joint; probably 
caused by out of round pipe, which 
was within tolerance at the time of 
:i.nst~-\11,:\ t:i.Cin. 
F~oot 

Root 
L:i.V€:.' 

intrusion through joint. 
cock;> "A" 
service connection 

CCHh?! "1-1 11 

Live service connection 
CCH:I ~:-~ II H II 
Live service connection 
cod<:·~ "H 11 

(Continued) 

La tf.~l'" <:\1 

!...a t<·:·~r·al 



DISTANCE 
READING 

CLOCK REF 
POSITION 

REMARKS I NOTES 

============================================================ 

374 .. :::; 
t.Wl..O 
,:w:J.. :t. 

M.H.# 
..... lZ{?. ........ . 
Ih:~ p t h =~<l () ' --~;~" 

~::.: ()() 

7:00 

Typical misaligned joint; probably 
caused by out of round pipe, which 
was within tolerance at the time of 
ins·L:\ll<:"ltion .. 
Possible root intrusion .. 
Possible root intrusion. 
End T .. V .. 
E .. O .. L. 

FLOW 
~?.9.\:~ .. tt! . 

M.H.# 
-... L?.~:.?.:_ ... 

Dept.h:::::I.O '·-·:1.0'' 

TOTAL FEET TELEVISED (401 ft) 

COMMENTS: Note sE~rv:i. ce 1 inf:.' conrH~~cticm :i.n man hole. 

, .. 

.. 
IIIII 
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Soecific Line Evaluation 

Manhole M196 South to Manhole M197 

Direction of TV-South~ with flow. 

The photo-print shows a specific sewer pipe defect for this 
section of line. The most severe condition observed was 
usually selected for the photograph. 

Photo -=; ho\,.Js a 

small root intrusion 
thn:n.tq h ti·H·:~ .:i o:i.n t !• 

and a small radial 
cl~<:tck in th(;? CI'"<:H"If""l o·f' · 
th(:.-;. p:tpf.-~. 

Approx. s•a. 133.5 

T hi~==· -s:.~:~q f!H0n t ni' 1 in'"'' \A.Icl.~::. cons i:. n.~ c:-!:.<:~d u:::. in (J :l. :~·:·:" \JC p :i. p~:-~ • 
Roots have grown through the joints in several sections of 
pipe. The house service lines appear to be adequate. 
Additionally, it was observed that the vitreous coating has 
deteriorated in s~veral pieces of pipe. 



PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base~ Clovis~ New Mexico 

Woodward-Clyde Consultant 

Jeff Ehrenzeller, P.E. 

co 

INSPECTION DATES: October 17, 1991 

WEATHER: Fai ,,. -·· mod0~1'·;:1 te te•mp<"-'l,.a tu•·-~-:.·s 

LOCATION: Start manhole #197 on Torch Blvd; 
TV - South to manhole M198 also on Torch 
Blvd. 

PIPE SIZE; TYPE: :12 11 VCF' ·-· 3i't joint~:; 

TAPE NO.: 

TECHNICIAN: 

DISTANCE 
READING 

Juan Carlos Santiago 

CLOCK REF REMARKS I NOTES 
POSITION 

============================================================= 
:l.l. .. 5 

:1.:1.7.2 
17~L1 

:1.79.0 

••.v "'(') f'\ 
.,_)(::' ."1 n <::• 

8::00 
:1.2::00 

:1.~~::00 

:1.0::00 

:12::00 

:12::00 

Typical misaligned joint~ probably 
caused by out of round pipe, which 
was within tolerance at the time of 
:i.n£;talla ticm. 
Possible root intrusion. 
Live service connection - Lateral 
code 11 1-1" 
Shifted joint -·· Joint coclf.~ 11 D 11 

Live service connection 
code 11 1-1 11 

Live service connection 
cod~:~ 11 H 11 

1 ... <:"1. t~~ r '" 1 

Live service connection Lateral 
codE~ 11 H" 
Note the series of offset joints. 
Live service connection - Lateral 
c:odf? 11 H 11 

(Con tinue·d) 

IIIII -



----
-----
--------
----
---
--
-----

DISTANCE 
READING 

CLOCK REF 
POSITION 

REMARKS I NOTES 

============================================================ 

M.H.# 
_ ... ;!:.?..Z.-····­
J)<;,•pth=-:1. :1. .. 9 .. 

COMMENTS: 

Encl oi' T .. V .. 
E .. O .. L. .. 

FLOW 
~~9.':L.t!J. 

TOTAL FEET TELEVISED (397 ft) 

M.H.# 
_ .. J: .. Zf.L .. 

[l(;~pth:::::l2" ()' 

Note most of the connections showed between 45 
deqrees & 90 degrees of non-congruent joint .. 



Soecific Line Evaluation 

Manhole #197 South to Manhole #198 

Direction of TV-Scruth. with flow. 

The photo-crint shows a specific sewer pipe defect for this 
~ection of line. The most severe condition observed was 
usually selected for the photograph. 

Photo show~:; an 
offset joint in the 
pipe that appears to 
have been caused by 
settlement. 
Approx. Sta. 179.0 

f J·n~; ~:.E•gmeJnt oi' J.:i.nE~ lJ..'"·•.<::. con-=:.tn . .l.c:-to:_.:.cf u~;:i.nq :!.~:" VC: 
Roots have grm~n through the Joints at one location 
house service line aopears to be satisfactory. 

p:i.p~:;· .. 
Th(:·~ 

-

.. 

.. 
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PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base; Clovis, New Mexico 

Woodward-Clyde Consultant 
.C:J.3B~~ So.. Ulst(·~lr F'i:\l'"k.tJJ<:\)'. 

Jeff Ehrenzeller, P.E .. 

INSPECTION DATES: October 18, 1991 

WEATHER: 

LOCATION: 

Fair - moderate temperatures 

Start manhole #19B on Torch Blvd; 
TV - South to manhole #198A also on l~rch 
Blvd .. 

PIPE SIZE; TYPE: :!.:;"~" VCP -·· 3·ft joints 

TAPE NO.: 

TECHNICIAN: 

DISTANCE 
READING 

#:1. - Segment; "E" 

Juan Carlos Santiago 

CLOCK REF­
POSITION 

REMARKS I NOTES 

--------------------------------------------------------------------------------------------------------------------------

13:1... 4 
:1.44 .. 9 
:1.47 .. 0 

M.H.# 
__ tzsL_ ..... . 
Depth=:::J.2 .. 0' 

Typical misaligned joint~ probably 
caused by out of round pipe, but 
within tolerance at the time of 
installation .. 
Note line of displaced joints. 
End T"V .. 
E .. O .. L .. 

FLOW 
~iQ.~.Ltb. 

M.H.# 
L?.~J~A 

Depth==: 1 0 .. 4 ' 

TOTAL FEET TELEVISED (147 ft) 

COMMENTS: No significant defects observed.. Most of the 
connections showed between 43 degrees and 90 
degrees of non-congruent joint. 



Soecific Line Evaluation 

Manhole N198 South to Manhole N198A 

Direction of TV-South~ with flow. 

The ohoto-print shows a specific sewer pipe defect for this 
section of line. The most severe condition observed was 
usually selected for the photograph. 

Photo shov,1s ~ 
series of noncongruent 
joints. This condition 
is. probabl:>-' c:<i\t.tsE~cl by 
out-of-round pipe, 
that 1"l<:1 ~; w :i. thin 
tolerance at time 
of installation. 
Approx. Sta. 131.2 

This segment of line was constructed using 
This section of pipe was in good condition. 

•f ~:·· tt 
.1 • .< •• 

.. 
\ 

II 

IIIII 
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PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base; Clovis, New Mexic6 

Woodward-Clyde Consultant 
4582 So. Ulster Parkway Ik~llVf::OJ··· !I co 

Jeff Ehrenzeller, P.E. 

INSPECTION DATES: October 18, 1991 

WEATHER: 

LOCATION: 

Fair - moderate temperatures 

Start manhole #198A on Torch Blvd; 
TV - South to manhole #199 also on Torch 
Blvd. 

PIPE SIZE; TYPE: 1~:=" VCP -·· 3i't .:i oin ts 

TAPE NO.: 

TECHNICIAN: 

DISTANCE 
READING 

#l -· Segment;; "F" 

Juan Carlos Santiago 

CLOCK REF REMARKS I NOTES 
POSITION 

============================================================= 
7.0 

1.41.5 
:J.l't2" 0 

M.H.# 
-.J:.~?..~~t!... ..... _ 
Df:.•pth::=:J.0.4' 

Typical misaligned joint; probably 
caused by out of round pipe, but 
within tolerance at the time of 
:i.nstallati<:m. 
End T.V. 
E.O.I.... 

FLOW 
~1.m_t .. t.!:l 

TOTAL FEET TELEVISED (142 ft) 

M.H.# 
___ !.?.2 

DE-~pth==:t.3. t.~' 

COMMENTS: No ':::.:i.gni·ficc\nt cl€·~·f!'.~c:t~:; ol:)~;<::'l~ved.. !•lost <Yf thE-~ 
connections showed between 45 degrees and 90 
degrees of non-congruent joint. 



PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base; Clovis, New Mexico 

Woodward-Clyde Consultant 
4~:=.n~:: So.. Ul~~-tet·- P,!\v·k.\'·'"'·Y 

Jeff Ehrenzeller, P.E. 

INSPECTION DATES: Oc:tobE·)t~ :I.B, 1. 991. 

WEATHER: 

LOCATION: 

Fair - moderate temperatures 

Start manhole #199 on Torch Blvd and 
Argentia , TV - Southeast to manhole #200 
near 195 Argentia. 

PIPE SIZE; TYPE: 1::=." VCP ·-· 3ft jc)ints 

TAPE NO.: 

TECHNICIAN: 

DISTANCE 
READING 

Juan Carlos Santiago 

CLOCK REF 
POSITION 

REMARKS I NOTES 

============================================================= 
8.2 

80.7 
2:1.3.5 
215.0 

M.H.# 
.. J ... ?..2.·-·········· 
DE)pth~.:::J.4 .. (), 

Typical misaligned joint~ probably 
caused by out of round pipe, but 
within tolerance at the time of 
installation. 
Debris in bottom of pipe. 
End T .. V. 
E .. O .. L. 

FLOW 
f~.Q.~.':.:~ .. b~f:'.~~.2.:.t 

M.H.# 
~~g.Q. 

1)(,:.~ p t h:::: 13 .. 0 , 

TOTAL FEET TELEVISED (215 ft) 

COMMENTS: ~3m6\J.l amount~:; of ti<-:·~t.w:i.~; in bottom oi' 1 ine. 

... 

-

-
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Soecific L1ne Evaluation 

Manhole #199~ to Manhole #200 

Direction of TV-Southeast~ with flow. 

The photo-print shows a specific sewer pipe defect for this 

section of line. The most severe condition observed was 

<.tsu,:\lly ·;:.,.::~le~c:te~d i'o1'· i:.hE-~ t:)hotoqJ···.:\ph .. 

Photo ·:;;hot .. l:; som(s> 
debris in the bottom 
o·f t h(·:~ p;i.JJ(s> that. 

c:oul d not !:H"~ 

removed by conventional 
cleaning methods. 
Approxn Sta. 81.7 

r h:;. ::; ::;(:~~.Hn<:,>n t 
The cone! :i. ·U.on 

of 1 irH:~ 11.1,;·~s con::;tn.t\::tE·d 

of the pipe appeared to be 
u~::.i nq 1 t:: u .•. ,.1 VC 
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PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base; Clovis, New Mexico 

Woodward-Clyde Consultant 
4582 &3. Ulster Parkway 

Jeff Ehrenzeller, P.E. 

INSPECTION DATES: October 18, 1991 

WEATHER: 

LOCATION: 

Fair - moderate temperatures 

Start manhole #200 located near 195 
Argentia St.~ TV- Southeast to manhole 
#200A near the operational apron. 

PIPE SIZE; TYPE: 1 !5" VCP -· 3ft joint~:; 

TAPE NO.: 

TECHNICIAN: 

DISTANCE 
READING 

#;~ -·· Beqmen t;: "B" 

Juan Carlos Santiago 

CLOCK REF REMARKS I NOTES 
POSITION 

=~=========================================================== 

32.8 

~33 .. ~:: 
B6.0 

;.H.# 

~00 -·-­
pth:-.:::1.3 u 0, 

Blister in pipe coating. 
Typical misaligned joint; probably 
caused by out of round pipe~ but 
within tolerance at the time of 
installat:i.on. 
End T.V. 
E.O.L. 

FLOW 
§.Q.~!:!:.t!§:~~.:t .. 

TOTAL FEET TELEVISED (86 ft) 

M.H.# 
:?.~~g_tj_ __ 

Depth=lO .. ,~,' 

ENTS: Small amounts of debris in bottom of line. Most 
of the connections showed between 45 degrees and 
90 degrees of non-conqruent joint. 



il'' 

--------... ---... ---------
----.. 
----.. 
-------

Specific Line Ev~luation 

Di n~ction cd' TIJ····Sou thea·:;;t.., w:i. th ·fJ.o:;,• .. 

The photo-print shows a 
section of line. The 
usually selected for the 

specific sewer pipe defect for 

Photo ·:::.J .. ,cH.;~:; ,,_ 

b 1 :i. -:;:. ·1:. r:.:: .~ :i. 1"1 t h(0 

vitreous coating 
o·f thE~ p:i.p(-;) .. 

Approx. bta. 13.0 

most severe condition 
photOC.JI~.,;\ph .. 

ObSE•I''Vf!:d 

Th:i.::; ::;rc-:•(:_lf!H-:-:•nt_ c:d' :l.:i.nr:.~ •-•.1<.-'\S c:on:::-·l:l'-ll.(::-l:~~'d u::;:i.n~:.J :!.~:." '·./C 
The condition of the pipe appeared to be satisfactory. 

thi:::. 

p:i.pP,. 



PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base; Clovis~ New Mexico 

Woodward-Clyde Consultant 
4~'.'8~:~ So.. Ulst(.;:w F';,u··kv_t<:l.y 

Jeff Ehrenzeller, P.E .. 

INSPECTION DATES: Oc:tobe•·· 1<?, :l.s-'9:1. 

WEATHER: Fair - moderate temperatures 

LOCATION: St<:\l~t m.:mholf.:' if:l.:l.3() loc:ate~d on Tcwc:h Blvd, 
Southwest of the intersection with Trident 
Ave. TV Northeast to manhole #1:1.3, also 
locat~d on Torch Blvd, Northeast of the 
intersection with Trident Ave .. 

PIPE SIZE; TYPE: 1.0" VCP -- :"5i't joints 

TAPE NO.: 

TECHNICIAN: 

DISTANCE 
READING 

Juan Carlos Santiago 

CLOCK REF 
POSITION 

REMARKS / NOTES 

============================================================= 
6 .. 8 

t,1 .. 7 
6;;~. () 

M.H.# 
J .... EI~7L ____ _ 
Df:~ p t h:::f.l ',~." 

Typical misaligned joint~ probably 
caused by out of round pipe, but 
within tolerance at the time of 
:i.nst,"i\llation. 
End T .. V. 
E .. O.L .. 

FLOW 
N9.!:..i!}.~~.1. 

TOTAL FEET TELEVISED (62 ft) 

M.H.# 
L:t.}_ __ _ 

De!pth==!:'• ':1.0" 

COMMENTS: Tf.·~levis.ecl i'•··om m.:"ln hole! #1 :1.3t), ·un-ouq h m,;u' hol<-::· #113 
to manhole #118.. No pipe deficiency observed .. 

.. -
• .. 
-

.. 

... 
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PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base~ Clovi~, New Mexico 

Woodward-Clyde Consultant 
4582 So. Ulster Parkway 

Jeff Ehrenzeller, P.E. 

INSPECTION DATES: Octt1bf:)r·- 17', :J.<?s-':1. 

LOCATION: Start manhole #:1.:1.3 located on Torch Blvd~ 
Northeast of the intersection with Trident 
Ave. TV Northeast to manhole Mll8~ also 
located on Torch Blvd, Southwest of the 
Sextant Ave. intersection. 

PIPE SIZE; TYPE: 10" VCP -- ::)ft. j c>in t~; 

TAPE NO.: 

TECHNICIAN: 

DISTANCE 
READING 

Juan Carlos Santiago 

CLOCK REF 
POSITION 

REMARKS I NOTES 

============================================================= 
:1.6.0 

~:~f~., ~=~ 
~5:1.. ·~) 

~.'llt. 6 
,~:f. .. !) 

64"2 

8:1. .. 6 

B/'. ::-; 
8/'.7' 
09. ~:) 
s>::-;. /' 

:!. ~:~2 "/' 

9::00to2::00 

~=~::00 

3::00 
9::00 

6: 00to9 ::00 

:1.0::00 
:1.0::00 
2:00 
~-~:: ()() 

:1. :: ()() 

1:1.::00 

Shifted _io:i.nt!l .Joint code "F" 
Typical misaligned joint; probably 
caused by out of round pipe, but 
within tolerance at the time of 
in~:;tallation .. 
F~oot in tr'·usicm, Root c:ocl€·~ 11 f:1" 
F:oot :i.n tr···us:i.cm !I (:;:oot code "A" 
F<oot intr,·usion, F~oot. c:ode "(.~" 

t=;!<:><::r"t i•-, tJ ... Lts;ion !• l=(t1<:>t. <::ocfe •• ~-~l·• 
Misaligned joint, some root 
:i.ntxusion, Root code "A" 
F;:oot in ·tJrusion !I r.;:oot cod€-~ "r;" 
Hoot. :i.n tt-us:i.on !I F~oot cod<~) 11 

(.1" 

f_<:-n<;.l:i. i-.ttdi<:\1 C:l''i:\c:l.-:., (~1''<:\CI-·:. C:C)clt-~ 11 1'~1 11 

f( <":"1. d j_ ,:d. C: ~~ <:\ C: k !f c ,.- <:\ C 1-:. L Od (·:·) II {~ II 

t=;.:c)o -1:. in t. , ... \.\ ~:~ i t·:.r) , i=~c)C) i: C:C.'CJ <~-: '' r:l'' 
F;:oot in tr,·u,,;ion ~ (:;:oot c:ocf<.:~ "(:," 
Longitudial crack between end of 
p:i. p(;,.> & ~:,(~~,,.,d. C:f~ 1 :i.n<'? !I Cr-·ack cod(-~ "{1 11 

(Con t inw£~cl) 



DISTANCE 
READING 

CLOCK REF 
POSITION 

REMARKS I NOTES 

============================================================ 

:t. 5~· .. l~ 
:1. 9:;:~" o to~::oo .. o 
:t. 99 .. !5 to~:~B:::; .. :::; 
~::B::> .. Oto:::.o:;~. 0 

~:) ~== () .. ::1 

M.H.# 
1-J:.~t-......... . 
D<~~ptf"l::::!.:\' :1.0" 

COMMENTS: 

:1.:1.:00 

:t.:?:OO 

1:1.:00 

Live service connection, 
Lc< t€:'J'"<:d. cock· "H" 
Live service connection, 

False service line connection 
Dip :i.n 1 :i.n<-:·) 
No recording, camera under water. 
Dip :i.n 1 :i.nf:) .. 
End T .. V .. 
E.O.I.... 

FLOW M.H.# 
H9.!::-.:!~.!::~f..Y-f:\E:~.:t. ;!,.1.~~---·· 

D.:.;.pth::::5 ·· 7" 

TOTAL FEET TELEVISED (331.0 ft) 

-
Ill 
• 

.. -



---
-
-
----------
-
-
-
.. 
---------

Soecific Line Evaluation 

Manhole #113~ to Manhole #118 

Direction of TV-Northeast~ with flow. 

The photo-print shows a specific sewer pipe defect for this 
section of line. The most severe condition observed was 
us~ally selected for the photograph. 

Phot.o si·H)IAIS a 
small longitudinal 
crack between the 
~;.piqot and "' 
se,~v:i. c:e 1 in('_;~ 
c:cmnec:tion in 
th0: p:i.p<-:.-. 
Approx. Sta. 122.7 

This s~:.·qnH"'•nt o-r J:i.rH::~ w<:v::; c:cH'-,-::;tn.u::tE:•d u-::.-irH_:_t 10" 'JC p:i.p<::· .. 

Roots have grown through the joints in several sections of 
pipe. 



PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base; Clovis~ New Mexico 

Woodward-Clyde Consultant 
4582 So. Ulster Parkway 

Jeff Ehrenzeller~ P.E. 

INSPECTION DATES: OctobE~Ir :1.9, :J.9<?l 

WEATHER: 

LOCATION: 

Fair - moderate temperatures 

Start at manhole M1:1.8 located South of the 
intersection of Sextant Ave. and Torch 
Blvd; TV-Northeast to manhole #122, also 
located on Torch Blvd. 

PIPE SIZE; TYPE: 1~:~" VCP -· :.:~i't .:i o:i.n t~;; 

TAPE NO.: 

TECHNICIAN: 

DISTANCE 
READING 

tt2 -- SE~qm<·?n i:.; "E" 

Juan Carlos Santiaqo 

CLOCK REF REMARKS I NOTES 
POSITION 

============================================================= 
:1.::-; .. o 

96.0to:l.:l.9 .. 0 
:l ~:> ~1 .. () 

lc':>t.+ .. Oto:I.BO .. 0 

:J.<7b .. O 

B::OO 

:;:~ :: ()() 

::::~::00 

2:00 

Typical misaliqned joint, probably 
caused by out of round pipe, but 
within tolerance at the time of 
:i.nst<:\1 1<:\ ticm .. 
Possible root intrusion, 
Root. codE:~ "f~" 

D:i.p :i.n l:i.nf? .. 
Shi·f't<-:~d .:io:i.nt!, ,Joint c:ocl<::;;o "F" 
D:i. p j_n 1 in•::~. 
Longitud:i.al crack between service 
and <-:~nd o·f pi pc'~ !' C1···<:~.ck. code~~ "A" 
Live service connection, 
L<.~. tEoJ·-<:11 cod<:" "H" 
Live service connection, 
La te1'·a1 cod<~ "H" 
Build-up of debris in line ahead of 
camera. Removed 
Cle<:~.n p:i. pc0. 

(Conti nuf::·cl) 

• • 

.. 
• 

• • 

-



---
-
.. 
---.. 
--
--
-.. 
-.. ---
-----
--

DISTANCE 
READING 

CLOCK REF 
POSITION 

REMARKS I NOTES 

------------------------------------------------------------------------------------------------------------------------

:2:.:::::~ n :.::: 

M.H.# 
JJ .. q .............. . 

COMMENTS: 

FLOW 
1.:·!~_:;!.!:::.';,.!}.~:1-.~~}.i~.:t 

Typical misaligned joint; probably 
caused by out of round pipe, but 
within tolerance at the time of 
:i.nr::.t;,-..11,-:~ tion. 
Back flow near end of l:i.ne. 
Buried manhole #121 
!:;:i£~~:;t;,~ t TV 
E.O .. I.... 

Through 
M.H.# 

·····-····-·;!,.;:;~_;!:.. ....... . 
FLOW M.H.# 

I.J~:!..t:::.t:.!:).!::;::.{:\?.=~.:t ;!,_;;;;_~~;·-··-··· 
SE:· E·:· n r::-~ x t r::. h <·::' <7~ t 

Dr::;•pi:.h===/"' '~~II 

TOTAL FEET TELEVISED (243.0 ft) 

Televised through manhole #121 wh:i.ch is buried. 



PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base; Clovis, New Mexico 

Woodward-Clyde Consultant 

Jeff Ehrenzeller, P.E. 

INSPECTION DATES: October 19, 1991 

WEATHER: Fair - moderate temperatures 

LOCATION: Start at buried manhole #121, located in 
Torch Blvd, Northeast of Sextant Ave., TV 
Northeast to manhole #122 located in Torch 
Blvd~ midway between Sextant Ave. and 
{.w· cad :i.<:\ f.l v e n 

PIPE SIZE; TYPE: 1;:~" VCF' -· :::.ft joints 

TAPE NO.: 

TECHNICIAN: 

DISTANCE 
READING 

#2 ··- S<-.'!<;.1 mE.•n t ;: " F" 

Juan Carlos Santiago 

CLOCK REF REMARKS I NOTES 
POSITION 

--------------------------------------------------------------------------------------------------------------------------
:1.7 n 5 

:1.::w .. 9 
:1.6:1. .. B 

:1."/B .. O 
:1."78.0 

M.H.# 
;! ... ;;~J .... -.... );;':.\ .. ~.r:A~.r:!. 
Ik~ptlv=~:'' 11" 

COMMENTS: 

c-y: ()() 

::>::00 

:1.0:00 

Typical misaligned joint~ probably 
cau~~d by out of round pipe, which 
was within tolerance at the time of 
:i.n~;tallc:\ ticm. 
Diagonal crack at joint. 
C!rc\Ck C:Ocl(:·! II (~ 11 

Longitudinal crack near service. 
C1'·ack c:ocJ(~! 11 A" 
L.iv\:"-! ~;(01rv:i.C:(·? l:i.n(;;o!, Lcl.t<-."-!n.-\l. codE• 11 !-1" 
t=~oot. in tn.tsion ~· t:;:oot c:ocle 11 A" 
Root intrusion at manhole 
End T.V. 
EnO.L.. 

FLOW 
!::!.Q.!::~:UJ.~;·~-~~-~~.:t 
'-'d. th ·flow 

TOTAL FEET TELEVISED (178.0 ft) 

M.H.# 

• 

" tllllll 



-----
-
--------------------------

Soecific Line Evaluation 

Manhole #121, to Manhole #122 

The photo-print shows a specific sewer pipe defect for this 
section of line. The most severe condition observed was 
usually selected for the photograph. 

Photo sho\l . .f~s ,:., 

1 a n;.l €~ <:Hnoun t c··f 
n:iots <:! r~ot•,•:i.n<,:J 
bt::·)t\.L.IE!Em thE• p:i. j:H·:·) 

an ci ·tho:~ ·f<:\ c:.::e o ·f 
t hrc.:> m<:\n ho 1 (·:·) n 

Approx. Sta" 175.0 

This seoment of line was constructed usino -! f:: II 
.1 .... 1 1./C pipE·! .. 

Roots have grown through the Joints in several sections .... ,:: 
\ •• 1 f 

pi pCo·!. E;:m,;d.J C:l'·,;\c:J-.:~;. t•JE·:•I~E:• ob=:.E'I'''v'\':~cl c\ t ~5PVE•I·"cd .:i o:i. n 'L:; ... 



PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base; Clovis~ New Mexico 

Woodward-Clyde Eonsultant 

Jeff Ehrenzeller~ P.E. 

INSPECTION DATES: October 20~ 1991 

WEATHER: Fair - moderate temperatures 

LOCATION: Start at manhole M200A located near the 
operational apron, TV Southeast to manhole 
#201 located in operational apron. 

PIPE SIZE; TYPE: 1~-"' VCP -- ::H't joints 

TAPE NO.: 

TECHNICIAN: 

DISTANCE 
READING 

Juan Carlos Santiago 

CLOCK REF REMARKS I NOTES 
POSITION 

============================================================= 
:2)1 .4 
31.'~. :1. 

:1. 7~5. Oto:l.80. 0 
~-:~50" Oto260 .. 0 
~~70 .. o to;.~~=~o .. o 

2<?:1.. 9 

M.H.# 
~;;99t!! ........ . 
I)(~~pt.h=::1::5 '4'' 

COMMENTS: 

7~00 Build-up in line. 
Typical mis~ligned joint; probably 
caused by out of round pipe, ~At 

within tolerance at the time of 
:i.nst.~lle<.t:i.cm. 

Slight dip in line. 
Slight dip in line. 
Slight dip in line. 
End T.V. 
E.O.I..." 

FLOW M.H.# 
f~.~.?..!:~ .. t!::r.~.~~~"::?.J. ---~~.Q} ..... . 

D.:::;·pth:::::J.~:: '0" 

TOTAL FEET TELEVISED (292.0 ft) 

IIIII! .. 

, 
• 



ll1 

-----.. 
--------------------------------

PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base; Clovis, New Mexico 

Woodward-Clyde Consultant 
r.~ !5H;.·:: ::;o.. U 1 ~:; t(;,, ,.- F' ''' r-·f.·.:t•,l<:\y 

Jeff Ehrenzeller, P .. E .. 

INSPECTION DATES: October 19~ 1991 

WEATHER: F ,-,, :i. ,... ·-· modf.-~1'.,-:t t.<:-~ tE'm pf:;·•··· <:\ tu •···es 

LOCATION: Start at manhole #201 located in the 
operational apron, TV Southeast to manhole 
H~·::02 10 C:~\ t(~~d :i. n t,:·\ X J. \1-.lc:\}' II l~l II D(,~(:\ ,... t h0~ 
operational apron .. 

PIPE SIZE; TYPE: 1 :::." VCP -- ::::ft j c:d.n t-::;. 

·TAPE NO.: 

TECHNICIAN: 

DISTANCE 
READING 

~r:~ -­.,.., ..... "A" 

Juan Carlos Santiago 

CLOCK REF REMARKS I NOTES 
POSITION 

============================================================= 
49 .. :3 

f:~8 .• ~:~ 
<:..-"':1." ~=­
<_':1 !7c " ;.:~ 

90.0to99 .. 0 
:1.0!5 .. ~:: 
l~::t.l .. 3 

::::"?4 .. B 
40:1. .. 0 

9::00 
:i. :1.: OOtc~:J.2:: 00 

;;: : ()() 
:1. :1. :: OOtoL":: ::00 

:1.;~::00 

<::. :: 00 to :1.2 :: 00 
10::00 

:1. :1.:: 00-l:.o:l. ::00 

Typical misaligned joint; probably 
caused by out of round pipe, but 
within tolerance at the time of 
installation .. 
False service connection .. 
Lc:' t(~J'"<:d. cod€~ "F" 
l...onq i tucl itieo.l cr-·,:H::k, Ct'"C:\Ck. c:oci(;~ "B" 
L.C)n<;_l i 1.".L\d iJI<!t.l CI'"C\C~·:·~· c; .... <.:\C:I.-:. C:C)CfE~ II :t·: 11 

F~<:K1t :i.n tn.ts:i.ons !I F~oot cod~:·' "t1" 
F~oo t in t t'·u s ion , i=~oo t c:<.xk~ "f-1" 

J=(ad ial Cl'·ac:k.!, Ctr<:\C:k cod<:? "fi" 
Slight dip in line 
Debris in bottom of pipe" 
Debris in bottom of pipe" 
Slight dip in line 
F~ e\ d :i. c:\ 1 c: .,. c\ c: 1-·:. !I c •. -.:·1. c: f.·:. c: 0 cl (::·! It 1~1 11 

Appears to be roots growing in line 
Poot in t•···u!:;:i.on !I F;:oot c:ocl(:~' "t1" 
Pc:\di~\1 c:t'.<.'\Ck., Cr···,~.ck cod<·:-~ "C::1" 
Slight dip in line" 

(Con t:i.nu<,:-d) 



DISTANCE 
READING 

CLOCK REF 
POSITION 

REMARKS/NOTES 

============================================================ 
~:''>'4 11 -.l 
~=.=. <.:? t. . .. () 

M.H.# 
?.9.1 .................. . 

COMMENTS: 

End T .. '.J .. 
E .. D .. I... 

FLOW 
~.i.\;;·.~ .. .':~tJ.":!.\·~'-~?..~~~.:t. 
1.1 . .1 :i. -f:. h ·f]. 0\J,I 

TOTAL FEET TELEVISED (596.0 ft) 

M.H.# 
.... ~~-(~;~·:·; ..... 

I)(-:~pt.h::::~j .• f'," 

• • 
11!11 

• 

• • 



..... 

--................. ~ 

-------------
-----------------

Manhole #201~ to M2nhole #202 

Direction of TV-Southeast~ with flow. 

photo-orint shows a soecific sewer pipe defect for 
·;:;(·:::ct:i.on J :i.nE:.· r. T h('·:· mo~:; t. ·;;;r:.~·v·(:ef·-e COild :!. t:i. on 
usually selected for the photograph. 

F' ho to s:, how·:::. ,::•. 
s:.m.cd.l t'·oo t. 

tht'·nuqh jo:i.n-i: .• 
Apcrox. Sta. 88.2 

c:d' line was constructed using :i. :;:." 

t.h:i.-s:. 

Th:i.~:; 

t=;:oot~; 

p:i.pe, 
h.f.\V(~: 

Al~:.o!' 

<JI''O\],In 

sm,;1l J. 
through the joints in several sections of 
C: J· .. <:•. C: k-;;;. \J.H:~ I''E• 0 b~:;r:.:•I''VE:d <:1 t ~;e·v·~"' 1··· -~'<. J. j 0 :i. n -!:. -;:~ ... 



.. ~.' 

PROJECT: 

FOR: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base; Clovis, New Mexico 

Woodward-Clyde Consultant 
4~:1B;.:~ So. UL:d·.(0t··· Pat···l.-:.t,,t,:~y 

PRINCIPAL: Jeff Ehr~nzeller, P.E. 

INSPECTION DATES: October 20, 1991 

WEATHER: 

LOCATION: 

Fair - moderate temperatures 

Start at manhole M202, located in taxiway 
"t-1" rH?<":\1·" t.h<·? opf?v·-::~ticHl<:d. apt··on, TV 
Southeast to manhole #202A, located between 
t<:l.X iw<:iy "f-1" <:Hid F~t .. trH>.t;;~.y 4./:;~;.:: .. 

PIPE SIZE; TYPE: 15" VCP -· ~:)·ft j cd.n t-:;;. 

TAPE NO.: tt3 -·· Sf?gmen t ;: "B" 

TECHNICIAN: Juan Carlos Santiago 

DISTANCE 
READING 

CLOCK REF 
POSITION 

REMARKS I NOTES 

--------------------------------------------------------------------------------------------------------------------------
:1.9.0 

74.5 
90. :1. 

<7'B. <:7 
:to;.::. 7 
:1.0;:~ D 7 
10~:\.!7· 

:l.ll.l 

:1.:1.:00 

1:1.:00 
1:1.:00 
:1.0:00 

l. :i.: OOto:l.~::: 00 
:1.0::00 

:lO: OOto:l. :1. ::00 

:1.::00 

Possible blister of vitrified 
me\ te1···ial" 
Typical misaligned joint; probably 
caused by out of round pipe, but 
within tolerance at the time of 
:i.n~;t<:\J.l<:\ tion" 
H<!l.di,"Ol.l cr·.:-\cl-·:., CI'"<H:k code "A" 
r.;:aclial Clrack, CI'"<":\C:k code 11 fol 11 

Possible root intrusion. 
1:;:ac1 :i<:d. Clr<":\C:k., ·Cirack C:Oclf~ 11 fo\ 11 

Lonq :i. tud inal <:l'·ack, c1··ack ccH.iE) "B" 
Lonq :i. tud in.:d. c:r·ac:ki, c1··ack code "f.1" 
Both l'"<:<.cl :i.c\J. ,;..nd Jonq :i. tud :i.n,:..l (:l···.:~.cl-·:s !• 

both c:od<::~ "f~" 

Typical misaliqned joint~ probably 
caused by out of round pipe, but 
within tolerance at the time of 
inst,:~ll<:\ tion .. 
Longitudinal crack and radial crack, 
both c:ocl~:~ "("," 

(Con -1:. :i. n u~:~d ) 

.. -



'li' 

------------------
..... -.... 
-----------------

DISTANCE 
READING 

CLOCK REF 
POSITION 

REMARKS/NOTES 

============================================================ 
:t::)B .. 8 
:l.t:f:l. .. 9 
:~_,q~::l II~;) 

:1.~.'10 .. 6 
:1. !:.:,:1, n () 

l t.=.~:~ .. <71 

:1.63 .. 0 
:J. <!:,<;} .. C.) 

:J. /'~=~ n () 

'"l _.,. ·:v •"") 
J'.:.I...J-..> n .r.:. 

~~Of.:· .. t.+ 
::-:~:1.:1. .. 5 

;:~lB.O 

;.:~~;)() .. 9 

;:~::-;2 "<_;> 

~~:,:)(:)" !5 
::-:~44. '? 
~~f.+B .. f.~ 

;';:~81 .. B 
284 .. :3 

299 .. 4 
:30~:) .. :.:> 
:::)()6 .. 6 
::>:tO .. :I. 
:::::1.0 .. :1. 

::; '-+ () .. ~=.\ 

8::00 
".? :: ()() 

:1.0 ~ OOto:::) ::00 

:1. :1. ~ 00-f:.c:.:i. :: ()() 

ll:OOtol:OO 
;;:~: ()() 

/':00 

B::OO 

:1.::00 

:1.0:00 

:1.0 = ()() 
9:00 

(? :: OOtol :1.::00 

9::00tol:l. :00 

:1. 0: 00 to~~: 00 
9::00to:I.::OO 

:.:~ :: 00 to~~~:: 00 
<::.> :: 0() i·.c)::) :: 00 

:1.~:-~ :: OOto~:~ ::00 
:1.0:: OOto:l. ::00 
/' :: 00<:\ncl~:~ ::00 

~~~ 00 
. :1. :1.: ()() 

:1. :1. :: OOto:l .. 00 

:1.:1.:00 
:1.:1.::00 

9: OOto:l.l ::00 
9:: OOto~-:~ ::00 

1~: c-~ cl :i. ,;.. 1 c:r- ;:1. c: 1-·:. ~~ c: ,.-· ,;.. c i-·.: c: o elf:-: II (l" 

f:) c:c-~ m i -· c: i ,,. c: u 1 ,:\ ,,. c: , ... .:~ c: 1-·:. ~~ c: ,.- <:·~ c: 1-·:. c: o d €-.' " I-:-: 11 

F: ,;.. cl :i. ,.,_ 1 c: ,,. ,;{ c: k:. f.-> , c; ,~ <."t c: h. c: C) cl (;-~ " (.~! II 

Root intrusions through joint. 
l=::acl :i.<:d. ct'·ac:k~~ c;,.-·,:~c:k. code-? "D" 
Hoot in tn.t~.;ion !I r·oot. cocl0~ "~~ 

F\ad i i:\ 1 c: ,~ <.-\(: 1--:. ~~ c:: , ... ,:\ c: k. cod <::• 11 A 11 

r.;:oot in trU~SiOJ'"I !I t-C)C)'f: C:Ocft~ 11 (~ 11 

Semi-circular crack, radial, crack 
cod€~ "?1" 
l..onq i tud in,:\1 <:1'"-<:l.C:I··.:, c:t·-.:-i.c:l.-:. code:= "r~" 

an cl r ad i <:\ l c ,,. "''· c: 1--:. ~~ c: ,,. ;:~ c: k. cod~:~ "n 11 

F\<:\cl i<:d. ct·-.:~.ck, C:I"<O'.C:k cod~? "f"i 11 

Displaced joint where pipe changes 
fn:1m VCP to UF..:C. 
Note corrosion in crown of pipe .. 
Displaced joint where pipe changes 
fl~om L.II=::C to VCP, <:\lso C:I''<H:kecl joint 
C:l'·ack c:oeh? "D" 
F\<i\d ial c:r.:~c:k:., cJ~<.'\c:k cod€:' 11 A" 
F~oot in t1'·usion !I l'·oot codf? "r~" 

F~oot int1"usj.on, t"OrYl: c:odf? "f.1" 
Pi(~ shaped C:J"ac:k!l c:r<:l.ck cod~? "r::." 
Root intrusion through joint, root 
r~ode "A" .. 
Hoot intrusion through joint, root 
cc)Cie "~~~~ 

F~aclial Cl"eo.c:k, crac:k code-:~ "A" 
Root intrusion through joint, root 
c:odf.~ "A" 
RmJt intrusion through joint, root 
code:_;~ "A" 
F;:<H.i :i.<:..J. c;,.--ac:l-·:.~, Cl"ack. cock· "t=-1" 
t1 ~;c:c,• ,,. i E)~; oi' ,~ acl :i. a 1 c: ,,. <:\ c: ks <:\n cl 
lonc:;J:L tud in,:\1 C:I''<O\c:k.~:. !' codE• "t~\ 11 

1:;:<:\d:i.<:\1 cJ·-,:lc:k., C:l'"<:'~c:k c:oclc:_;~ "(1" 

R,:\cl L·:\J. c:r·ack~~ C:l''<:\c:k code "~~," 

I=:: ad L:d. c: r· a c ks, c: I'' a c: k. c:ocl €~ "f-:0." 
l...onq :i. t.ud :i.n<--=..1 C:l''<.-i.C:k, cr·,·,\ck code:~ 11 A" 
R<:\cl i<:d. ct"c·~c:k.!l cr·<:\cl-·:. code:-~ 11 A" 
Radial and longitudinal cracks, 
cod f:~ "r:'!)" 
F~<:\cl :U-x 1 c 1·- ,.,_ c 1-:. ~· c: ,,. ,3. c: k cod<::· "(~" 

l...onq :i. tucl j_ n a 1 c: I'' a c: 1-·:. !1 c ,,. <:~ c: k c:ocl c:-~ "1:1" 
F\<:\d :i.,:\1 C:l"c\CI--:.~~ c:J·--.:~ck. c:oclr:2 11 r::l'' 
F\ '" c1 :i. <:d. c: r· c\ c: 1-·:_ !I c: I'' <:~ c: 1-·:. c: o d <:·! 11 

(\ 
11 

(Con tinuc-?d) 



DISTANCE 
READING 

CLOCK REF 
POSITION 

REMARKS/NOTES 

============================================================ 
::r;;-o .. o 
:.::.·./' :1. .. "? 
:D·::; .. 4 
:.::.B2. /' 

;:)9:1. .. "? 
:::.<16 .. () 

M.H.# 

?9~=~···········-··-·· 
Ik~pth==8 'B" 

COMMENTS: 

(_Y' :: OOto:t;.:~: 00 
9:00 

:1. :i. :: ()() 
:1.:00 

1.0: OOto:;~: 00 

Fi:,;t.cli;:\1 c:v·,='.c:k!, cr··-.:..c:k cod€~ ••,-:-,,•• 
Long :i. tud :i.n,:d. c:l~.:-\c:l-:.!, c:r·,:\c:l.-.: code "r;" 
~)tTI<"E\]. ]. r<:td :i.-:·:\1 Cl'"<:\c.J.-:.~, ct ... <:\<.-:1--:. t:(:)d(~ '' f~)·! 
L.c.'n<;.ti tt\dincc.l c:r .. ·c,c:f...-.!. c:r'·<:i.cl-·:. c:c)d€-:a 11 f:<:1'' 
H,='.d :i.;:d. ,:\nd lonq :i. tud in,:\1 c:r~<H::k~:; !' 

c: r~ <:\ c: k c:ocl <-.-;;o "r.," 
End T .. V .. 
E.O.L. .. 

FLOW 
~:.Q.~,.~.:t.l.-:!.f:?.£\.~~~.:1:. 

M.H.# 
-... 1;.:.92.6 ..... 

Df:.-pth=:::f.O '2" 

TOTAL FEET TELEVISED (396.0 ft) 

Additional root growth observed at stations 293.4; 
297 .. 2; 306 .. 6; 310.~; 358 .. 3; 364.1 and 382 .. 7 .. Also 
a large number of joints showed between 45 degrees 
and 90 degrees of non-congruent connection. 

, .. 



-----
---
-
-------
----------
------

Soecific Line Evaluation 

T ap\7~ **::::; r. S(·:·~q rnen t '' B '' 

Manhole #202. to Manhole #202A 

Direction of TV-Southeast, with flow. 

The photo-print shows a specific sewer pipe defect for this 
section bf line. The most severe condition observed was 
usually selected for the photograph. 

f' ho to -r..; hews. <"='. 

S·fni:\11 <:'l.tnOUn·t of 
n:HJt q 1'"01.1,:-J:.h <!\nd 

i:\ r·ad:i.i:\1 Clr.C\C:k 

:i.n "l:.h~::> ClrO\JJil . O"f' 

th€~ piP(·:~. 

Apcrox. Sta. 98.9 

Th:i.~;:. ~==-(~!C_Ifn~:o·r·li:. cd' J.:i.nf.-~ \'.1<:\~~- C:Qn-::.~tn.s.c:t.(oo•d u~;.:i.ng' :!.~:.'." VC p:i.pE·. 

Roots have qrown through the joints in several sections of 
pipe. Also, small cracks were observed at several joints. 



Soecific Line Evaluation 

Manhole N202, to Manhole H202A 

Di~ection of TV-South~ast~ with flow. 

The photo-p~int shows a specific sewe~ pipe defect fo~ this 
section of line. The most seve~e condition observed was 
usually selected for the photograph. 

Photo ·::;ho•.~.r~;; 

c:oncU. tion of 
.:i o :i. n t l..,d·H·:·n·· (0 ·1:. h .;;:• 
pipe changes from 
VCP to un-~einforced 
c:onc:r·etf::• p:i.p(~u 

Appro~. Sta. 229.4 

Th:i.-:::- s€~(HIH-:~nt. o·f linE~ :.•J,:·t~::. c:ons;·lf-··u.ct.Pd u-s:.:J.nq :l.!:.'t" l.ii:;:c <:\nci 1./C 
pipe~ Roots have grown through a significant number of 
.:i o in t ~=· :i. n t h :i. ~:; ~;E:· c t :i. on o·f' p :i. pf;;) .. ~~ 1 ~=--c• ~~ <:;m<:d. J. c: 1· .. <'\ c: f-:.s v.H-~' r· 0::·) 
observed at nearly every joint. 

.. 

• 
Ill 

II .. 

, .. 
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PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base; Clovis, New Mexico 

Woodward-Clyde Consultant 
4582 So. Ulster Parkway 

Jeff Ehrenzeller, P.E. 

INSPECTION DATES: October 21, 1991 

WEATHER: 

LOCATION: 

Fair - moderate temperatures 

Start at manhole #122~ located on Torch 
Blvd approximately 421 ft. Northeast of the 

Sextant Ave. intersections, TV Northeast 

through manhole #138, to manhole #139, also 
located on Torch Blvd at the Arcadia Ave. 
in t.(·:) r-·~~-E· c: t :i. t)n .. 

PIPE SIZE; TYPE: l !)" VCP ·-· 3i't joint~::. 

TAPE NO.: 

TECHNICIAN: Juan Carlos Santiago 

DISTANCE CLOCK REF REMARKS / NOTES 
READING POSITION 
============================================================= 

f.:·" 5 
lZ:. :1. 

:1. :1. :: oo.~:~':'t :: oo 
~' = 00 

7::00 

~::.::00 

F~oot ·:i.n tn.ts:.:i.on !I l'·oot C<Jd(;~ "f-1" 

i=~oc)t j_n·tJ-··u~;:i.cm !' J'·oot cod~:) "r~" 

Root tn txu~:;:i.on !I l'·oot ct>el(~) 11 ~~·," 

Typical. misaligned joint; probably 
caused by out of round pipe, but 
within tolerance at the time of 
:i.nst<:tll<:-..t:i.on. 
Root intrusion through joint, root 
c:od·:= 11 r::-. 11 

Typical misaligned joint; probably 
caused by out of round pipe, but 
within tolerance at the time of 

:i. n ·:::. t.:t 11 '" t :i. on • 
It appears a section of the pipe 
glazing is missing. 
Root intrusion through joint, root 
C:C)d (·?..• 11 f:":) I! 

(Cont:i.nuE·d) 



DISTANCE 
READING 

CLOCK REF 
POSITION 

REMARKS/NOTES 

============================================================ 
l.J.:::-· •. l.~ !.=_) ;: ()() t.(] ·."?:! ()() 

l :: ()() 

:1. ;.~ :: ()() 

l:;:oot 
codE· 
F:oclt 

thn:lu.qh jo:i.nt.~, 
u i:~·,u 

:i.n tv·u~::.:i.on 1'"00-f:. 

C:· 0 .. ::~ F~ .:v:l :L:d c I'" .:·1 c: f.-:. !' c: ,,. ,:u: f.-:. c: o clt::~ " t, " 
67.6to70 .. 6 12~00 Missing section in crown of pipe; 

c !"" • .:\ c: k c: cH:I f.·) " H " c: .:\ v i t y h ,:\ ~:; i:H·::• E· n 
c: ,.··f:·) <~. t\·:·)d .. 

·7~:::.0 :1.0:00 Ct--.:·~c:k~:; <:1t _io:i.nt!, c:t··.:\c:k codE·"(," 
85 .. 4 2:00 Root intrusion through joint, root 

cod t:::• "f~" 
87 .. 8 :1.0:00to2:00 Root intrusion through joint, root 

:~.:.:::;.:~ .. 9 
1:::::4. /' 

:1.::-;:;;- .. ::~ 
:t::>a .. ::::: 

~=~():I. II 6 
:?03 n B 
2().-:"j. .. () 

M.H.# 
.:.!:..?.?._ ............... . 
D(~)pth=::B 'B'' 

:1.::00 

:1.0::00 
:::: :: 00 to ~j :: 00 

9::00 

:1.0:: ()() 

Flo\•-.t 
1'·10 I'" t h(;;.~ ,;\ ~;; t 

COd(~) "f~" 

LivE:· Sf:~J·v:i. Cf? 1 ine !' :I.e<. t(:::•t'·,:<.l c:och?. "I-I" 
Root intrusion through joint, root 
cod(?. "~~~~ 

Flaking of glazing material. 
Typical misaligned joint; probably 
caused by out of round pipe, but 
within tolerance at the time of 
:i.n~;t<:\Jl,:\t:i.on n 

l:;:oot in tJ·-u~;:i.cm thJ'"(JUqh jo:i.nt~, 
CC)d(0 II f"':)ll 

l:;:oot in tJ'·us:i.on tl11···ouqh joint, 
codE~ "A" 
Pipe side wall deterioration .. 
Pipe deterioration 
Joint separation 
End T .. V. 
E .. O .. L. 

FLOW 
Thv·ou<.;~ h .;l.. .. ;~m ..... 
Df:~pth:::::J.:;~ '9" 

I'"00-1:. 

v·oot. 

M.H.# 
To ~,§~l.. ... 
D(;.:pth::= 

TOTAL FEET TELEVISED (204.0 ft) to manhole #138 

COMMENTS: .. 



11,1 

--------------------------------------

Soecific Line Evaluation 

Manhole H122. to Manhole M138 

Directi~1 of TV-Northeast~ with flow. 

l"he photo-print shows a specific sewer pipe defect for this 
section of line. The most severe condition observed was 
USU<O\J.Jy ~;(-;~]. PC:tE•d ·fol'" thE~ phctot;.l r-.,_ph .. 

Fhotc ;;ho\i.J:~ . .;~. 

significant hole 
in the too of the 

p :i. pE·. t,J ::;o :' ''' 
C<'O\V:l. ty :i~~- b(;~:i.n.:_:_; 

created around the 
opening. Note~ the 
camera is upside 
dO\> .. IJ"l :i.ll th:i.:;; 
photoq r·.::\ph. 
Approx. Sta. 67.6 

TJ··.:i.s ""'·€'!CHI":E-~n·!:. o·f line J.>.J,:•.·:::. c:on-s:.·!:.r·ucl·.E-)d u::;ir·,c! · :i.~':.'' '.JC p:i.p•::-: .. 

F:c.\C) t ~:; h-::\ \.-'(·? (_:JI ... C)\J.Jn t.l-sf···c:;t.tq h ~:;.{-:..;\}eJ·" <':\1 j C) :i. ;"t t ~::. ir! t. i·t :L ·::; ~:;(._-:_~(:: t :i. c~n ()'f 

pipE). 



PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

E; .,:Hl :i. t. <:\. vy -::=. E! \>.H=::'l··· :i. n ~; p<c-! c: t i on ···· C ''' rHl C) n f~d. ,,. 
Force Base; Clovis, New Mexico 

Woodward-Clyde Consultant 
4~:;e~~ So.. Ul ~=· t(·:!l'" P<:\1·-kt•J,;\;·· D ~:·) n 'v' (·::0 , ••• !I c C) 

Jeff Ehrenzeller, P .. E .. 

INSPECTION DATES: Octob(o·!v· ~:::!.!, :!.<J?:J. 

WEATHER: Fair - moderate temperatures 

LOCATION: Start at manhole #:1.38, located on Torch 
Blvd 266 ft. Southw~st of the Arcadia Ave. 
intersection, TV Northeast to manhole #139, 
also located on Torch Blvd at the Arcadia 
Ave. in+ersection. 

PIPE SIZE; TYPE: :1.~.'•" VCP ·-· ::-;-rt joints. 

TAPE NO.: 

TECHNICIAN: 

DISTANCE 
READING 

Juarr Ca~los Santiago 

CLOCK REF 
POSITION 

REMARKS I NOTES 

============================================================= 

1:1.0.0 

:f.r:t/',.<) 
~·::oo. tt 

:1.:00 

:1.1::00 

l. :: oo~a :1. : oo 

l :: ()().~;.;:!. :1. ~ 00 

:!. ~ ()0~:.::!.1 :: 00 

8:: ()() 

:J.~·=:~oo 

:1.~:: r. ()() 

Debris build-up on pipe walls. 
Root intrusion through joint, root 
code " i~" 
Root intrusion through joint, root 
cod 1:"? "i~" 

Debris build-up in joint, debris 
cod•?. "D" 
Debris build-up in joint, debris 
COd(·:~ "D" 
Debris build-up in joint, debris 
cock'! "D" 
Root intrusion through joint, root 
cod<::·! "(~" 

Live service line, 
Live service line, 
End T .. I..J. 
E.O.L ... 

C:Od(:·! "H" 
c:qdf~· "H" 

] 

.. .. , .. 

J 



II,: 

-------.. 
-----.. 
-------.. 
-------... 
-
llrlll 

.... 
llrlll 

-
1111111 

... -

M.H.# 
J. .. :,}fL ............... . 
)) •::-~ P -1:.1·1 :::: :1. :? .. '} II 

COMMENTS: 

FLOW M.H.# 
i'l o r· t h ~:-:• ,:\ ~==· t ;_! .... ;·;;_(? ......... . 

D•::-~pt.h::~:f.o- ·=?'' 

TOTAL FEET TELEVISED (266.0 ft) 

A grease and debris build-up was evident at every 
joint between 26ft and 99ft. 



Soecific Line Evaluation 

Manhole M138, to Manhole #139 

Direction of TV-Northeast~ with flow. 

The photo--p!'':i.nt shcn,,r~:;. <:\ ~~-P€·)ci·fic: ~::.E·~'•E·)J··· p:i.p.E• dp·fpc-1:. -fcq-·· th:i.s~ 

section of l1ne. The most severe condition observed was 
usually selected for the photograph. 

PhGto ~;;l·)o\,,1-:; <"­
typ:i. Ct:\ 1 cl€-)pos:i. t 
of debris attached 
to th~:;- cn:H.'-'n o·f 
the pipe and joint. 
Approx. Sta. 22.9 

This segment of line was constructed using 

1:) :i. J:.' f::• •: !~) J. ~:~ C) ~~ 

grown through several joints in this section of 
debris build-up was evident between stations 

:i.9 •. () ,"?l.nd 27.,0, 



-
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-
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PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base; Clovis, New Mexico 

Woodward-Clyde Consultant 

Jeff Ehrenzeller, P.E. 

INSPECTION DATES: October 22, 1991 

WEATHER: Fair - moderate temperatures 

LOCATION: Start at manhole #139, located on Torch 
Blvd. at the intersection with Arcadia 
Ave., TV Northeast to manhole M148, also 
located on Torch Blvd. 

t_,_t :i. t h Eu , ... f.~"-"·'''· ~:) t. 
at the intersection 

PIPE SIZE; TYPE: l ~-'~" VCP ···· :·::.-rt .:i oint·:::. 

TAPE NO.: 

TECHNICIAN: 

DISTANCE 
READING 

Juc\n· C,: .. t'"lo~::. S<:tn t:i.<:\90 

CLOCK REF 
POSITION 

REMARKS I NOTES 

--------------------------------------------------------------------------------------------------------------------------
() .. () 

:.::.9. ;:~ 

"?1. 7 

:l.OB .. O····:l.:l.:f. .. 0 

:f. :I.B. 0····:1. !_:=.~:=~ .. 0 
:l.::;.c? .B 

:1.6)' .. 0····:1. -_;;·~:;" () 

Top ot' pi po=.· 
Top o·f p:i. Pf.~ 

:I. ~ 00 ·to ~.i ~ 00 

:1.:00 

:1.::00 

<_;:' :: ()() 

B::OO 

D(·:::bt···:i.~:; bu:i.ld··-up 
Di£~bt···i~::. build-··up 
L :i. v<.z· ~:;o=.· r·v i c.:;:! 1 :i. r-..::~ !I 1 ''' t(·? ,,. cd. cock~ "H" 
Typical misaligned joint; probably 
caused by out of round pipe, but 
within tolerance at the time of 
:i. n ~:; -l:.<:\ 11 <:•. t :i. on " 
Slight build-up of debris in crown 
oi" p:i. p(·?. 
Slight build-up of debris in crown 
o·f p :i. p(o·). 
Slight dip in line. 
Radial and longitudinal crack in 
p i p .:·:·) <:1. t .:i o i n t !I c r· ,;\(:: 1-·:. c: c:.cf <·~· " {l" .. 

Slight dip in line. 
Diagonal ~rack at joint, crack 
C:C)d (·:~ If J:'~ ~~ " 

Slight dip in line, also some 
build-up of debris .. 

(Con tinUF£>d) 



DISTANCE 
READING 

CLOCK REF 
POSITION 

REMARKS/NOTES 

============================================================ 

"'"\(;).,"l -.v 
.(; __ .,.-;:: ...... ) 
:.::: l ~-=~ II ~.:=. 

:~:::.::::_':) rr () 

··-~ L. _.._, -:'! 
••• .lo. •• •..t .. n -. •. • 

::-:;.::-.:;; .. 1. 
:::::"?(). ,:~ 
:::)"?;.~ u () 

M.H.# 
;L;}~?.. ............ -.. -
Depth::::J.().' <.:;-" 

:!. 0 :: 00 ted. 2 :: 00 

:1.::00 

:!.~:~ ::00 
l :: ()() 

:1.2::0() 

Build-up in crown of pipe, debris 
c:od~:;·~:. "D" &: 11 F 11 

.. 

Radial crack near joint, crack 
codE· 11 r~'" .. 
Slight dip in line. 
1... :i. 'v' E• ~:; E:· ,,. Y :i. c: f!! 1 :i. rH:~ !' 1 ii\ i:. ~:) r· <:d. c: och:-~ 11 H 11 

Typical misaligned joint; probably 
caused by out of round pipe, but 
within tolerance at the time of 
:i. n s:. t<:\ 1121 t. :i. on .. 
1... :i. 'v'•:-::· s ~? 1" .. 'v' :i. c: (·? 1 i n (·? !' ]. ,, ... -1: .• ::: j·- 21 ]. cod (·:·) II H II 

1:;:oot :i.n ·l:.r·u~::.:i.c:•n ~ ;•·oc:.-1:. c:oclE· "rY' .. 
False service connection .. 
End T .. '•./ .. 
E .. O .. I... .. 

FLOW M.H.# 
l!:HL ..... 

DE)pth::::J;:~ '9" 

TOTAL FEET TELEVISED (372.5 ft} 

COMMENTS: As the l:i.ne increases :i.n length, the build-up 
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-
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IIIII 
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--.. .. 
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.. 
'' 

-~· 
Manhole H139~ to Manhole H148 

Direction of TV-Northeast~ with flow • 

The choto-print shows a 
section of line. The 

soecific sewer pipe defect for 
most severe condition 

usually selected for the ohotograph • 

F' h G t C) ~:; IXHI,I·::-; 

both lr<!!d :i..:<l. ,:i.nCl 

lon q :i. -l:.ud in,:.. 1 
c: r· "' c: k.-~.:- :i. n t ho:::-:• 
bell of the pipe. 
Aoprox. Sta. 139.8 

cd' line was constructed using :!.'.':,·· 
Also, small cracks were observed at several joints. 

th:i.s 

pipt·':, 



PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base; Clovis, New Mexico 

Woodward-Clyde Consultant 
4 !5G~:~ So.. U 1st(;·~;-· F' ;:1.1'· k.v,t,:\y ))(~~n'v'C:·:·)!··· ~· CO 

Jeff Ehrenzeller, P .. E .. 

INSPECTION DATES: October 22, 1991 

WEATHER: 

LOCATION: 

Fair - moderate temperatures 

Start at manhole M148, located on Torch 
Blvd .. at the intersection with Eureka St .. , 
TV Northwest to manhole #156, also located 
on Torch Blvd.. at the intersection with 
C,:•s<:•.bl c'ln c:<:1 PtVE•. 

PIPE SIZE; TYPE: 1 !.'.\" VCP -·· ::::·ft j o:i.n t~. 

TAPE NO.: 

TECHNICIAN: 

DISTANCE 
READING 

Juan Carlos Santiago 

CLOCK REF 
POSITION . 

REMARKS / NOTES 

============================================================= 
() u () 

~:: .. f.{. 

(y .. 1 
~-:~() II :t. 

.:::.2 .. Otoc:.:;· .. 0 

·-...... "1 .'J 
/ ..c:.u 11 

:t;.:~ :: 0() 

f~) :: ()() 

:1.:1.~00 

:1. ~=:: ()() 
ll :: OOt.ol ::00 

~:: :: ()() 
~:~ ;: ()Otc)~=. :: ()() 

~:: ;: 00 to-'1 :: 00 

2::00 

H<:-<.d :i.,:\1 C!r.CH:k!, <:1· .. ,:\C:I··:. cocl<0 II r;"; 
F~oots !I !root c:odf:) "A" 
1=(,:\d:i.,:tl C!···,;u::k.!, <:1'·,:\cl.-:. cod~~ "r:':)" 

F~oc)t :i.ntxu~:;ion !I l'·oot c:odE~ "(~" 

Protruding live service line, code 
"r~"; latf:·)l'·,:tl c:ocl<~~ "H" .. 
!...em<_;~ i tud :i.n<:d. cr·,:•.c:k.!1 c:v·,:~c:l·-:. cod(·:~ "(l" .. 

Blemish in pipe at joint .. 
Grease build-up in crown of pipe, 
debJ···:i.~~. cod(·::• "F" .. 
F:oot :i.n tv·us:i.on !' l'·oot code:.~ ",;" .. 
Typical misaligned joint; probably 
caused by out of round p1pe, but 
within tolerance at the time of 
:i. n st.,:\ 1 1 <:1. t. :i. on .. 
!...on(.:_! i tud :i.n,:\1 ,:tnd , ... e\cl :i.,:-~1 c:J··.c\c:ks, 
CI···<·:\C:J-·:. CC)d(-~ tr i~•r (?: tt J:~•r •• 

l.. on c:;.l i t u cl :in <:1.1 ,·:\n cl r· <:\ cl :1. <:1 J. c: , ... <='· c: l··.:s !' 

C:Jr<:\C:k COd(;~ II ()
11 n 

(Con t:i.nu.<::;·d) 

.. 

1 

IIIIi 

" .. 



11,1 

-... 
-... 
-..,. 
-----.. 
---.. -----.. 
-----------... 
--... -

DISTANCE 
READING 

CLOCK REF 
POSITION 

REMARKS/NOTES 

============================================================ 

D:I. .. n 

:1.00 .. :? 
:1.00 .. ~·:·: 

:1. o:·:~ .. :.-::: 
:1.2B. 2:: 

10~00to2~00 Longitudinal and rad1al cracks, 
C: J·- .CU:: k C:Ocl f? II() II 

10~00to2~00 Longitudinal and radial cracks, 

1:1. :: oot.o:::: :: oo 
:l.l ~: 00 

:1.;.~ ::00 

c r· '''- c: 1-·:. c: o clc::-~ 11 .~~ 11 

F~ '" cl :i. ,;:..1 c v· <.'\ c: J.·:. :• c: , ... ,;~ c: J.-:. c c:<el•::·:· 11 
(\ " 

Longitudinal crack, crack code 
F~ <:""~. d :i. ,·~.1 c: , ... '" c: f.·:. , c: , ... <~. c: ~·:. co elf:.> " p, " .. 
Possible hole in pipe; grease 
bu:i.lcl····• .. tp 

fl ··"It 
H " 

130.0to:f.60 .. 0 :f.:f.~OOtol:OO Degrees of grease builcl-p .. 

:?:1.( ... ·=? 

7.:~1B .. :2:: 

;.·~6:,()., () tc):~:~-7(), () 
~-:~90 .. Oto::):I.O .. 0 

:::::~·:·: () " () 

:1.:?::00 

:·::.::00 
:.::::: ()() 

C!'"C)IJ,Irl 

CJ·""C)IAif"l 

:.::: :: ()() 

347 .. 9to355 .. 0 Crown 

4:1.0 .. 0 

M.H.# 
;!,!:!.U ............ ·-··· 
!)(7) pt. h:::: :1. :;-;~ '~)II 

!...:i.v~:.· ::;E~I-·vic:(·:~ l:i.n€~:• l<:'.tf?I'·,;..J cod•:·::· "H 11 
:• 

C.:.! ,.··E·<:\s:.f"' bui ld····up .. 
l...onq:i. tudin<:•.l C:!'"<.'\Ck.:, C!r<:r.c:k cod(:~ II B" .. 
1... i 'v'(·?.• ~:;€-:· I'"V i c:~:.· 1 i rH:~ :• 1 <:~ tEH .. <:d cock· 11 H 11 

.. 

Longitudinal crack, from service 
]. :i.n(:~ :r Cl'"i:H:f.·:. C:Odf? 11 1~\ 11 

.. 

Gv·(~.'<:\SE• bu:i.ld·-·up:• cl<::•bl·-:i.s c:oclr:;·' 11
))" .. 

G v·E~i:\ ~==·~" bu :i. 1 d ····up :• d E• t:r~r :i. ~:; c:ock:· 11 D 11 
.. 

L :i. v E· ~:; (·::· , ... v :i. C(~.' 1 :i. rH:.> :• L:'\ t. (~~ , ... <:d. c: o d <~~ " H II .. 

See next tape #5 
GI'"E•,:\::;.(,:.:. build··-up:, ck·l:n··:i.s c:od(·?.· 11 F 11 

.. 

End T .. l./, 
E.O .. L .. 

FLOW M.H.# 
~;=--~~!:;;· ......... . 

TOTAL FEET TELEVISED (410.0 ft) 

COMMENTS: 



Soecific Line Evaluation 

Manhole #148~ to Manhole #156 

Direction of TV-Northwest, with flow. 

The photo-print shows a specific sewer Pipe defect for this 
section of line. The most severe condition observed was 
usually selected for the photograph. 

Photo ~=-ho~.>.•~:; ;:;. 

bJem:!.~:;h in th''-'' 
c: r·· c v.~r1 cl"f' t he 
p:i. P*':~. 
Approx. Sta. 53.3 

~::. ~~, q fiH-::• n t cd' 
n"'· v;::,, q r··ov . .tn 

J. :i. n E~ v . .1<:1 ~:; con~==- t l'"U c i·.<"·d U.'::; :i. n g :l. ~:_:," \iC: pi p1::·'"! n 

through a few joints in this sE•ct:i.on o·f 
p:i. p~::'. Also, small cracks were observed at sevev·al joints. 

' .. 
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PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Fcw·c:e D,:\·:::.f~:; Clovis!, 1'1\':")t•J l"'k~x:i.c:o 

Woodward-Clyde Consultant 
4582 So. Ulster Parkway 

Jeff Ehrenzeller, P.E. 

CCJ 

INSPECT I ON DATES: 0 c to i:H-:·:· v· :;:-:{.} :• :i.?':7' :1. 

WEATHER: 

LOCATION: 

Fair - moderate temperatures 

Start at manhole #156, located on Torch 
Blvd. at the intersection with Casablanca, 
TV Northeast to manhole #159, also located 
on Torch Blvd., between Argentina and 
Casablanca intersections. 

PIPE SIZE; TYPE: :1. !5" 'v'CP ···· ;·:H' t _i o :i. n t. ~; 

TAPE NO.: 

TECHNICIAN: 

DISTANCE 
READING 

fl i'•. II , .. , 

Juan Carlos Santiago 

CLOCK REF 
POSITION 

REMARKS I NOTES 

--------------------------------------------------------------------------------------------------------------------------
00 .. Otcl/'. b 

;-; .. c-; 
:1. (.f .. :1. 
,.,_.., ,~ 

.<:.,::." ~=-

c· ,, C) 
,."l'...J., ·' 

:l.:I.:I..B 

9::00 
9~00 

~:): ()() 

9::00 

::;; :: () () .:~:S' :: 0 0 
:1.0::00 
l.~~::OO 

:1.2::00 
:1.:?::00 

l~ : ()() 

:1.2::00 
l ~·:~: ()() 

~:)::00 

Some grease build-up in crown of 
p:i.p€·) .. 
(:;_:C)C:>t :i.n ti .. "Ct~::.:f.(JJ"i !' t'""C)(j-f:. C:C)C((0 11 1~ 11 

n 

l:;:oot :i.n txu~;ion !' t'·oot c:odf::- 11 (.~". 

1:;~oot :i.ntv·u~:;ion, t'"oot cod~:~ "(1 11 
.. 

Typical misaligned joint; probably 
caused by out of round pipe, but 
within tolerance at the time of 
:i. n ~:; ·L:\ 1 1 ,,.,_ -1:. :i. c:•n • 
1:~00t in tJ'"U~;:i.On !1 J···oot COCk:• II t1" n 

1:;:oo t i. n t n.t !:;i. on !' 1roo t cock,, "1:"1" • 
1 ... :i. v~:~ s;~:·) I'"V :i. c:E· 1 in~"'~ 1 e\ t(·? ,,. <:d. c:od €~ 11 H 11 

.. 

G ,.··(·:!<:•. ·::;(;·! bu :i. 1 ci ····up !' cf.:.:·! l:n- :i. :".:. cod(·:·) " D" .. 
Appears to be a false service 
c:onn~:~ct:i.on !' 1<:<. t<£H··,-:·.l c:c;.cl~? 11 F" .. 
J:;:oot in tt'·u::;ion !' r·oot codE~ "tl" .. 
Grease build-up around service line. 
1... :i. v (:·) ~:; <::·:· ,,. v :i. c: E• 1 :i. n E) !' 1 ;:\ t .::~ ,,. <:d. cod (·:·) 11 H 11 

.. 

r:n::d-·:.(~!1"1 p:i. !:H:·)·-·sl :i.q ht pt···o tx·u·:::.:i.on" 

F~ <:\ c1 i ,:d. c: ,,. '" c: k !' c r· <£\ c: k c: o cl•:-::· 11 
{·,

11 
.. 

( Con t :i. n \H:·!d ) 



DISTANCE 
READING 

CLOCK REF 
POSITION 

REMARKS/NOTES 

============================================================ 

M.H.# 

COMMENTS: 

:~.;.::::00 

:1.2::00 
l ~=·: :: ()() 
:t.~:: :: ()() 

u .. ··~;h-::a.pa;:)d Ct""(ia.ci-·:.!1 cr·-::\c:k. cod~=~ II B" .. 
Piece of pipe missing. 
C-Jr·a:,·~<:\5(,·) bu:i.lcl····up!, ci('~bl'":i.ts cock·) "F" .. 
G n"· <:1 s P b u :i. 1 d -·· u p !' cl<-:~ 1::~~-· :i. ~:; c CKI (·?.· " F " .. 
GrE•<:-..~;a:-2 bu.:i.1d····up!, da::-)IJI'·ts C:C•df2 "D" .. 
End T .. 'v' .. 
E.Cl.L .. 

FLOW M.H.# 
;!:..~~.?: ... ·-···· 

Ik)pth::::J.4 '0" 

TOTAL FEET TELEVISED (384.0 ft) 

·~ .. 



iii 

-------.. 
..... 

------------• -------.. 
--------

Soecific Line Evaluation 

Direction of TV-Northeastft with flow. 

The photo-print shows a spec1T1C sewer pipe defect for this 
S(·o>c:t:i.on cd' :t:i.rH:~. Tht·o> mosT. 5(·::>'.-'•::::>t·-(·:C c:ond:i. t:i.on obs~:~t·"V(·?ci v,c<:<s 

u~:;u.i':\lly s;(O.'Jec:i:.r::·)d -f'o:" the phoi:.oqt·-<:\ph, 

F' !v::. -i:. o ~::. J·i cH-.' ~:; ,,_ 
J i'v'\·:·: hou~;.p 

~:; (·? , ... \~' i c (-;? J. o;':\ t. i:.:·~ , ... 2.1 
\.,! :i. +. h b , ... 0 1-·:.<.::·? n D :i. !X'• 

,~\ t (:on n (~: c: -!:. :i. c•n , 

Aoprox. Sta. 158.3 

cl'f' line was constructed using p :i. pi?:~ ll 

h<:\Vfc?.• 

~~)].so,, 

grown through the Joints at several sections of 
there was debris build-up in this line segment. 



PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base; Clovis, New Mexico 

Woodward-Clyde Consultant 
4!582 ~:)o.. f...il~;;t('"'''. P,:-l.J···i-·:.vJ,:\y 

Jeff Ehrenzeller, P.E. 

INSPECTION DATES: Dctob(:-~,-· 24!, 1(?9:1. 

WEATHER: Fair - moderate temperatures 

LOCATION: Start at manhole Hl59, located on Torch 
Blvd. between Argentia and Casablanca, 
intersections, TV Northeast to manhole 
#:1.99, also located on Torch Blvd., at the 
intersection with Argentia .. 

PIPE SIZE; TYPE: :1. !5" VCP ···· ~~-f't .:i oin ts 

TAPE NO.: 

TECHNICIAN: Juan Carlos Santiago 

DISTANCE 
READING 

CLOCK REF 
POSITION 

REMARKS / NOTES 

--------------------------------------------------------------------------------------------------------------------------

7.0to11.0 11~00to1~00 

::::4 .. Oto90 .. 0 

42.8 1:00 
49.0 9:00 
67 .. 6 12~00 

87 .. 1 12:00 

92 .. 1 12:00 
99 .. 0to108 .. 0 12:00 
152~7 12~00 

187 .. 6 12:00 

194.0to204 .. 0 12:00 

Typical misaligned joint; probably 
caused by out of round pipe, but 
within tolerance at the time of 
:i.n~;t<:\J.J.ation. 

Appears to be some pitting in the 
cnJvJn cd' pipe .. 
G!'"(~~<:<s(,-.;o bu:i. J.d····up, ck·l:n··:i. s c:och?!s "f~" 

.c\nd "H". 
Lonq :i. tu.d in<:..:i. c:~·-acl,:.!, cr·<:•.ck cod<·:~ 11 i:~" .. 
F< '"· cl :i. i:d. c I'" ,,_ c:l-·:. !• c: ,,. (:\ c: k. c: 0 d (~' II (.) II • 

l...iv0~ ~;;E~J'"v:i.ce line!, 1;:\·tf:)J···,:d c:odc0 "H 11
• 

Live service line, protrudinq, 
1<:\tc;~!'"<:d. cod<·? 11 B". 
i... :i. 'v'€~ ~=-~:) I'"V :i. C:E·~ 1 in c:-:• !• 1,:\ tE~ I'" .:d. cock• 11 f:" • 
Gt···e,:\SC·? bu:i.J.cl····up!, dc-:o·l:n··:i.~;; c:och:~ "B" .. 
1... i VC:!! s~:! 1···v :i. C:f.~ 1 :i. n E·!, 1 <:d. f.~ r· c:d. cock• "(.~ 11 

.. 

Live service line, protrud:i.nq, 
1<:~ tf:·!lrc·•.l code;-! 11 J-:-;" .. 
G1···(:-:•<:~·~:.e bu-:i.Jci····up ck·bl'":i.s cod(·? 11

(\
11 

.. 

D:i. p :i.n 1 :i.nE! .. 

(Con t:i.rn.ti!.~cl) 

• ... 

.. 
J 



I Iii 

---
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-.. 
-
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---
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DISTANCE 
READING 

CLOCK REF 
POSITION 

REMARKS/NOTES 

============================================================ 
;-=:;oo .. ~:·: 

;;::; ().·:.~ .. 0 ·1.: c;.;·:::~:YJ .. 0 

:::.~:L·::" :1. 

M.H.# 
.1.~-~-~~:? ... ·-·-·········· 
D·:~·pth:::::1.4 '0 11 

:L ;.:: :: () () L :i. 'v'\·? ~::-<"' ,.··v :i. n-:~ 1 :i. n "~ !' :U\ "!:.(·:·~ , ... <:<.1 cod(·:·) 11 H 11 
.. 

D:i. p :i. n 1 :i. 1""1(·::' .. 

End T .. V .. 
E .. O .. L. .. 

FLOW M.H.# 
1'40 ,.- t hr::.•<!\ ~==· t. .t?.? ........ -

J:)\;.) P t h ;;;; :~.::-; .. 9 II 

TOTAL FEET TELEVISED (332.0 ft) 

COMMENTS: Grease build-up of varying degrees throughout the 
•:·?n t :i. 1'"<0 1 :i. n ·::~ .. 



Scecific Line Evaluation 

Manhole M159~ to Manhole 

Direction of TV~~ortheast, with flow. 

The photo-print shows a specific sewer pipe defect for this 
section of line. The most severe condition observed was 
usually selected for the photograph. 

F'lHJ-!.:G ~:;hO\>-.IS. 

some deterioration 
o·f ·l.-.1-H-::- pip(:" 
:i. n -i:. h~:-~ c: Jror,...rn • 
Approx. Sta. 10.6 

T h :i. s- -::;pq mc~~n t (Yf' 1 :i. n (:-~ 'A'Et ~::- con~==- tr·u. c tc:•d us j_ n c_; 1 :.'.'•" VC p :i. pr.-:-~., 
Two joints of pipe showed deteriorating in the crown. 

., .. 
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PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base; Clovis, New Mexico 

Woodward-Clyde Consultant 
4582 So. Ulster Parkway 

Jeff Ehrenzeller, P.E. 

cu 

INSPECTION DATES: October 25, 1991 

WEATHER: F<:1 :i. I'" ···· moe! f:? 1·- <:\ t(·?.· t(:~m pE•I" -::1 t.U.I'"(·::'~"· 

LOCATION: Start at manhole #203A, located East of 
1.-·t..r.n t~l-:":"~.),.. ~::~:: n <~~<..:.. ; ... 
T\.J Southf:·~<:1st 

bf:l tt•,IE·E~n p,:\ 1·- k.i n (.:J 

the aircraft parking areas, 
to manhole #204, located 
apron and lagoon. 

PIPE SIZE; TYPE: 1~'• 1 ' VCP -·· 3i't .:io:i.nt~:; 

TAPE NO.: 

TECHNICIAN: 

DISTANCE 
READING 

CLOCK REF REMARKS I NOTES 
POSITION 

============================================================= 
00.0 

:I.B ... ::;. 
;:~7 .. () 
:.:::<="+ .. -=? 

:.:::<::.11:.::: 
..:.~n .. :::. 

.<.C> ··~· 
'•····' II •' 

:1. :!.;:~ .. 7 
llH .. ~:~ 

JlW .. O 

~.\ !! ()() 

lO~OO 

~-;· :: ()0 

/' :: ()() 

..:~ ;: ()() 

fJ :: ()() 
9::00 
)'::00 

D i (:\(I CWt -i:d. c 1_. <.-\ c: k ~I c: 1_. (:\ c k. c: CH:I (;-) II ~1 11 
• 

(.";t-ac:k -t:\t i'irst .:io:i.nt, cTc1C:k. c:ocl€~ 11 1~\ 11 

Joint separation, radial and 
1 f"Jn <.=.t i t Lld :i. r1 C\ 1 c: , ... <":\ c k. !' c: , ... .C:\ c: J.·:. c:c)cJ \:·~ •• r~1 •• .. 

R,:\cf:i..;\]. C:lr<:\C:k.~~ C:l···,·:\c:k CCH:f(·? 11 i:;t 11
, .:io:i.nt 

sE·!p<:\r·C~.tion .. 
D :i. <:1.(;.1 on<:\ 1 c: r· '" c: k. ~· c 1'· <":\ c f.·:. cod.;.-;· 11 r~ 11 

.. 

1... on q :i. t u cl :i. n ,:d. c: I'" <:1 c: f.·:. !' c: 1•· <:H:: k. c:o d E• 11 ~~~~ • 

Typical misaliqned joint~ probably 
caused by out of round pipe, but 
within tolerance at the time of 
:i.nst<:\JJ,:·~tion .. 
r:::,:\d :i. ,;..1 c: I" <:1 c f.·.:~· c v· ,.,, c: k. c:ocl (:~ 11 ,-:1 11 

.. 

O·"f-1'!::.~:.-!t .:i oj.n t 
Root intrusion through joint, root 
c: o cl '"" " fl" ;: <:d. ~::. o b 1 o:-::• ild. !:; h <:•. t. .:i o :i. n t .. 
Offset joint - See comments 
L C) n (] :i. t u cl :i. n <:o.J. c: I'" ,;u:: f.·:. !I c: lr i:\ c: k. c: 0 cl •?!.• II (\ If • 

F:oot :i.n t1···• .. ts:i.on ,, r·oot cock·! 11 i::t 11 
.. 

D :i. <£10:,:.1 onE\ 1 c: r· <:"1 c: k. !' c: r· '''· c: I<. cod..:·:· "r~l" .. 



DISTANCE 
READING 

CLOCK REF 
POSITION 

REMARKS/NOTES 

============================================================ 

:1. <.:i'.-::~ rl <_;, 

;.·:~ () (J " ~;) 

!.=.=. :: ()() 

:? :: () () ~~~: ~5 :: () () 
~:_:.:; (J() 

9::00 

315.5to318.8 12:00 

318.8 12~00 

319.3to321.7 9:00 

:::::: ()() 

:1.:7.:: = ()() 

7::00 

:::.!:=~~=-II 1 3::00 
:.::::;;·o .:::: 11 :: OOtol ::00 

;.:: :: ()0 

1:00 

406.1 ll :: 00 to;.:~:: 00 

L~::OO 

10:: OOtol ::00 

1:00 

H '" d :i. ,-,,_ 1 c: , ... ,-,, c: 1-·:. !• c v· ,,, c: 1-·:. c: cu::l ("' II ,-:-:, " .. 

r:: ,-,,_ cl i ''' 1 c: ,,. ;:, c: 1--:. !' c: ,,. ,;, c: k. c: o cl E:· " (·, " .. 
F:,:\d :i.,:\1 c!·--,:\cks !' c:r·,:,_c:k cock: ",:~," .. 
F~,:\cl :i. c\ 1 c: , ... ;:, c k !' c I'' a c: k c:od E· "(·," .. 

F;~ ,:H:l :i. .::d. c I'' ,;u: 1-·.: !' c: ,_.. ,::.. c: f.-:_ c: od (;~ 11 Ps" .. 

D:i . .-:,.:;_tonal c:1'·ac:k, cl"·.-:~c:k cod•:::• "t1" .. 

f:;~-c":'o~.d :i. ·:":\ 1 C: , ... -:":\ C j.·:. !t C: 1··· i:"t C: 1-·:. CC)(:j (·::: Jr i::·, 11 !' 

blemish on side of pipe. 
'.,1--~:;lV:l.p(,:~c{ CI"'E\C:i.-:.~, C:!'·,;u:l-·:. CC:•d(,:;• "f:s" .. 

Lon •:_:_1 :i. tud :i. n ,;\ 1 c: ,,. <:•. c !-·:. !• c: I''<:\ c: k c:od E· 11 S::1 11 .. 

Lon<.~l :i. tuci :i.n-.:·•.1 c:r·,:u::l-·:.!, C:l·--<:•.c:l.-.: cod(-:~ 11 C" ~· 
jo:i.nt to jo:i.nt. 
Lon<_:J :i. tucl :i.n,:\1 c:l---.-:\c:k!, c:J·--.:,_c:i-·:_ cod(~' ''C'' .. 

L. o rH_:J :i. t u d :i. n .:d. c ,.- ,;1,(: 1-·.: !' c: r· ;:, c: i-·:. co ci (~:· 11 C 11 !• 

jo:i.nt to joint .. 
V-shaped crack at joint, crsck 
C:(J'Ci (·:: II~~- II " 

Longitudinal c:rsc:k from joint, crack 
cod(-:~ "ts" ,, SCHill!.-~ J·"oo t~:; .. 

Longitudinal crack from joint, crsc:k 
c:ocl (;~ 11 

t1" !' ~;cHJH::~ v·oe:. -1:. ~==- .. 

F~'" cl i ,;\]_ c , ... "' c: k ~ c: 1---,:\ c: I< cod~:! 11 r~i II .. 

Lc:•nq :i. tud :i.n,;l.l cJ·-,:l.c:k.~::- ·fl-·om .:i o:i.n -1:. !' 

C:l•"ac:k C:Ocl(0 II f-1 11 .. 

Longitudinal cracks from joint, 
CI"<:\C:k C:Ocl(,:~ II 1~1 11 

.. 

Longitudinal crack fnJm joint, 
C:l''<!\<::1-·:. CQclE! II C 11 

u 

Longitudinal crack from joint, 
ct--.:H::k. c:od(-?.• 11 ~~~~. 

Longitudinal crack from joint, 
ct''c\c:k. C:Qde "f.1 11

• 

Longitudinal crack from joint, 
Ct"aC:k COdE~ II (1 11 

.. 

Longitudinal crack from joint, 
c lr c\ c: k C:CH:It-: II ti II " 

11~00to12~00 Longitudinal crack from joint, 
C:l''c\Ck c:odf:~ "r=1 11

" 

12~00 Longitudinal crack from joint, 

:t;.:~::OO 

:~.:;:~ :: ()() 

11::00 

l ~=~ ;; ()() 

ct·-,:,c:l--.: codE-) "(.-,"!• joint to .:io:i.nt. 
Longitudinal crack from joint, 
c: I'' <:"•. c: 1--:. c: 0 cl E~ II ;.-,II .. 

F;:oot in tr·tvr..:,:i.on !' ,---oo-1:. c:ocl(:-:• "(1" .. 

Longitudinal crack from joint, 
c: ~--- ,,,_ c: k cod£~ 11 f-1 11 

.. 

Hoot :i.ntn.t~::-ic:<l"l !• l''oo t cod<-::· 11 r. 11 
i••j II 



---

----
-
---
------.. 
-----
-

DISTANCE 
READING 

CLOCK REF 
POSITION 

REMARKS/NOTES 

============================================================ ,, ...• " " 
~··y / 1._) II 1.,} 

~,=,\ () () II ~5 

M.H.:fl: 
~~~.S!.;~~l:~·-·-········-···· 
D~:.·pt.h===~'.'· '.:::.·~ 

COMMENTS: 

11:00 Longitudinal crack from joint, 
c: v· ,:"\ c: k cod(·::· 11 

(,
11 

.. 

l.O:OOto12:00 Longitudinal crack from joint, 

:i. l :: 00 to :1. :: (>0 

:1. ::00 

:1. :? :: ()() 

1 ~:: :: 00 to~·:~:: 00 
1 ~=~ :: 00 

:i. ~=~ :: ()() 

c:J···;:lc:l.-:. c:odt:· "(,~~ ~~ .:io:i.nt. to .:io:i.nt .. 
Longitudinal crack from joint, 
Cl·""i:IC:k. COdE• "f-1 11 .. 
Longitudinal crack from joint, 
C!'"<":"ICI--:. cock:· 11 

t"1
11 ~· joint tc) .:i oint .. 

Longitudinal crack from joint, 
c , ... .C\(:: k c: oclo::·:· 11 fl 11 

.. 

F~:<:•.d :i. (:\ 1 c: !'" (:\ c: I<.~· c ,.- (:\ c k. C:C)d f!: II ()
11 

.. 

Longitudinal crack from joint, 
c (_.. •t:\ (:: 1··.'. C:C:td (~~~ II j:':) IJ 11 

Longitudinal crack from joint, 
Cl'"<":\c:l-·:. c:oci<-:·) "(," ~· joint. t.o jo:i.nt .. 
End T .. V .. 
E .. O .. i ...• 

FLOW M.H.:fl: 
;~-=~~;.?.~::~·-······ 

D•:?pth::::2 '.:::.•• 

TOTAL FEET TELEVISED (503.5 ft) 

Several off-set and misaligned joints were evident 
throughout the line segment .. 



Soecific Line Evaluation 

Manhole #203A~ to Manhole #204 

Direction of TV-Southeast, with flow. 

The photo-print shows a specific sewer p1pe defect for this 
section of line. The most severe condition observed was 
usually selected for the photograph. 

Photc; ·:::.hot•,,·:;; ~. 

·:::-ma 11 amount o·f 
n:)ot :i.n t;···u.·s:!.on 
and a longitudinal 
Cl'.-:\cl.-:. '" t L~ ::00. 
Approx. Sta. 351.5 

T h :i. ~; s=-<·:)q men t. of line was constructed us1ng :1 c:n 'I"""' 
• ... 1 "t,.. 

F~\JC:t -J:. ~; f·l~":\ 'v'l?.~· grown through the joints in several sections of 
small cracks were evident at almost every joint. 



11,1 

--------------------------------------

,,, 

PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary·sewer inspection- Cannon Air 
Force Base; Clovis~ New Mexico 

Woodward-Clyde Consultant 
l~ !_:_:,~3;~~ ~=)() u i.J 1 :::. t 1:·:·:1 ,... r::1 ~·="'- t···J.·:.t.eJ -:":"t >·" 

Jeff Ehrenzeller, P.E. 

co 

INSPECTION DATES: October 26, 1991 

WEATHER: Fair - moderate temperatures 

LOCATION: Start at manhole #204, located between 
aircraft parking apron and the lagoon, TV 
Southeast to manhole #205, located at the 
l<:HJOOI"l s:i.t(·?! .. 

PIPE SIZE; TYPE: l ~:'·" VCP ···· :·::.·ft .:i o:i.n -1:.·:::. 

TAPE NO.: 

TECHNICIAN: 

DISTANCE 
READING 

CLOCK REF REMARKS I NOTES 
POSITION 

============================================================= 
;· .. :1. 

:l. ~=~. (y 
:1.6 .. 0 

~5~3 II)' 

\'!:· !.=.:. l6 ~-=~ 

t~:.:::" () 

~·::()0 

9::0() 
1 ~-~ :: ()() 

1:: ()0 
7::00 

:? : OOtol :1.:00 

l ~=~ : 00 to3 :: 00 

s>~oo 

~l: ()() 

(_7' :: OOto::::. ::00 

V-shaped crack at joint, crack 
codE~"(",". 

Po·~:;-:::.:i. bl<:~ root q I'"Ov,d:h :• f·-oot cod<-:~ "A". 
Po-":.s;i bl<:?! n:Kd: <.:.! I'"Ot .. .rt.h, l'·oot codE· "r-1". 
Sm,:\11 C:l'·,:\c:k.:, cf···;,\c:k. c:och0 "A". 
Longitudinal crack at joint, crack 
C: CH:I t::-:- u 1-::"4 11 

" 

V-shaped crack at joint, crack 
C:C)d (·:·:1 11 1-;-:1 rt .. 

~~\m;:1 11 1 on .;;.1 :i. tu.d :i. n ,;·\ 1 c: I'",;\ c: ks :• c I'"<='. c k 
C:Od(0 II ti"" 
\.)-··~::-h,:q:H:-~d C:I'"<:\C:k:, CI'"<"!1Ck. cod0~ "I:<" .. 
F;:,:\d:i.<:d. c:!···.;:•.cl-:.:, c:J···<:•.CI··.: codE~ "{:," .. 
Longitudinal crack at joint, crack 
C:C)d (0. tl f-~·! 11 

u 

Longitudinal crack at joint, crack 
cod.:-~' "(," " 
longitudinal crack at joint, crack 
C:C)d (:_:• ll f:':) 11 

n 

(Con t :i. n u.~::·d ) 



DISTANCE 
READING 

CLOCK REF 
POSITION 

REMARKS/NOTES 

============================================================ 
:1.04 .. {. 

:!.07 .. ::::: 

:1.:1.0 .. :::: 

:1. :1. :::: .. ~:.:1 

:1.40 .. ? 

:l.(:.:i. .. 9 

:I.B? .. B 

20~'.1. ::::: 
~::on .. :1. 

:;:·~:·:::~~, 1.1 
~:~ :::; !:.\ .. ~=~ 

.. :-.·:~(;) .l. 

.~ ............... \ .. • 

1 () :: ()() t.C) l :: ()() 

:~.;.::::00 

:1. :1.:: ()() 

:1.::00 

<_;> :: ()() 

................. 

.1 .• <:. :: l . .J~.I 

:1.~::: 00 

:1. :1. :: ()() 

4::00 
:1.:1.::00 

:J. :: ()().~~::::: = ()0· 

"7 :: ()() 
9::00 
)':00 

4~00 
)': ()() 

'? :: ()() 

:1. ;.~ :: ()() 

lJ :: ()() 

9::00 
··~.f::OO 

7::00 

L.on<.:.l :i. tu.d :i.n,=-.1 C: I'" <:1. C: 1··.: i~. ·t j o:i.n t !I 
c:ocl E· "Fl" .. 
Lonq itu.cl :i.n<:d. C: I""" <A C k. ,·:l.t j o:i.n "t. !1 
cod f? "(l" . 
Lonq i tu.d :i.n<:\1 cr·,:1.ck <":l.t .:io:i.nt!l 
cod 0~ !! (:"'-l'' . 
!...on<.:.i :i. tucl :i.n<:1.l Cl.-i:\C:k ,:\ t. j o:i.nt !I 
cod €·~ llf.lll .. 
I... on<;,~ j. tud :tn<~ . .l. c: ,.- <:"•. c k <:l. t. .:i o:i.n t !1 
c:ocl €'' 

11 ?l 11 
• 

Possible ~oot intrusion, root 
cod.;:;· 11 f~l 11 

.. 

C: I'" <!~ C: k. 

c I•"" (:\ c: k. 

C:I·""(:l.C:k. 

c 1·- (:\ c: k. 

c: 1···,!\ c k. 

Typical misaligned joint; probably 
caused by out of round pipe, but 
within tolerance at the time of 
:i.n~:.t<:\11<:\t:i.on .. 
Longitudinal crack at joint, crack 
cod€~ ~~.~.~~ .. 
r;:(:\d :i. (;"\ 1 C {.- <!i. C: !··.". !i C 1·- {:"~ C k COd t~ II f.i II n 

L.onqitudinal crack at joint, crack 
codf:~ 11 (i" .. 

Longitudinal crack at joint, crack 
(:C)Ci l-;:·~ II{:·, It rl 

Piece of pipe missinq at J01nt. 
l=<:c\d :i.,:\1 c:l'·..:~.ci.-:.!, c:J·-ac:l··.: c:odf:~ 11 ~~~~· .. 

!...onqituclinal crack at joint, crack 
c:ocl <·:·! 11 

{.-." .. 

!...onqitudinal crack at joint, crack 
coch0 11 t~l 11 

.. 

i=~,;\cl :i.,;\1 C:l'"<:•.ck.!l c:J~<:~c:l<. c:ocle 11 
{.," .. 

!...onqitud:i.nal crack at joint, crack 
COci(:C• II (i 11 

• 

Longitudinal and radial cracks at 
jo:i.nt.~, c:J···,-,,.ck. code~ 11 f:t 11 

.. 

Longitudinal crack at joint, crack 
code~ "A" • 
Piece of pipe missing, cavity being 
CJ'"(,·!i:"\ "f:.(~d .. 
~:; m <:d. 1 I'"<~. d L":l.l c I'"<~. c 1··:. !I c: 1·- ,;\ c: 1··:. c: ocl <'~ 11 t-1 11 

.. 

Longitudinal crack at joint, crack 
C:Ocf(,•) II (~Ill" 

Longitudinal crack at joint, crack 
C<JCi<,·! II ('f II n 

Longitudinal crack at joint, crack 
<:()d (·:~ !J 1~1 11 

" 

( Con "i:. :i. n u.;.:;•d ) 
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DISTANCE 
READING 

CLOCK REF 
POSITION 

REMARKS/NOTES 

============================================================ 

:?<::.:.::. .. :1. 

'="~ (;} 1..' .< •• -...• ·"' tl ·+ 

~=~~3() .. :::: 

:::.1~:: It:::: 

:i. :~=·~ :: () () 

:i. :L :: oo.~:::l. :: oo 

(~). :: ()() 
:t ;: ()() 

~'.1 :: 00 to:?:: 00 

:1.::00 

~=. :: ()() 
~J :: ()() 

9::00 
:1.2 : oo.~P :: oo 

1~:: :: ()()tc):t ;: ()() 

7 :: 00 t.o ~5 :: 00 
:1.:1.~00 

:1.::00 

?~00 

!5:: 00 

f...onq :i. t.ud :i.n<:'-1 
cod r:.:· "t1" .. 
LorH;,I i tu.cl :i.n,·:d. 
CC:td (-;,"~ II~~~ rt u 

Lon ·~:.1 :i. tucl :i. n ,,_ 1 
C:C)d f:·:• II j:":'i II ar 

c: ,,. '"· c: k. 

c: 1'".:":\Ck. 

C: I··· -<"£•. C: k. 

c":\ -1:. .:i 

d t .:i 

.o::-i. t j 

C) :i.n t. 
~· 

c: , ... ,·;~. c: 1-·:. 

o:i.n t. 
~· 

c: v· (.,_ cl.-:. 

() in t 
~· 

c: ,.- (:1. ci-·:. 

F:,·:ld :i.,·:•.l CJ···,:·1cl.-:.!, C:J ... ,:..ck. cod(·:·~ '' 01'' ,. 

Lonqituclinal crack at joint, crack 
c:C)(( (·:~1 I!;:':·! II 

11 

V-shaped crack at bottom of pipe, 
c:J···,:\c:l< codE:• "B" .. 
Plugged service line and missinq 
pif:H:~" 

F:e\cl i ,:d. c ,,. c!•. c: k !I c r·,,.. c: k. c:od (~~ "PI" .. 
Root intrusion, possible qrowth 
from ole! service area. 
\/····~::.he:\ Pf~>d c: ,,. c!l. c: k ~· c ,.- <:"•. c k cock·) II.-=\ II • 

Radial and longitudinal crack at 
.:i o :i. n t ~· c , ... c:~. c: f.·:. c:och::· "t1" .. 
V -·· s h <:q::n::·~ cl c: I'" ,:·1 c k. :• c: , ... ,;u:: k c: o d f::' " t1" .. 
\,J ··•· ~; h ,~ p (:,~ d c: 1'· <.·H:: f.-.: ~· c: v· ,:\ c k. c: o d (·:·~ " B " .. 
Lon q i t.ucl :i. n c:l1 c: ,,. cl c: 1-·:. :• c: ,,. '''· c: f.·:. cod €:• II (iII .. 

Typical misaligned joint; probably 
caused by out of round pipe, but 
within tolerance at the time of 
:i. ns tc:•.ll,:l t:i.on .. 
Longitudinal crack at joint, crack 
codE~ "r;" .. 
Radial crack near joint, crack 
code 11 1~-i". 

Radial crack near joint, crack 
C:Oci(·:·~ II (1 11 .. 

9::00-tot..::OO V····sh,~p(·::·d cT-.!I.c:l-·:.~, CTC:l.Ci--:. cock:· ".-='1" .. 
:·::; :: () 0 f:> fl"l c!<.J.J I'" <":H:f :i.c:\J. C: I'" c":\ C: f< :• C: I'" cl C: 1-·:. C: D cf f:·! 11 (:1 11 ., 

8~00,5~00,1:00 Lonqitudinal cracks at joint, crack 
codE· "{l" .. 

9:: ()() 

l ~~ :: () () .:~:::~ :: () () 

~.i :: 00to8: 00 

Longitudinal crack at joint, crack 
cod f:~ 11 t1" .. 
Longitudinal crack at joint, crack 
c:ocl E:• "1~1" .. 

Radial c:rac:k at bottom of pipe, 
c ,,. '" c: 1.-:. cod 0~ 11 r;" .. 
Lonqitudinal crack at joint, crack 
cod f.:• " t-1" .. 
V-shaped crack at bottom of pipe, 
c: ,,. "' c: k. c:ocl r:.~ "f.:l" .. 

( C::on ·l:.:i.rH.t(i:•d) 
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349.0 4:00~10:00~1:00 Longitudinal crack at joint, crack 

:.::.BB. <? 
:::.Bn.·::;. 

:::::<_;>~:s " <) 

40:1..1 

l~ !:.\ ~' n () 

l~!:~:? .. :1. 

M.H.# 

COMMENTS: 

t:: :: ()() 
~j :: ()() 

l () :: ()() 
~=.=. :: ()() 

/' :: t. .. JI..} 

~_'_\ :: ()() 

6:: OOto:I.O ::00 

CCH:I (·:·! II tl 11 
" 

l:\: ,;"\ d :i. ,;I_ 1 c: ,.-- "'- c: k. ~· c: !'" ,:\ c: 1--:. c: 0 d E·! II (, ! ! " 

Longitudinal crack at joint~ crack 
COdE• 11 (1 11 

.. 

Longitudinal crack at joint~ crack 

F;:.,:\d i ,,._ 1 c:t···,-,\ c 1-:.: !I c t··· ,:\ c k cod.:::· 11 i:·:l 11 
.. 

Missing piece of pipe at joint. 
Longitudinal crack from joint~ 
t.:: , ... (7\ C: k. CC)d <:·:' tt 1-.:," " 
Longitudinal crack from joint, 
C J""" <!( C: 1-·:. C: Q cl 1:-:;• II f~) II u 

Longitudinal crack from joint, 
c: t'" <:u:: !-·:. c: o ch::· 11 i~l 11 

• 

\1----sh<:~p~:~d 

End T .. I./. 
E .. O .. L. 

FLOW 

u r:.'" .• .. • .. 

M.H.# 
1:~.~~-~~-~---······· 

Ik~ p t h:::::;:: ' ~_::.~~ 

TOTAL FEET TELEVISED (457.1 ft) 

.. 
"I· 

.. .. 
J 
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Soecific Line Evaluation 

Manhole #204, to Manhole #205 

Direction of TV-Southeast~ with flow. 

The photo-print shows a specific sewer oipe defect for this 
section of line. The most severe condition observed was 
usually selected for the photograph. 

F'ho-i:.o <;;how·::; -.'1. 

mt~;::;:i.nq p:i.ec:e of 
pipe. Also, note 
·1.: hE• Ci:\.\ii ty i::u::~i ng 
CrP<;l. t(·?d by 
sub-:;;.:i.d<-::•n C€o•. 

Approx. Sta. 243.2 

This:. SE-J(_:Jf!H;.:•nt c:d' l:i.ne wc·1-;::. const;···uctf·:•d u~:;:i.n(:_l :t;"," VC p:i.pt£~ .. 
T !·H·? r· (o·J ~~~ s~ n·? s ~:J '·-' E· r- -.:d. " I.J " ~; h ~- p (·? (j c: r· .:.~. c ks <!1 t t. h (::> j o :i. n ·t -:;; • 
shaoe of crack can result in l~s~ of pipe as shown. 

·rh:i.~::. 



Scecific Line Evaluation 

Manhole #204~ to Manhole #205 

Di~ection of TV-Southeast, with flow. 

The ohoto-p~int shows a specific sewe~ pipe defect fo~ this 
·s (.:;· c: t. :i. on 
tv:::.u;:d 1;,.-· 

cd' J :i. rH;'· " T i·H·::• 
·~;E·l,-:.;·c:te.•ci ·fol'" thE·:· 

Photo ~::.hen ..... ,·::; <:•.n 
existing se~vice 
l:i.n\;~ c:onnE~ct.:i.cm 

that appears to be 
plugged with concrete: 
Note the p~otrusion 
in t.ha:;~ J. in\"'. 
Approx. Sta. 261.7 

!fl Ct ~; ·1:. s. (-;~ \.J (-? f.-<-.~ 

photoq 1'"<:\ph .. 
cone! :i. t:i.on ob·::;•:::•I ... V(·;)d 

T h :i. ~.;:. s ~;)(_:Jf!H:::•n t o·f :i. in\·:;· , ... : "'s c: 6n -:::. ·1:. n . .1. c:-h:~d 1..1. s:. i n c.! 1 :=.)" \/ C p :i. nc·:· .. 

'T'ht:_:_:r·<·:·:• \J,&(:,·~J·''(-2 ::;(.:_:_:'.._}(."!!f'"'-:~.J '' \1' 1 :;;h-:TI.p(·"':.."~d C:l···~:'\c:J.-:.!:; -:':">. t -i:.l'l(·?.' j C):Ln '1:.·::; .. 

shape of crack can ~esult in loss of pipe as shown. 
Th:i.~:; 

J 
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PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base; Cl.ovis, New Mexico 

Woodward-Clyde Consultant 
··~.} ~:1!::5:? E~C) •: f..J J :::. t (·:·:' ,... F' -:·:-..;··· J.-.:tJ.JE•. > .. 

Jeff Ehrenzeller, P.E. 

CCI 

INSPECTION DATES: October 27, 1991 

WEATHER: Fair - moderate temperatures 

LOCATION: Start at manhole H202A, located between 
·r.:.::~x:i.\JJ~=-.·>" ••,~:1•' -::\nd F:cl.nV .. I-:"=\>~" ;.:~:~·::./·-:+!, ·r'·) ~:::c)t.l.th<·?·t:·,_~-::.t. 
to manhole H203, located approximately 
550ft. Southeast of the center 14ne of 

PIPE SIZE; TYPE: :I I:: II ..... ' VCP - 3ft joints 

TAPE NO.: 

TECHNICIAN: 

DISTANCE 
READING 

Jtl.i:Hl 

CLOCK REF 
POSITION 

Ca 1'"1 os f:),:\ n t :i. '''-<.:.1 o 

REMARKS I NOTES 

============================================================= ;::..o 
~:=. •• ()&!:=a u .7 

lO .. B 
:~.:·::. .. 7 

...... ''': 1:: 
\.:•.<: ... .. .1 

;:) ~ 00 
~i::OO 

5::00 

E?. :: ()() 

:.::; ;: ()() 

4::00 

F: <":\ d :L:d. CT ;,u:: f·~. !I c ,.- ,:\ c k c: o cl£·) 11 A 11 
• 

1:~ <TI. cl i <:\ 1 C I'' <T1. cJ.·:. !I C J'' c\ C k. C 0 cl (;~ II (:)
11 

u 

f~<:\d :i. ,;..]. c: ,.- ,:\ c: k. !I c: 1·- ,:~. c f.·:. cod<::;· "(:," • 
Longitudinal crack from joint, crack 
codE· "(:,". 
Longitudinal crack from joint, crack 
cod<·? "(:," .. 
Typical misaligned joint; probably 
caused by out of round pipe, but 
within tolerance at the time of 
:i. n ·::; -!:.,"?\ 11 <:1. t :i. on .. 
Longitudinal crack from joint, 
C:J· .. ,;lC:I-·:. CC<cl(·? 11 (1 11 

.. 

1
'-.1

1 
.... ~=-' h (i\ p (·."·."• cl C: !'' ,:·\ C: 1--:. !; C: !'' (:\ C: 1··:. C: C) cl (•."•) l I ()

1 
I n 

Longitudinal. crack from joint, 
C: J•"' <':"\ C f.·:. (." C) Ci€~ 11 ("1" ,. 

~:; 11"1 ,:-<:1. 1 ,.- '''· d :i. i':d. c ,.- ,·;\ c: l-·:. !I c I''(:\ c: f.-:. c 0 cl ~:-:· II .. ~ II .. 

\_..' .. -~:;h<:\P('~cl C:l'·,:\c:k., ....... , ... ,:\c:l-·:. c:oclE· ' 1 t1'' .. 



DISTANCE 
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:1.:.::;:1. .. 0 

:.::.04 .. :1. 

::::~,4 "::~. 

!5()() n ~~~ 

M.H.# 
1~-~:;~_::;:~.eL·-······-···· .. ··· 
D c0 pt. h=::= ~.i ' f.:.'' 

COMMENTS: 

~.=.\ :: () () 

~? :: ()() 

:1.:?::00 
:1.:;·:: ::00 
:1.~?::00 

:i.~? ~~ ()() 

Longitudinal crack from joint, 
C: 1··· cH:: j.·:. C: 0 Ci!::~ 11 0i 11 

u 

Longitudinal crack from joint~ 

'•J •••• •;:; h (:\ p (·:·~ d C: j""' ,;·1• C k. !I C 1··· (il. C 1.-_: C: 0 cl (;.~ II (.j I! u 

F: ,;u:l :i. ,:-.. 1 c: I''"' c: h: !I c I'' <:1 c: 1.-:. c: o ci c·:·~ " f.i " .. 
Chip at pipe joint .. 
j=;~ <!1• d :i. -:':\ J. C , ... <':\ C: J.-:. !' C !,.. (':~ C k. C: Ct cJ 1..":.·:• 

11 P1 11 
n 

Chip at pipe joint~ joint code 
Some deterioration in crown of 
P,:\cf i ,:..1 c v·,:~. c: 1.-:. !' 

O·f'·f'~~-~::-~t jo:i.nt .. 
End T .. \..1 .. 

FLOW 
Sou. ti·Ho:·<:<.s t 

fl ,>A,IJ 
!"i n 

TOTAL FEET TELEVISED (500.5 ft) 
DISTANCE BETWEEN MANHOLES (1430.0 ft) 

l! .... ,! 
\.I II 

M.H.# 

, .. 

, .. 
1!111! .. 
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Soecific Line Evaluation 

Taoe H6A; Segment 

Manhole M202A, to Manhole #203 

Direction of TV-Southeast~ with flow. 

The ohoto-orint shows a specific sewer pipe defect for this 
section of line. The most severe condition observed was 
usually selected for the photograph. 

Pho-1: . .:) si'K)\J.IS. '"' 

·:=:.r,.;>m :i. ···· c: :i. r· c:u 1 '" t­
c: I'''"· c k. <:•. t t I'H7' 

jo:i.nt. 
Approx. Sta. 69.4 

Th:i.-:::. 
~S(·:•ct:i.e<n of p:i. p~::• l'k':\~:; ti'll''0!(::• '.J .... ~:;.lv~.P·~~d Clr<:H::ks ~· <:d.orH.:j w:i. th ~S(·:·~·v••:;,;· .. ,:;,]. 

lr<':\d :i.<':'l.l and lonr,.l i tud :i.n-::\1 ct· .. acl.-:s" 



PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base~ Clovis, New Mexico 

Woodward-Clyde Consultant 
4582 So. Ulster Parkway 

Jeff Ehrenzeller, P.E. 

INSPECTION DATES: October 27, 1991 

WEATHER: 

LOCATION: 

Fair - moderate temperatures 

Start at manhole #203, located 
approximately 550ft Southeast of the 
centerline of Runway 22/4, TV Northwest, 
against flow, towards manhole 202A~ located 
between Taxiway A and Runway 22/4. 

PIPE SIZE; TYPE: 

TAPE NO.: 

TECHNICIAN: 

DISTANCE 
READING 

ttf.:.c:':t ·--· ~=)(-:-~q•Ttf::-:•n -1:. ~ '' I·:-:•t 

Jua~ Carlos Santiago 

CLOCK REF 
POSITION 

REMARKS I NOTES 

============================================================= 
7.0 

:1.7 .. 0 

~=~o,. :? 

::-;()<.;)II :1. 

l!~:~~:) 11 ~:' 

lf(?E5 .. t:':· 

:1.:00 

:1. ~:~ :: 00 

:1.::00 

:1. :: ()() 

:1.::00 

:1. ::00 

Typical misaligned joint; probably 
caused by cut of round pipe, but 
within tolerance at the time of 
:i.ns:.t<:'.J.l.:\t:i.on. 
Small root growth at joint, root 
c:oc! <:·~ II p,~~ • 
Small root growth at joint, root 
c:ocl t::o II{) II oo 

Small piece of pipe missing at 
joint .. 
Em<:..:!. 1 p :i. (;,' G:! 

JOJ.nt. 

S m <~.11 p :i. (;·~ c:•:·:·~ 
joint .. 

c:d' 

o·f 

p:i. 

p:i. 

pE• IT! :i. ·;:;~;; :i. n <;) 

p.:::• IT! :I. ·;:;·;::.:t.n<:;.J 

Crac:k in spigot and on pipe .. 
End T .. V .. 

(Con t :i. n tr.•:::·ci ) 

(:\ t 

,:'.t 

• .. 
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M.H.# 

;?.~~!.;~;~·-· ···············. 
D(·::· n t. h:::: !.'.'• ' 9" 

COMMENTS: 

FLOW t·1.H.# 

:~.:~;:;~-~~z~e~ ..... 
J)(·:-.-.pt.i·s====!.=.=, .. <:":. 11 

TOTAL FEET TELEVISED (498.6 ft) 
DISTANCE BETWEEN MANHOLES (1430.0 ft) 

A small amount of root growth was observed at 

several joints. Also, since the television is in 

J···E·Vf.'.•J'··:::.E:• o·f -fJoJ.>.J ~· th(·:·:· ·:::.p:i.got ~:·)rHL; o·f t.h(;·:· p:i. P<::·:· ,:•.J···E· 

evident at each joint. 



Soecific Line Evaluation 

Manhole #203~ to Manhole #202A 

Direction of TV-Northwest~ against the flow. 

The photo-print shows a specific sewer pipe defect for this 
section of line. The most severe condition observed was 
usu.:,_lJ.y ~:;~;,~Jt:~'ct<:;·d fen·· the pho·tcHJI'-,:tph.. · ·-

F'hot.o ~:;hol.l~~:; ,-,._ 
J.onq :i. tu.d :i.n<:\1 
Clr,:;.c:k ,?T!d ·~!-Offi(·:~ 

joint deterioration. 
Approx. Sta. 174.8 

·rhi=:- sec_un~~'nt o1' linE-'"!~-=- constn.I.C:tE-:·ci u-:::-irH_:J J~:i" '..JC pipe .. 
There were several small crack at the joint in this section 
o·f pipe. 

] 

, .. 
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PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base; Clovis, New Mexico 

Woodward-Clyde Consultant 
4382 So.. Ulster Parkway 

Jeff Ehrenzeller, P .. E. 

co 

INSPECTION DATES: October 27, 1991 

WEATHER: 

LOCATION: 

Fair - moderate temperatures 

Start at manhole #203, located 
approximately 550ft Southeast of the 
centerline of Runway 22/4, TV Southeast, 
to manhole H203A, located at the aircraft 
p ,,, t··f.·:. :i. n q ,,,_ , ... P ,-:~ • 

PIPE SIZE; TYPE: 1 ~'-'• 11 1.) C F' ···· ~::: ·f' t .:i o :i. n t ~::. 

TAPE NO.: 

TECHNICIAN: Juan Carlos Santiago 

DISTANCE 
READING 

CLOCK REF 
POSITION 

REMARKS I NOTES 

============================================================= 
~::If() 

7 .. 9 
:i. :1. .. ;.:~ 

:!."? .. :1. 
,._.,·:~ ·-.~ 

.!. ••••••• , ..... 

::::~:>, n () 

~=·() .. ~:: 

t:: c-· r:· 
-.,1 ;/" ,.1 

·.::-- :1. • 6 
~3() ., ~;> 

B0 .. 9 
t"\1:: ,.."z 
C•-..lu.-::. 

:1.0:: OOtol :1.::00 

~3 :: ()() 
10~00 
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Soecific Line Evaluation 

Manhole #203~ t6 Manhole #203A 

Direction of TV-Southeast, with flow. 

The photo-print shows a specific sewer pipe defect for 
section of line. The most severe condition observed 
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PROJECT: 

FOR: 

PRINCIPAL: 

TELEVISION INSPECTION REPORT 

Sanitary sewer inspection - Cannon Air 
Force Base~ Clovis, New Mexico 

Woodward-Clyde Consultant 
·'i!:iG:? So.. l..J1 s tE•!'" P<:\v·J.-:.\,,1,~.>·· D·~~n \lO:·?.· , ... ,, 

Jeff Ehrenzeller, P .. E .. 

cu 

INSPECTION DATES: October 27, 1991 

WEATHER: Fair - moderate temperatures 

LOCATION: Start at manhole M203A, located 

near the aircraft parking area, Southeast 
of Runway 22/4, TV Northwest against the 

flow to manhole #203, also located 
Southeast of Runway 22/4 .. 

PIPE SIZE; TYPE: 

TAPE NO.: 

TECHNICIAN: 

DISTANCE 
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Juan Carlos Santiago 
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Soecific Line Evaluation 

Manhole #203A, to Manhole #203 

Direction of TV-Northwest~ against the flow. 

The photo-print shows a scecific sewer pipe defect for this 
section of line. The most severe condition observed was 
usually selected for the photograph. 

Phoi:.o ~;;how~=· a 
" T" ~; l"k\ p('o' c: r· "' c !-·:. 

<:\-!:. th(-::--jo:i.nt. 
Approx. Sta. 102.2 

1 n:ts ~==-E·qmf:;·nt 

The v·(·:·: l>J€~ r·€~ 

jc:.:i.nt~:: ... On(;:: 

c:d' 1 :i.n€~ \.\1(:\S c:onstn.tct€;•cl 1..\~:;:i.nq :l ;'.'•" l.iC pipE) a 

several longitudinal and radial cracks at the 
piece of pipe was m1ss1ng (See photo Sta. 



Soecific Line Evaluation 

Manhole #203A, to Manhole #203 

Direction of TV-Northwest~ against the flow. 

The photo-print shows a specific sewer pipe defect for 
section of line. The most severe condition observed 
usually selected for the photograph. 

Photo~:;. ~:;how ,;;. 
mi~-~;:.:i.nq p:i.E•CE:• C:d' 
pipe and the resultj.nq 
c:,:\v:i. -1:.>'. 
Approx. Sta. 149.2 

T h:i. ~~' ~:;r£:•q rm:m t of 
line was constructed 
1..1.~::-inc_! 1. ~-'" UC Di PE'. 
T I v-:·) ,,. (o~ IIJ 0) n:? ~"-' (~) ··.-· ~? ,,. i~.l 
longitudinal and 
,,. <::. d :L.-,.1 c: ,,. a c: 1-·:.:::. ,.,_ '1:. 

thE) JO:J.n ts .. 
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III OBSERVATIONS - SUMMARY 

The vitrified clay pipe in general appears to be in fair 
condition. However, there are several joints that have 
separated, displaced or are misaliqnedq probably due to line 
settlement, which allowed roots to grow into the sewer lines. 
Also~ at two locations, pieces of pipe were missing. These 

locations are; Tape #4, segment A, station 67.6~ and Tape H7, 
segment B, station 150.8. Additionally, minor longitudinal 
<:•.n d :··· ,:\d :i .. ::d. c , ... <:•. c: ks ,:\ t -I:.I·H;-; .:i o :i. n t s cou 1 d c;,;· •. u. ·::: . .;-:-:• d :i. ·:::.in ·t:.:-:H_:_I ,.- ,;·,_ t :i. on o·f 
the pipe in the future. 

As for the section of concrete pipe, the sewer gases have not 
significantly depleted the cement binder which allows the 
aggregate to be eroded away therefore destroying the pipe. 
All of the concrete pipe appears to be in satisfactory 
conditions at this time. However, some joint deterioration 
has permitted roots to grow into the sewer line. 

th.;:=· 1 in.;-::· 
·=::. hnu 1 cl i::n:-:;· 

both the vitrified clay p1pe 
concrete pipe (UCP) are in fair 
many of the joints have failed, and 

( 'v'CF' ) <:i.n d 
cone! :i. t:i.on. 

t 1··1':::• 1 :i. i\':i• c:d' 
has been reduced 

con ·:::. :i. d <~; !'" .-:.:· cl • 
n-:-:h<:\bi I :i. t,:;_ -l:.:i.on 



I\l .. 

T ·I· 
.J. • •• recommended that corrective action be taken to 

& I and prevent soil contamination from 
and po~sible damage that might result from sewer back ups. 
Whatever course of corrective action is pursued, it is very 
:i. inpcn··t<:Hi t th<:i. t bi'"OI··.:.:::•n pi p<0 bE:• <:•.del J· .. ~:·)~;;~:;E)cl !' !:H:·)·hJ..t(·:·:•E·:•n tTtii•.n hc:.:J.~::•·::; 
#122 and #138; and manholes H 203 and H203A. 

Corrective action 
sewage into the existing ground (also possibly ground 
contamination), and I & I reduction could be achieved 
following methods: 

'-"'"''· t(·::•l·"" 
by ti·H·:~ 

B. 

c. 

D .. 

Cleaning, testing, and sealing of all pipe 
j 0 :i. n "1:. ~:; b }' <.:J I'" G U t :i. n (.:.1 t..t. ~:; :i. n (I p ,:•. C: l.-.:<::• 1··· ,:\ ~::. ~:;.(·)tTl b 1 :i. (;-~ ~:; .• 
Removal and replacement of all cracked pipe 
joints that do not pa~s pressure testing. 

<:1ll E·)Xi~::.t:i.nq 

replacement with new sewer lines. 

Sliplining with butt fused High Density 
Polyethylene Liner (HDPE) SDR 26, in all 
diameter lines. Excavate for point repairs 
and renew house service connections on the 
1 :i.rH:·'·::: .• 

!...:i.n:i.nq 
(H.DFE) 

the VCP and UVC pipe with a 
Liner, called U-Liner. This is new 

trenchless technology that can rehabilitate 
the lines and restore them to a 50 year 
life expectancy, leaving 
space, therefore eliminating 
growth problems. No point 
required and the service 
reinstated internally. 

n c;; ,·,f.n n t..t.l ,-,._, ... 

po~:;s :i. b J E·) ,.··ocd·. 
r· (·:-:a p -:":\ :i. , ... ·:::. ~\ , ... s:-:-~ 

J. :i. n <·:·:· 

After corrective action is taken and the problems remedied, a 
scheduled sewer cleaning program with periodic television 
inspection should be implemented.. A preventive maintenance 
program can go a long way in eliminating future problems. 

Ill 
11111111 

Ill 
1111111 
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all corrective actions should consider economic 
and possible service disruption during time required 

In tht::·:· ;··· (-::..• c: () rn rn <·:-:• n d (·:·:· d 
<::hc):i. C:{·:-:•::: . . i::C)i ... C:C)f·-t .. 'E•C:t.:i.\/1"::·:• <":\C:t:i.C:tn ~; 11 [;Jt ( :::.]. :i. p]. in in<.:.J V-.IC)U.ld pi.--C)b~·=·,_bl)-" 
prove to be the least expensive and least time consuming of 
the four alternatives. However, alternate 
p l'·ob;:\ b 1 y bf:":.' <·::•m pl O>'i::~d in oJ···d~::·:· ;-· tc:. :i. n ~:;tt l'·c::· t. h,;, t \~!S;! . 
growth can. enter the wastewater system. 

"D" ~;hou1d 

·ft.t tt.tJ·''E• i ... C:OC)t 

tl:l.tE•!'T;<:ttE· "t1" IAIOI..I.ld not pl'·ov.:::· -h:·)<:"ts;:i.bJ(:~ I:H·::•c:<:\Us<:·:· cd' ti··~~:.~ 
excessive number of joints that need sealing. Also there is a 
strong possibility that whatever caused the joint 
displacement would 
.:io:i.n-i:. in t:i.mP • 

t11 t e ,,. n ''' t. (:·:· 
<·:",.1 t.(..:-:•l ... n <':i. t.r·::· 

ff r~u 

"c~" 

continue and crack open a 

-i:.C) E:) x p{·:~ n ~==· i ··.,/ (·:-: 
c CJ n :::. :i. cl (-:-:= 1 .... :i. n <.:J ·!.: h c::.• <:·~ >=: :i. ~~~ t :i. n <.:J 

improvements and the 
\!,IOU.Jd !:H·:~ r···(·:~qu.i 1'"(·2d" 

temporary by-pass pumping of sewage that 
t"1l ·!:_.:::.• !""Ti ,;\ "!.: :i. 'v' G~ 11 H 11 

\1,10 1..1.1 cf b (:'~ by ·f ,;). !""" t I"H·:·:• ;n D ~;;. t 
disruptive and time consuming of the four alternates. 

(l I -!:. (·:-:• J•"TI i:\ t (·?.· 

1 F.·:'<·:·\~::. t "!:. :i. fn E·:' 
estimated to be the least (·:-~ x p E· n s :i. •.,, (·:·' '''· n ci 

i:\ 1 t E· !'" n ,;\ t. :i. 'v' (·:-:• ·;;;. !I consuming of the possible two viable 
t! c~·~ -:":\nd If I)'' u 

tt 1 ·i:. (':~ ;'· n ''"' t :i. ·v· <:·:·:· 
11 

D '' tAl o u 1 d q :i. \-' c~~ -!:. h <:::· q r· (:'~ E\ t (-::• ~;:. t 1 on CJ t.•~:· ,,. m ·~·:• c: on om :i. c: ii\ 1 

benefit because it eliminates the annular space between the 
host pipe and liner that occurs with reqular sliplining. 
Also, this procedure could be the best system for 
rehabilitating due to the negligible flow reduction. 

i·::; a matter of information, HOPE liner pipe 
C h E• II"! :i. C: <:"•.11 / n;-~ ~;:. :i. -:;;. i:. <0\ n t. h OtT! 0 (;.i ~:·:Tt ("' CH.:. ~;:. ;;~ C: 0 n 0 m :i. C: <:"•.1 (:·:• X ·!:. 1'"1 .. :. d G~ cl p i p !::-:' .. 

No disruption of service or by-pass pumping is normally 
required during the installation of the HDPE. HDPE is also 
capable of being maintained with standard equipment and 
methods. The smooth interior wall of HDPE is smoother than 
clay and concrete, which means it 
flow in a smaller diameter pipe. 
'·-'":"· I'"~==·<::·)~; c: 1 <:\ y <'•. t .. 0 :~.;:; ,;-;_ n d c: em c: r··· (;.:.-!:. (':! ,;d: 

con V<·:.<_y··~=· mo 1'"<·:~ 
( t···l-":u·~ n :i. n q ·· ·~=· 

·...-·olumet!'":i. c: 
"n" 

.. 0:1.~:' •• ) 

(No analysis of 
addressed, however 

an/ environmental considerations 
they could become significant 

rehabilitation of the sewers is not taken.) 

II()()'? 
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All cleaning shall be performed per the standards set by The 
NationC<.l Assoc3.atj,_gn of Se"-•er Service CompanieS;!' "Recommended 
Specii'ications For Sewer Collection System RehC<.bilitation!'" 
Fifth Edition!' Section ~~ Sewer line cleaning using 
High-Velocity Jet (Hydro-cleaning) Equipment~ Peabody Myers~ 
Series 2100 Hydro-vactor. 

Pertinent Sections are as follows: 

~~ction 3 - Sewer Line Cleaning 

3.1 Intent: The intent of sewer line cleC<.ning is to remove 
foreign materials from the lines C<.nd restore the sewer 
to a minimum of 95% of the original carrying capacity. 
Since the success of the other phases of work 
depends a great deal on the cleanliness of the 
lines~ the importance of this phase of the operation is 
emphasized. It is recognized that there are some 
conditions such as b•~ok.en pipe and major blockages that 
prevent cleaning from being accomplished or where 
additionC\1 damC<.ge would result if cleaning were 
C<.ttempted or continued. Should such conditions be 
encountered!' the Con t•·-actol~ wi 11 not. be requi .~ed ·to 
cleC<.n those specific manhole sections. If in the course 
of normal cleaning operations, damage does result from 
preexis-.ting and unforeseen conditions such as broken 
pipe, the Contractor will not be held responsible. 

(a) Hi~h-Velocity Jet (Hydrocleaning) Equipment: All 
high-velocity sewer· cleaning equipment shall be 
constructed for ease and safety of operation. 
The equipment shall have a selection of two or 
more high-velocity nozzles. The nozzles shall be 
capable of producing a scouring action from 15 to 
45 degrees in all size lines designated to be 
cleaned. Equipment shall ~lso include a 
high-velocity gun for washing and scouring manhole 
walls C<.nd floor. The gun shall be capable of 
producing flows from a fine spray to a solid 
stream. The equipment shall carry its own water 
tank, auxiliary engines~ pumps~ and hydraulic:all~ 
driven hose reel. 

IIIII 

IIIII 
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no less often than at the end cif each 
circumstances will the Contractor 
accumulate debris~ etc., on the site 
stated time. 

wot~!-.:d.:'\y. Undt:~r· NO 
be allolJ.ced to 

of work beyond the 

3.7 Final Acceptance: Acceptance of sewer line cleaning shall be made upon the successful completion o·f thE· television inspection and shall be to the satisfaction of t~e Owner's Representative. If TV inspection shows the cleaning to be unsatisfactory, the Contractor shall be required to re-clean and re-inspect the sewer line until the cleaning is shown to be satisfactory. In areas where television inspection is not performed, the Owner's R~presentative may require the Contractor to pull a double squeegee (with e<i\ch squeegee the i:;ame d ic'Mrcetet~ as the se•wt:~l~) tht~oug h each manhole Sf?ct],on as (·~vidence of ad<~quc:'\·b~ cle.:ud.nq. 



CCTV-Insgection-Specification 

All closed circuit television inspection (CCTV) shall be pel~formed per the stand • .-~rds set by The 1-tational A~~od.ati.Q.!l..._ of Sewer Service Compani~-:< "Recommended Specifications for Sewer Collection System Rehabilitation!'" Fifth edition~ Section #5!' Television Inspection!' using Cues!' Inc. Radial · View Camera. (RVC-360 degree ·tm) with audio comments 

I 
I 
I 
I . • 
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l 
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l 

~ i . , .. . • 

.concerning pipe conditions on video tapes!' (VHS) fcwmatk 

Pertinent Sections are as follows: 

5.1 After cleaning~ the manhole sections shall be visually 
~nspected by means of closed-circuit television. Inspf?ction will bt=.- done one manhole S(~ction a ·t a time and the flow in the section being inspected will be suitably controlled as specified (see SEWER FLOW CONTROL)k 

5.2 The television-camera used for the inspection shall be one specifically designed a~d constructed for such inspection. Lighting for the camera shall be suitable to allow a clear picture of the entire periphery of the pipe. The camera shall be operative in 100% humidity conditionsk The camera!' television monitor~ and other components of the video system shall be capable of r.woducing p:i.ctun::- quality to the satisf<:l.ction of tl·l€" Owner's Representative; and if unsatisfactory, equipment shall be removed and no payment will be made for an unsatisfactory inspection. 

5.3 The earner~ shall be moved throug~ the line in either direction at a moderate rate~ stopping when necessary to pennit proper~ documentat.ion of the se,,,•er·s condition. In no case will the television camera be pulled at a 
... ~ .... speed gJ~eat.<~r· than 30 ·feet per . tcdnut.<"~. N<:1.nual 1.1,ainc:hes power win chc~s~ T\/ cablf.:! ~ and powered rE~"'-•inds or othf?r devices that do not obstruct the camera view or interfere with proper documentation of the sewer conditions shall be used to move the camera through the sewer line. If~ during the inspection operation~ the television camera will not pass through the entire manhole section~ the Contractor shall set up his f?qui pmen t ~::.o ·th<:<. t tht:·! :i.n·:;pt'?Ctl.on can I:H::- po:::~r--fonned fnJm the opposite manhole. If~ again the camera fails to pass through the entire manhole section~ the inspection shall be .considered complete and no additional inspection work will be required. 
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5.4 When .manually operated winches are used to pull the television camera through the line~ telephones or other suitable means of communication shall be set up between the two manholes of the section being insp~cted to insure good communications between member.s of the c•~ew. 

5.5 The importance of accurate distance measurements is emphasized. !'larking on the cable!' or the 1 i 1-:.e ~ which would require interpolation for depth of manhole~ will not be allowed. Accuracy of the distance meter shall be check.ed by use c•1" a wal kinq meter~ roll-a-tape~ or other suitable device, and the accuracy shall be satisfactory to the Owner's Representative. 

5.6 Documentation of the television results shall be as - follows: -
---
-
--
-

--
---

- ...... _ (a) 

(b) 

(c) 

Television Inspection Logs: Printed location records shall .b<~ kept. by th<~ ·Contrc."'\ctot~ and will clearly show the location in relation to an adjacent manhole of each infiltration point observed during inspection. In addition~ other points of significance such as locations of building sewers~ w1usual conditions, roots~ storm sewer connections~ l:wol-.:en pipe~ pn=sence of scale. and corrosion~ and other discernible features will be .~ecol~ded and a copy of such r;.:;ocords '"'i 11 b<::· supplied to the Owner. 

Photographs: 35 mm, or other standard-size photographs o.f thE· te·levision picturE.' o·f p•~oblems, 
s~·lall be tal-:.en by thP Contr;:..ctcw upon n~)qt.u:::~st o·f the Owner's Representative~ this being at an extra char~e to the Owner. 

Videotape Recordings: The purpose of tape 
~ecording shall be to supply a visual and audio record of problem areas of the lines that may be replayed. Videotape recording playback shall be at th~ same speed that it was recorded. Slow motion or stop-motion playback features may be supplied at the option of the Contractor. Title to the tape~ shc::..ll n~main IIJ:i. ·th t.he Contractor until project is complete. At project CO(npl<-::-ti<"~fi !' tap<-:.-:;o. ~,;.•:i.11 be q :i.'v'(·?n ·to U• .. nH·~,.·- ·fen·· Owner's use and further evaluation. 
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