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GLOSSARY OF TERMS 

inhabited structure Permanent or temporary structures, other than military 
munitions related structures that are routinely occupied by 
one or more persons for any portion of a day. 

military munitions All ammunition products and components produced for or 
used by the armed forces for national defense and security, 
including ammunition products or components under the 
control of the Department of Defense, the Coast Guard, the 
Department of Energy, and the National Guard. The term 
includes confined gaseous, liquid, and solid propellants; 
explosives, pyrotechnics, chemical and riot control agents, 
smokes, and incendiaries, including bulk explosives and 
chemical warfare agents; chemical munitions, rockets, guided 
and ballistic missiles, bombs, warheads, mortar rounds, 
artillery ammunition, small arms ammunition, grenades, 
mines, torpedoes, depth charges, cluster munitions and 
dispensers, demolition charges; and devices and components 
thereof.  

munitions and explosives 
of concern (MEC) 

Military munitions that may pose unique explosives safety 
risks, including unexploded ordnance, discarded military 
munitions, or munitions constituents present in high enough 
concentrations to pose an explosive or other health hazard. 

munitions constituents 
(MC)  

Any materials originating from unexploded ordnance, 
discarded military munitions, or other military munitions, 
including explosive and non-explosive materials, and 
emission, degradation, or breakdown elements of such 
ordnance or munitions.  

munitions debris (MD) Remnants of munitions (e.g., penetrators, projectiles, shell 
casings, links, fins) remaining after munitions use, 
demilitarization, or disposal. 
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munitions response  Response actions, including investigation, removal actions, 
and remedial actions, to address the explosive safety, human 
health, or environmental risks presented by unexploded 
ordnance, discarded military munitions, or munitions 
constituents, or to support a determination that no removal 
or remedial action is required. 

munitions response area  Any area on a defense site that is known or suspected to 
contain unexploded ordnance, discarded military munitions, 
or munitions constituents. Examples include former ranges 
and munitions burial areas. A munitions response area 
includes one or more munitions response sites. 

munitions response site 
(MRS)  

A discrete location within a munitions response area that is 
known to require a munitions response. 

projectile  Object projected by an applied force and continuing in motion 
by its own inertia. This includes bullets, bombs, shells, 
grenades, guided missiles, and rockets. 

unexploded ordnance 
(UXO) 

Military munitions that have been primed, fuzed, armed, or 
otherwise prepared for action; that have been fired, dropped, 
launched, projected, or placed in such a manner as to 
constitute a hazard to operations, installation, personnel, or 
material; and that remain unexploded whether by 
malfunction, design, or any other cause. 
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EXECUTIVE SUMMARY 

OBJECTIVE 

The objective of this site inspection (SI) is to determine whether the West Virginia Maneuver 
Area (WVMA) Brown/Cabin Mountain Firing Ranges Munitions Response Site (MRS) located 
within the WVMA/Dolly Sods Formerly Used Defense Sites (FUDS) (FUDS Property No. 
G03WV0013, FUDS Project No. G03WV001310, Brown/Cabin Mountain Firing Ranges 
(“MRS06”) in Grant and Tucker Counties, West Virginia, warrants further response action 
under the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA).  According to the 2009 Preliminary Assessment (PA), the Brown/Cabin Mountain 
Firing Ranges MRS was under military control from 1943 to 1944 and was used as firing points 
and target locations for 105 millimeter (mm) and 155mm artillery, 60mm and 81mm mortar 
rounds, and 3.25-inch rockets.  The SI at the former Brown/Cabin Mountain Firing Ranges was 
performed to confirm the MRS location and to evaluate evidence for the presence of 
munitions and explosives of concern (MEC), munitions debris and the presence of elevated 
metals concentrations at that are consistent with the identified munitions constituents (MC) 
contaminants of concern at the FUDS.  To accomplish this objective, qualitative 
reconnaissance (QR) and MC sampling were performed at the Brown/Cabin Mountain Firing 
Ranges MRS within the WVMA/Dolly Sods FUDS. 

TECHNICAL PROJECT PLANNING MEETING 

The technical project planning (TPP) process determined that the collection of nine surface 
soil samples and three surface water/sediment sample couples would be sufficient to meet 
the SI project objectives.  The TPP team also concluded that biased samples would be 
collected using Cold Regions Research and Engineering Laboratory (CRREL) “seven-point 
wheel” composite sampling technique and also established the screening levels to be used 
for human health and ecological risk assessment.  The TPP team also determined that 
ambient soil samples would not be collected for this MRS and that biased samples would be 
compared to the ambient samples collected from the adjacent MRS to the south (MRS05).  
Subsequent discussions with the TPP Team were conducted and due to the variability of the 
naturally occurring metals in the area, the single ambient sample was augmented with 
additional data to include West Virginia Voluntary Remediation and Redevelopment Act 
Guidance Manual Version 2.1, Table 2-3: Natural Background Levels of Inorganics in Soil in 
West Virginia and Surrounding Areas and U.S. Geological Society county-specific background 
values. 

EVALUATION AND FINDINGS 

The SI evaluation included 22.6 miles of QR as well as soil, surface water, and sediment 
sampling within the MRS boundary (Figure ES.1). No explosives were detected in any of the 
samples collected at the MRS and selected metals (aluminum, antimony, copper, lead and 
zinc) were detected at concentrations below their respective background levels in soil, 
sediment, and surface water samples collected at the Brown/Cabin Mountain Firing Ranges 
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MRS.  Metals selected for analysis were non-essential nutrient metals that are indicative of 
suspected munitions. Essential nutrients and trace elements were not selected for analysis.  

The site visit team (SVT) did not find MEC or munitions debris (MD) indicative of MEC during 
the site investigation QR at the Brown/Cabin Mountain Firing Ranges MRS.  However, in 
December 2011, a hunter reportedly found an unexpended 81mm mortar filled with high 
explosives (HE) (suspected unexploded ordnance [UXO]) in the wetlands in the southeast 
portion of the MRS. Table ES.1 and Figure ES.1 summarize the results of the SI.  In addition, 
during a limited reconnaissance conducted by members of the TPP Team in April 2011, two 
items classified as MD (3.25-inch rockets) were found near Yellow Creek in the western 
portion of the MRS.  Previous findings at the MRS include a 105mm HE Howitzer round (UXO) 
in 2007 and five 3.25-inch rockets recovered between 2004 and 2006.  

TABLE ES.1 

SUMMARY OF RESULTS 
BROWN/CABIN MOUNTAIN FIRING RANGES MRS, GRANT AND TUCKER COUNTIES, WEST VIRGINIA 

MRS ACREAGE MEC ASSESSMENT
(1) 

METALS 

ASSESSMENT
(2) 

RECOMMENDATION 

Brown/Cabin 
Mountain 

Firing 
Ranges 

16,000 Yes
Although no MEC was observed 
during the SI field activities, there 

have been recent munitions-
related finds within the MRS 

including: 
two 3.25-inch rockets (MD) found 

after the TPP Meeting in April 
2011; one 81mm mortar 

(suspected UXO) found by a 
hunter in December 2011; one 

105mm HE Howitzer round (UXO) 
in 2007; and five 3.25-inch 

rockets (MD) between 2004 and 

2006. 

No
Exposure pathways 

for human and 
ecological receptors 

are considered 
incomplete.  

Remedial 
Investigation/Feasibility 

Study (RI/FS)  

Notes: 
(1) “Yes” in this column indicates confirmed MD and UXO indicating the potential for MEC presence, resulting 

in an RI/FS recommendation for the MRS. 
(2) “No” in this column indicates the absence of metals at levels indicating a potential risk to human health or 

ecological receptors, resulting in a recommendation for further metals sampling for the MRS. 

The types of ordnance observed previously have the potential to harm human receptors if 
they are contacted and are still functional. Therefore, the potential for a complete MEC 
exposure pathway exists at the Brown/Cabin Mountain Firing Ranges MRS. 

An exposure pathway for a chemical release is not considered complete unless all four of the 
following elements are present (U.S. Environmental Protection Agency [USEPA] 1989): 

1.   A source and mechanism for chemical release 

2.   An environmental transport and/or exposure medium 

3.   A receptor exposure point 
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4.   A receptor and a likely route of exposure at the exposure point 

No explosive compounds were detected in any of the samples collected at the MRS and 
selected metals (aluminum, antimony, copper, lead and zinc) were detected at 
concentrations below their respective background levels in soil, sediment, and surface water 
samples.  Based on the analytical results, metals exposure pathways are considered 
incomplete.  

RECOMMENDATIONS 

Based on the historic and current evidence of MEC, as recent as 2011, the Brown/Cabin 
Mountain Firing Ranges MRS is recommended to proceed to RI/FS.  A removal action is not 
necessary at this time. 
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CHAPTER 1:  
INTRODUCTION 

1.1 BACKGROUND 

Eco and Associates, Inc. (Eco) received Contract No. W912PP-11-C-0007, Task Order No. 0001, 
from the United States Army Corps of Engineers (USACE) Engineering and Support Center, 
Huntsville to perform a site inspection (SI) of the West Virginia Maneuver Area (WVMA) 
Brown/Cabin Mountain Firing Ranges Munitions Response Site (MRS), one of seven MRSs 
identified within the WVMA/Dolly Sods Formerly Used Defense Site (FUDS) Property No. 
G03WV0013.  The Brown/Cabin Mountain Firing Ranges (MRS06) (FUDS Project No. 
G03WV001309), in Grant and Tucker Counties, West Virginia, is located approximately 0.5 
miles northeast of the town of Davis, West Virginia. The U.S. Geological Survey (USGS) map 
coordinates for the subject MRS are 39° 6' 43.95" N and 79° 23' 48.65" W. Figure 1.1 shows the 
location of the MRS in relation to the WVMA FUDS, and Figure 1.2 shows the site location. 

The Department of Defense (DoD) established the Military Munitions Response Program 
(MMRP) to address DoD sites suspected of containing munitions and explosives of concern 
(MEC) or munitions constituents (MC).  Under the MMRP, the USACE is conducting 
environmental response activities at FUDS for the Army, the DoD’s executive agent for the 
FUDS program. 

Pursuant to USACE Engineer Regulation (ER) 200-3-1 (USACE 2004b) and the Management 
Guidance for the Defense Environmental Restoration Program (DERP) (March 2012), the 
USACE is conducting FUDS response activities. All work is performed in accordance with the 
following: 

 The DERP statute (10 U.S. Code [USC] 2701 et seq.) 

 The Comprehensive Environmental Response, Compensation, and Liability Act 
of 1980 (CERCLA, 42 USC 9601, et seq.) 

 Executive Orders 12580 and 13016 

 The National Oil and Hazardous Substances Pollution Contingency Plan (NCP, 
40 Code of Federal Regulations [CFR] Part 300) 

While not all MEC and MC constitute CERCLA hazardous substances, pollutants, or 
contaminants, the DERP statute authorizes the DoD to respond to releases of MEC and MC.  
DoD policy states that such responses shall be conducted in accordance with CERCLA and 
the NCP. 

This report summarizes the work performed during the SI and describes any MEC and metals 
contamination identified at the FUDS.  The SI is limited exclusively to MEC and metals 
contamination issues and does not consider unrelated hazardous and toxic waste concerns 
that the FUDS may pose. Per ER 200-3-1 guidance for conducting an SI, “The SI is not intended 
as a full-scale study of the nature and extent of contamination or explosive hazards”; it only 
requires collection of sufficient and appropriate information as defined in the Technical 
Project Planning (TPP) Memorandum for this site (Appendix B). 
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1.2 PROJECT OBJECTIVES 

The primary objective of the MMRP SI is to determine whether a FUDS project warrants 
further response action under CERCLA.  The SI collects sufficient and appropriate 
information necessary to make this determination.  The SI Report also provides the 
following: 

1. Determination of the potential need for a removal action 

2. Collection or development of additional data, as appropriate, for Hazard 
Ranking System (HRS) scoring by the U.S. Environmental Protection Agency 
(USEPA)  

3. Collection of data, as appropriate, to characterize the release for effective and 
rapid initiation of the remedial investigation and feasibility study (RI/FS). 

An additional objective of the MMRP SI is to collect the additional data necessary to 
complete the Munitions Response Site Prioritization Protocol (MRSPP). 

1.3 PROJECT SCOPE 

The primary project planning documents used to perform the SI include the Site-Specific 
Work Plan (SS-WP)  Addendum for the Brown/Cabin Mountain Firing Ranges MRS (Eco 
2011b), the South Pacific Division Range Support Center Programmatic Work Plan (Parsons 
2010), and the Programmatic Sampling and Analysis Plan (PSAP) (USACE 2005). The 
performance work statement for this project is provided in Appendix A. 

The USACE Huntington District (CELRH) held a TPP meeting on April 7, 2011, that included 
representatives of the USACE Huntington District, the USACE Walla Walla District (CENWW), 
the West Virginia Department of Environmental Protection (WVDEP), the U.S. Forest Service 
(USFS), the U.S. Fish and Wildlife Service (USFWS), the Canaan Valley Institute (CVI), Eco, and 
Parsons.  A final TPP Memorandum was issued on September 22, 2011 (Eco 2011a). 

The TPP Team determined that the comparison criteria for soil sample results would be the 
WVDEP Risk-Based Concentrations (RBCs), Table 60-3B in the Voluntary Remediation and 
Redevelopment Rule (60CSR3) supplemented with USEPA regional screening levels (RSLs) for 
residential soil.  The comparison criteria for surface water samples would be the WVDEP 
Requirements Governing Water Quality Standards supplemented with USEPA RSLs for tap 
water. The comparison criteria for groundwater samples would be WVDEP Requirements 
Governing Water Quality Standards then WVDEP RBCs supplemented with USEPA maximum 
contaminant levels (MCLs), National Primary Drinking Water Standards and USEPA RSLs for 
tap water. The team also concurred on using ambient soil samples from the adjacent MRS to 
the south (Bearden Knob Firing Range [MRS05]). 
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CHAPTER 2:     
PROPERTY DESCRIPTION AND HISTORY 

2.1 SITE DESCRIPTION 

The Brown/Cabin Mountain Firing Ranges MRS is located in Grant and Tucker Counties, West 
Virginia.  The site is located approximately 0.5 miles northeast of the town of Davis, West 
Virginia (Figure 1.1). The total FUDS acreage is 2,180,367 acres, including the 16,000-acre 
Brown/Cabin Mountain Firing Ranges MRS.  The FUDS acreage also includes six other MRSs, 
each covered by a different SI but listed under the same FUDS Property No. G03WV0013, 
Project No. G03WV001309. The Brown/Cabin Mountain Firing Ranges MRS was used from 
1943 to 1944 and was returned to the various private landowners and U.S. Forest Service in 
1950.  The majority of the land comprising the Brown/Cabin Mountain Firing Ranges MRS is 
currently owned by the U.S. Fish and Wildlife Service and managed as part of the Canaan 
Valley National Wildlife Refuge (CVNWR).  The second largest landowner is the State of WV 
after a recent land transfer from the Canaan Valley Institute (CVI).  The transferred area was 
designated the Little Canaan Wildlife Management Area (3168 acres) and is managed by the 
WV Department of Natural Resources (WVDNR).  The approximate location of the Little 
Canaan WMA within the Brown/Cabin Mountain Firing Ranges MRS is shown on the figure 
associated with the July 30, 2013 TPP Meeting in Appendix B.  The site is used for outdoor 
recreation including hiking, cycling, cross-country skiing, horseback riding, hunting, fishing, 
and wildlife viewing.  Other smaller portions of the MRS are owned by Allegheny Energy, 
West Virginia Power and Transmission, Vandalia Heritage Foundation, Western Pocahontas 
(operator of the Mountain Top Hunting Club), and the CVI. 

2.2 SITE LOCATION AND SETTING 

2.2.1 TOPOGRAPHY AND VEGETATION 

The Brown/Cabin Mountain Firing Ranges MRS is located in the Appalachian Plateau 
physiographic province (USGS 2002, WVGES 2004). Figure 2.1 shows the site elevation, which 
ranges from approximately 4,057 to 3,120 feet above mean sea level.  The MRS extends across 
the Canaan Valley, a large northeast trending valley containing the largest freshwater 
wetland in West Virginia (approximately 8,475 acres).  The MRS is contained within the 
Davis, Mount Storm Lake, Blackwater Falls, and Blackbird Knob 7.5-minute topographic 
quadrangles. The former firing ranges extended southeast from Highway 32 on the north side 
of Davis to the west face of Brown Mountain and Cabin Mountain on the east side.  The 
central portion of the site is drained by the Blackwater River with the eastern portion of the 
site drained by Glade Run. The higher area near the western portion of the site is drained by 
Yellow Creek and Beaver Creek.  The floor of the valley is relatively flat and contains 
numerous swamps, marshes, and ponds. The eastern and western portions of the MRS are 
located on the wooded slopes of Cabin Mountain and Brown Mountain, respectively. 

The Canaan Valley contains a unique ecosystem consistent with more northern latitudes.  
The ecosystem contains at least 580 species of plants, 109 of which are representative of 
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latitudes of Maine (USFWS 2011d).  Vegetation on the valley floor includes Sphagnum moss 
(Sphagnaceae), hair-cap moss (Polythichum), cotton grass (Eriophorum virginicum L.), and 
cranberries (Vaccinium). Shrubs found in the area include Azaleas (Rhododendron), Mountain 
holly (Ilex Montana), Winterberry (Ilex verticillata), and Mountain laurel (Kalmia latifolia).  
Trees found in the wooded areas include Balsam fir (Abies balsamea), Hemlock (Tsuga 
canadensis), Red spruce (Picea rubens), Norway spuce (Picea abies), White ash (Fraxinus 
americana), American beech (Fagus grandifolia), and Red maple (Acer rubrum) (Keating 2010). 
Vegetation observed during the SI was consistent with these descriptions, as shown in site 
photographs taken during the site visit (see Appendix E). 

2.2.2 SOIL 

There are a wide variety of soil types in the Canaan Valley.  The soil types underlying the soil 
sampling locations at the Brown/Cabin Mountain Firing Ranges MRS consist of Cateache 
channery silt loam, Dekalb channery loam, Dekalb very cobbly loam, Lickdale silt loam, 
Leetonia very cobbly loamy sand, the Brinkerton Nolo complex, and Rubble land sandstone.  
The Cateache channery silt loam is located on the face of Cabin Mountain as well as on the 
slopes of Brown Mountain. The soil is composed of an organic layer within the upper 1 inch 
and channery silt loam down to 3 inches.  The Rubble land sandstone consists of cobbles 
and boulders and is exposed on the summit of Brown Mountain.  The remaining units are 
composed of channery or cobbly loam or silt loam with the exception of the Leetonia which 
is composed of very cobbly loamy sand (Web Soil Survey 2011).  

2.2.3 CLIMATE 

The nearest weather station to the Brown/Cabin Mountain Firing Ranges MRS is in Canaan 
Valley, West Virginia; approximately 4 miles south of the MRS (National Climatic Data Center 
[NCDC] 2012).  Climate data for the area are based on monthly or yearly averages derived 
from readings collected at this station.  Significant rainfall occurs throughout the year but is 
slightly higher in the late spring and early summer, with the most precipitation occurring in 
May (5.21 inches), June (5 inches), and July (4.84 inches).  The climate is generally driest in 
autumn, with 3.47 inches of precipitation occurring in October.  The hottest month is July, 
with an average maximum temperature of 76.8 degrees Fahrenheit (°F) and an average 
minimum of 53.9°F.  The coldest month is January, with an average maximum of 34.1°F and 
an average minimum of 14.9°F (Climate-Charts.com 2011). 

Winds are highest in the late winter and early spring, averaging greater than 7 miles per 
hour.  Sunshine in the Davis, West Virginia area is below the U.S. average, averaging 
approximately 45 percent sunshine in the spring and summer with less than 30 percent 
sunshine occurring in December and January (City-Data.com 2011). 

2.2.4 SIGNIFICANT AND INHABITED STRUCTURES 

Several unpaved roads and numerous foot trails are present within the MRS, as well as 
Highway 93 and a former railroad spur (Figure 2.1). The site visit team (SVT) identified 
approximately 10 non-residential inhabited structures within the MRS, including the CVI 
office building and an associated maintenance structure, and several commercial buildings 
located along Highway 93.  The team also observed numerous inhabited structures within 
two miles of the MRS, consisting of commercial buildings along Highway 93 and residential 
and commercial buildings in and around the towns of Davis and the community of Canaan 
Heights.  Inhabited structures are permanent or temporary structures, other than military 
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munitions-related structures, that are routinely occupied by one or more persons for any 
portion of a day. 

2.2.5 DEMOGRAPHICS 

The Brown/Cabin Mountain Firing Ranges MRS is located in Tucker and Grant Counties, West 
Virginia, approximately 0.5 miles northeast of the town of Davis, West Virginia.  According to 
U.S. Census 2010, the population density of Tucker County is 17 persons per square mile, and 
the population density of Grant County is 25 persons per square mile. The census data 
indicate that 1,969 people live within an approximate 4-mile buffer of the Brown/Cabin 
Mountain Firing Ranges MRS, with 21 of those people living within the census block covering 
the center of the MRS (Table 2.1).  The SVT observed numerous inhabited structures within 2 
miles of the MRS, mainly located within and surrounding the town of Davis.  However, the 
SVT did not identify any residences within the MRS boundaries (Figure 2.2).  Based on the 
SVT’s observations and the fact that the majority of the MRS is preserved within the CVNWR, 
it is assumed that no one actually lives within any of the areas suspected of being firing 
points or impact areas (U.S. Census Bureau 2011). 
 

TABLE 2.1 

POPULATION WITHIN 4-MILE BUFFER OF THE SITE 
BROWN/CABIN MOUNTAIN FIRING RANGES MRS, GRANT AND TUCKER COUNTIES, WV 

RANGE ONSITE 
0 TO ¼ 

MILE 
¼ TO ½ 

MILE 
½ TO 1 

MILE 
1 TO 2 

MILES 
2 TO 3 

MILES 
3 TO 4 

MILES 
TOTAL 

MRS06 21 21 52 398 650 603 318 1969 

Source: U.S. Census 2010 data. The population within the FUDS, MRS, or any buffer area is determined using a 
conservative approach to calculate the population of an area by including the total number of people for any 
census block that falls within or overlaps the site boundary, MRS boundary, or buffer line. 

2.2.6 CURRENT AND FUTURE LAND USE 

The majority of the Brown/Cabin Mountain Firing Ranges MRS is owned by the USFWS and is 
managed as part of the CVNWR. The second largest portion is the Little Canaan WMA, 
managed by the WVDNR.  The combined area of the CVNWR and Little Canaan WMA covers 
approximately 75% of the MRS.  The remaining landowners include Allegheny Energy, West 
Virginia Power and Transmission, the Vandalia Heritage Foundation, CVI, and Western 
Pocahontas Properties, Limited Liability Partnership (LLP).  The land is currently used for 
outdoor recreation and wildlife preservation.  No change in overall land use is expected at 
the Brown/Cabin Mountain Firing Ranges MRS; however, there are plans for road 
construction within the MRS that should include coordination with CELRH. 

2.3 SITE OWNERSHIP AND HISTORY 

The former WVMA consisted of approximately 2,180,367 acres of land covering portions of 
Grant, Pendleton, Preston, Randolph, and Tucker counties in northeastern West Virginia 
generally near the town of Davis. Maneuver rights, secured by the Rents and Claims Board, 
Fifth Service Command, secured 350,416 acres of public lands (all part of the Monongahela 
National Forest [MNF]), 48,557 acres of leased property for inclusion in the Impact Area, and 
1,781,394 acres of so-called “lesser interests”.  According to a warning order notice, dated 
March 26, 1945, these “lesser interests” were covered by “trespass agreements”.  The land 
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owners had granted use of these lands to the Army verbally; there are no records that 
describe the “trespass agreements” or the areas that they covered (USACE 1990).  A letter, 
dated July 15, 1943 from the Secretary of War to the Secretary of Agriculture stated that 
there is a military necessity for the use of portions of the MNF for Army Maneuver purposes.  
In a response letter dated August 4, 1943 from the Secretary of Agriculture to the Secretary of 
War, the Department of Agriculture granted permission for the Army to use all MNF land in 
Preston, Grant, Randolph, Tucker, and Pendleton counties in West Virginia, a total coverage 
of 341,266 acres (USACE 2009). 

Based upon information contained in the Preliminary Assessment (PA), areas where live 
artillery firing was conducted were informally designated the WVMA Impact Area. Therefore, 
the Brown/Cabin Mountain Firing Ranges MRS is within the WVMA Impact Area.  Property 
outside of the Impact Area was utilized for other purposes such as tent encampments, 
vehicle repair, the base hospital, and the ammunition depot. A record of the lease 
agreements associated with the WVMA is contained in the PA (USACE 2009). 

Based on historical mapping, historical documentation, aerial photography interpretation, 
and interviews conducted during the PA, the Brown/Cabin Mountain Firing Ranges within the 
former WVMA served as firing points and target locations for 155mm howitzer rounds, and 
60mm and 81mm mortars, and a possible rocket range.  The areas around Beaver and Yellow 
Creeks were used as firing points for 155mm howitzer rounds, 60mm and 81mm mortars, and 
rockets.  Brown Mountain was used as the target area for the 60mm and 81mm mortar 
rounds fired from Yellow Creek. Cabin Mountain was used as a target for 105mm and 155mm 
howitzer rounds.  Historic newspaper articles also noted that .30 caliber machine gun fire 
was reported in these areas.  Based on a plate in the 2009 PA showing historical MEC finds, 
UXO, consisting of a 105mm howitzer round was found in Cabin Mountain in the southeast 
portion of the Brown/Cabin Mountain Firing Ranges MRS.  Additionally, MD consisting of five 
3.25-inch rockets have been found historically in and around Yellow Creek and the Canaan 
Valley Institute office building between 2004 and 2006. No MD or MEC items were observed 
during the 2011 site visit.  However, during a limited reconnaissance conducted by members 
of the TPP Team in April 2011, two 3.25-inch rockets (classified as MD) were found near 
Yellow Creek in the western portion of the MRS.  Then, in December 2011, a hunter 
reportedly found another MEC item. Based on an unconfirmed report from an officer with the 
West Virginia State Police Department, the item found in the wetlands in the southeast 
portion of the MRS was identified as an 81mm mortar (suspected UXO).  The mortar was 
reportedly still live with an active point detonator fuze, visibly intact HE filler, and all of its 
safety features removed.  The mortar was removed from the site, taken to a safe location, 
and destroyed by the West Virginia State Police. Based on these findings and the known 
historic use of the site, the MEC presence at the Brown/Cabin Mountain Firing Ranges MRS is 
considered “Confirmed or Suspected”. The potential munitions utilized at the site are shown 
on Table 2.2. 

Prior to DoD use, the area was mainly used for logging and agriculture purposes.  Extensive 
logging began during the late 1800s and slowed considerably in the late 1910s to early 1920s.  
Following DoD use, much of the area was the same as it had been prior to the maneuvers, 
reverting to agriculture uses (farming, grazing), recreational activities (hunting, fishing), 
mining, and timbering.  Local family farms and grazing fields dotted the landscape prior to, 
during, and following DoD use, occupying most open areas including valley floors and bare 
mountaintops.  Once logging in the area slowed, the land’s primary use shifted to agricultural 
and recreational uses. Farming, grazing, hunting and fishing were all activities that flourished 
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prior to and following World War II.  Today the area is used for a wide variety of outdoor 
activities including hiking, skiing, rock climbing, rafting, hunting, and fishing (USACE 2009). 

2.4 SITE OPERATIONS AND WASTE CHARACTERISTICS 

2.4.1 MUNITIONS RESPONSE SITE-SPECIFIC DESCRIPTION AND OPERATIONS 

The Brown/Cabin Mountain Firing Ranges MRS consists of 16,000 acres within a 2,180,367-
acre FUDS (USACE 2009).  The majority of the land is currently owned by the USFWS and is 
managed as part of the CVNWR. Another large portion of the land is owned by the State of 
WV as the Little Canaan WMA, managed by the WVDNR.  These two wildlife areas cover 
approximately 75% of the MRS.  Other land owners include Allegheny Energy, Inc., West 
Virginia Power and Transmission, Inc., the Vandalia Heritage Foundation, CVI, and Western 
Pocahontas Properties, LLP.  The land is used for outdoor education and recreation.  The PA 
indicates an MRSPP score of 3 for the Brown/Cabin Mountain Firing Ranges MRS.  MRS 
Priority scoring ranges from 1 (highest priority, reserved for chemical warfare materiel 
[CWM] sites) through 8 (lowest priority). 

2.4.2 REGULATORY COMPLIANCE 

The USACE is conducting the SI at the Brown/Cabin Mountain Firing Ranges MRS as part of 
FUDS response activities pursuant to and in accordance with the guidance, regulations, and 
legislation listed in Subchapter 1.1. 

2.5 PREVIOUS INVESTIGATIONS 

Ordnance clearance operations began almost immediately after military use of the FUDS 
ended in 1944.  Initial clearance operations in 1946 focused on known target areas that were 
located in the Dolly Sods region, a high plateau located in the eastern central portion of the 
WVMA.  The property was returned to the private landholders and the Forest Service upon 
completion of the initial clearing operations.  A follow-up operation in 1953 found and 
destroyed six live rounds but determined that the previous clearance operations were 
“good”. However, unconfirmed reports of encounters with ordnance by the public continued 
in the Dolly Sods area.  Subsequent site reconnaissance and clearance operations conducted 
in 1984, 1991, and 1997 to 1998 continued to encounter ordnance.  As before, the clearance 
operations were focused in the Dolly Sods Region in publicly used areas such as trails and 
campgrounds.  Since then, recurring reviews of the clearance operations have been 
conducted to ensure that the previous operations continue to protect the safety of the 
public.  The previous investigations conducted at the former WVMA are described below 
(USACE 2009). 

As part of the USACE DERP FUDS program, a PA of the entire WVMA was prepared by the 
CELRH in 2009.  Information used to prepare the PA included military records, historical 
documents, historical newspaper reports, interviews with local residents, interviews with 
former Army officials stationed at the site, and historic aerial photographs. Based upon a 
review of the information above, the CELRH identified a total of seven Munitions Response 
Sites (MRSs) warranting further investigation including the Brown/Cabin Mountain Firing 
Ranges MRS which is the subject of this SI Report.  

In December 2010, an INPR was prepared by the USACE Louisville District (CELRL) 
requesting approval of the on-going Dolly Sods MMRP project and proposing the 7 MRSs 
identified in the PA.  The USACE Great Lakes and Ohio River Division (CELRD) granted 
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approval of the Dolly Sods MMRP project and the 7 new MRSs in December 2010 including 
the Brown/Cabin Mountain Firing Ranges MRS.  

2.5.1 INITIAL CLEARANCE OPERATIONS 

Following the 1943 to 1944 military maneuvers, and prior to returning the land to the public 
and USFS in 1950, Engineer Bomb and Shell Disposal Team No. 6 conducted an ordnance 
clearance during May 1946 (USACE 2004a).  The team completed a “thorough reconnaissance 
of the entire WVMA”.  Records indicate that the team found and destroyed 189 4.2-inch 
smoke round (SR) mortars, one 155mm HE projectile, three 105mm HE projectiles, two 40mm 
projectiles, and 12-inch or 14-inch inert (sand-loaded) rounds in the Dolly Sods region. 
Information concerning the locations of all of these found items is not available. All 
suspected impact areas (which were pointed out to the team by USFS personnel), with the 
exception of certain regions to the north and northeast of the Dolly Sods North (DSN) and 
Dolly Sods Scenic Area (DSSA) (which were too rough or overgrown to be searched), were 
thoroughly searched during the 1946 clearance effort.  All lands except for the regions not 
searched were “recommended as safe for grazing, lumbering, or hunting” subsequent to the 
clearance (USACE 2004a). 

As noted above, during May 1953, the 549th Explosive Ordnance Disposal (EOD) from 
Baltimore, MD conducted a follow-up reconnaissance and disposal mission of suspected 
impact areas in the Dolly Sods region. Six live rounds were located and destroyed during this 
mission; and the fieldwork determined that “previous clearance operations were good.” 
Additional information concerning these clearance operations is not available. Records 
regarding military operations in the area are scarce because the majority of pertinent 
documents have been lost or destroyed over time (USACE 2004a). 

2.5.2 FINDINGS AND DETERMINATION OF ELIGIBILITY/INVENTORY PROJECT REPORT  

In order to determine the eligibility of the “Dolly Sods Wilderness Area (West Virginia 
Maneuver Area)” for the DERP FUDS Program, CELRH conducted a site visit of the former 
maneuver area on December 3, 1984.  The purpose of the site visit was to evaluate the 
presence of unsafe debris, hazardous or toxic waste, and UXO at the site. The Findings and 
Determination of Eligibility (FDE), dated May 21, 1990, concluded that the property had been 
formerly owned or used by the Army for mountain training and maneuvering.  (See Section 
3.2 of the PA, FUDS Eligible Property for information regarding the May 21, 1990 FDE)  The 
Inventory Project Report (INPR) proposed DERP FUDS Project No. G03WV006500 to conduct 
an RI/FS to determine the types and extent of ordnance contamination at the site and 
develop alternatives to safeguard the public, due to public discovery of ordnance on the 
property on an annual basis (USACE 1990). 

The CELRH revised the FDE in 1991 to include information for FUDS eligible property that 
had been omitted in the original FDE (May 21, 1990).  Specifically, the original FDE omitted 
the Blackbird Knob target area from the eligible DERP FUDS property and thus, the 
recommended ordnance and explosives (OE) project. (See Section 3.2 of the PA, FUDS 
Eligible Property for additional information regarding the FDE revision.)  The INPR was also 
revised in 1991 to correct the DERP FUDS OE project number to G03WV006504 and to 
conduct an RI/FS of the maneuver area to replace the erroneously numbered DERP FUDS 
Project No. G03WV006500 (USACE 1992).  

In 2005, the CELRH revised the DERP FUDS property name for Property No. G03WV0013 from 
Dolly Sods Wilderness Area to WV Maneuver Area/Dolly Sods.  A duplicate DERP FUDS 
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property, Property No. G03WV0065, West Virginia Maneuver Area, existed in the inventory of 
DERP FUDS properties.  The previous INPRs, FDEs, investigations, and ordnance removal 
actions contained references to G03WV0065 in the documents, and in many instances, these 
documents also contained the combined name “Dolly Sods Wilderness Area (West Virginia 
Maneuver Area)”, which was actually not the accurate DERP FUDS property name. However, 
project funding for these investigations and removal actions had actually been programmed 
under DERP FUDS Property No. G03WV0013, Dolly Sods Wilderness Area. Since the Dolly 
Sods Wilderness Area is contained within the former WVMA DERP FUDS property, and no 
work other than INPR preparation had been funded under Property No. G03WV0065, the 
USACE declared no direct action indicated (NDAI) for DERP FUDS Property No. G03WV0065 
on April 7, 2005 and revised the name of DERP FUDS Property No. G03WV0013 to WV 
Maneuver Area/Dolly Sods.  The name Dolly Sods was retained in the property name due to 
the name of the ordnance removal project G03WV001304 and the vast references to the Dolly 
Sods Wilderness in past documents.  All current and future projects have and will be 
programmed under DERP FUDS Property G03WV0013. 

2.5.3 GEOPHYSICAL SURVEY SUMMARY REPORT 

In May 2005, a geophysical survey of a portion of the Brown/Cabin Mountain Firing Ranges 
MRS was conducted.  The survey was conducted on a 45-acre parcel to be cleared for 
construction of the Canaan Valley Institute office building and classroom facility located 
southeast of State Highway 93.  In addition to the area of the proposed office building, 
parking areas and six campsites were cleared during this operation. The geophysical survey 
identified a total of 31 subsurface magnetic anomalies consistent with UXO.  All of the 
identified anomalies were investigated and cleared prior to building construction (American 
Geophysical Institute [AGI] 2005). 

2.5.4 PRELIMINARY ASSESSMENT – FEBRUARY 2009 

A PA of the entire WVMA was prepared by the CELRH in 2009. Information used to prepare 
the PA included military records, interviews with former Army officials stationed at the site, 
historical documents, historical newspaper reports, interviews with local residents, and 
historic aerial photographs.  Based upon a review of the information above, the CELRH 
identified a total of seven MRSs warranting further investigation including the Brown/Cabin 
Mountain Firing Ranges MRS, which is the subject of this SI Report. 

According to the PA the areas around Beaver and Yellow Creeks were once used as firing 
points for 155mm howitzer rounds, 60mm and 81mm mortars, and possible rocket or firing 
range used during the operational period of the WVMA. Brown Mountain was used as target 
area for the 60mm and 81mm mortar rounds fired from Yellow Creek during the operational 
period of the WVMA.  The Cabin Mountain Firing Range was used as a target location for 
105mm and 155mm howitzer rounds used during the operational period of the WVMA.  These 
determinations have been made based on historical mapping, historical documentation, 
aerial photography interpretation, and interviews with personnel familiar with the WVMA. A 
105mm howitzer round (UXO) was found in 2007 on Cabin Mountain within the CVNWR.  
Also, between July 2004 and December 2006 five 3.25-inch rockets were encountered on CVI 
property near Yellow Creek. 

The PA indicates an MRSPP score of 3 for the Brown/Cabin Mountain Firing Ranges MRS. MRS 
Priority scoring ranges from 1 (highest priority, reserved for CWM sites) through 8 (lowest 
priority). 
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2.5.5 INVENTORY PROJECT REPORT – DECEMBER 2010 

An INPR for the WVMA was prepared by the CELRL in December 2010. The INPR requested 
“after the fact” approval for the Dolly Sods MMRP project and proposed seven new MMRP 
projects including the Brown/Cabin Mountain Firing Ranges MRS described in this SI Report.  
In December 2010, the CELRD granted “after the fact” approval for the Dolly Sods MMRP 
project and approved the seven new MMRP projects including the Brown/Cabin Mountain 
Firing Ranges MRS. 

2.5.6 LIMITED SITE RECONNAISSANCE BY TPP TEAM – APRIL 2011 

A limited reconnaissance of a portion of the Brown/Cabin Mountain Firing Ranges MRS was 
conducted by members of the TPP team on April 8, 2011.  The team encountered two 3.25-
inch rockets in the area of Yellow Creek.  See Figure 4.1 for locations of MEC finds.  The 
location of all encountered MD was marked with a global positioning system (GPS) unit and 
the USACE was notified.  The property owner contacted local state police officials to dispose 
of the rockets that were discovered. 

2.5.7 ADDITIONAL WVMA ACTIVITIES 

Additional activities including site visits, removal actions, and studies have been conducted 
for portions of the WVMA that did not include the areas of the Brown/Cabin Mountain Firing 
Ranges MRS, as follows: 

 Site Visit for Preparation of the Feasibility Study Work Plan – 1991 

 Feasibility Study Site Visit – 1991 

 Archives Search Report – September 1995 

 Environmental Assessment of Ordnance Removal Action in the Dolly Sods 
Wilderness Area – September 1995 

 Environmental Assessment of Ordnance Removal Action in the Dolly Sods 
North Area – September 1997 

 Action Memoranda for OE Removal Actions – 1996 to 1997 

 Ordnance Removal Actions – Dolly Sods West (DSW), DSN, and DSSA – 1997 to 
1998 

 OE Recurring Review – June to August 2004 
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TABLE 2.2 
Suspected or Known Munitions 

Brown/Cabin Mountain Firing Ranges MRS 
Munitions  Photograph/Diagram 

Projectile, 155mm, 

HE, M102 

 

Projectile, 155mm, 

White Phosphorus 

(WP), M110 

 

Cartridge, 105mm, 

HE, M1 

 

Cartridge, 105mm, 

Smoke, HC, M84 
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TABLE 2.2 
Suspected or Known Munitions 

Brown/Cabin Mountain Firing Ranges MRS 
Munitions  Photograph/Diagram 

Cartridge, 81mm, 

High Explosive 

(HE), M43 

 

Cartridge, 81mm, 

Smoke, White 

Phosphorus (WP), 

M57 

 

Cartridge, 81mm, 

Target Practice 

(TP), M43 
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TABLE 2.2 
Suspected or Known Munitions 

Brown/Cabin Mountain Firing Ranges MRS 
Munitions  Photograph/Diagram 

Cartridge, 60mm, 

High Explosive 

(HE), M49A2 

 

Rocket, 3.25‐inch, 

Target, Mk 1 

through Mk 4 

 

Small arms 

ammunition, 

general: 

Cartridge, .30 

caliber (includes 

Carbine) 

 



Howitzer round, 2007

Rocket finds, 2004 - 2006
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Mortar find, 2011 /
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CHAPTER 3:    
SITE INSPECTION TASKS 

3.1 HISTORICAL RECORD REVIEW 

A document review of the Brown/Cabin Mountain MRS was conducted in support of this SI.  
The historic information relevant to the Brown/Cabin Mountain MRS included the INPR and 
the PA.  The findings of the historical review, including site use and potential munitions used, 
are described in Chapter 2. 

3.2 TECHNICAL PROJECT PLANNING 

The Brown/Cabin Mountain Firing Ranges MRS falls under the purview of the CELRH, which 
facilitated a TPP meeting on April 7, 2011. Participants included representatives of the 
CELRH, the CENWW, the WVDEP, the USFS, the CVI, Parsons, and Eco.  The TPP Team 
unanimously concurred with the technical approach presented in the Final TPP 
Memorandum (Eco 2011, see Appendix B of this report).  Key TPP findings and decisions are 
summarized below: 

 Portions of the MRS are within the CVNWR; therefore, this MRS is considered to 
be ecologically sensitive.  The proposed screening levels to be used for the 
ecological risk assessment are described as follows: 

Soil – USEPA Ecological Soil Screening Levels (EcoSSLs). In absence of EcoSSLs, 
values obtained from the Los Alamos National Laboratory (LANL) EcoRisk 
Database, and USEPA Region 3 Ecological Screening Levels 

Sediment – USEPA Region 3 Ecological Screening Benchmarks, Freshwater 
Sediment Screening Benchmark, National Oceanic and Atmospheric 
Administration Screening Quick Reference Tables, LANL EcoRisk Database, and 
USEPA Region 3 Ecological Screening Levels (ESLs) 

Surface water – WV Requirements Governing Water Quality Standards (47CSR2) 
supplemented with USEPA National Recommended Water Quality Criteria, USEPA 
Region 3 Freshwater Screening Benchmark, LANL EcoRisk Database 

 The proposed screening levels to be used for the human health risk assessment 
are described as follows: 

Soil and Sediment – WVDEP RBCs, Table 60-3B in the Voluntary Remediation and 
Redevelopment Rule (60CSR3) supplemented with USEPA RSLs 

Surface water – WV Requirements Governing Water Quality Standards (47CSR2) 
supplemented with USEPA National Recommended Water Quality Criteria and 
USEPA RSLs for tap water 

Groundwater – WV Requirements Governing Water Quality Standards (47CSR2) 
then WV RBCs, Table 60-3B in the Voluntary Remediation and Redevelopment 
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Rule (60CSR3) supplemented with USEPA MCLs, National Primary Drinking Water 
Standards, and USEPA RSLs for tap water. 

 Potential key property owners include Western Pocahontas Properties, Van 
Dahlia Heritage Foundation, and the Old Stony River Hunting Club. 

 MRS may be extended to the north. 

 Move the surface water samples to an area between the two planned soil samples, 
west of Canaan Valley.  

3.3 NON-MEASUREMENT DATA COLLECTION 

The West Virginia Geological and Economic Survey (WVGES) and the USGS provided 
geological and hydrogeological data, including information about wells on and near the MRS.  
The West Virginia Water Science Center (WVWSC) provided well information for West 
Virginia (WVWSC 2011).  The West Virginia Department of Health and Human Resources 
provided information regarding water well permits, wellhead protection areas, and surface 
water protection zones.  Information regarding surface water intakes for drinking water 
systems in the area was provided by the USACE during preparation of the 2009 PA (USACE 
2009). 

According to the National Register Information System, National Historic Landmark Program, 
and National Heritage Area Program websites, no cultural or archaeological resources are 
known within the MRS.  The West Virginia Division of Culture and History (WVDCH) lists no 
previously recorded archaeological sites within the MRS boundary (WVDCH 2011a).  The SVT 
encountered no cultural resources during the QR. 

The following printed and electronic information sources were consulted for the 
Brown/Cabin Mountain Firing Ranges MRS: 

 USGS – topographic maps 

 USGS – Ground Water Atlas of the United States, 
http://pubs.usgs.gov/ha/ha730/index.html 

 USFWS, National Wetlands Inventory – Wetlands Mapper, 
http://www.fws.gov/wetlands/Data/mapper.html 

 USFWS, Endangered Species Program – Threatened and Endangered (T&E) 
Species System 
http://ecos.fws.gov/tess_public/pub/stateListingIndividual.jsp?state=WV&stat
us=listed 

 USFWS, National Wildlife Refuge System – Refuge List by State, 
http://www.fws.gov/refuges/profiles/bystate.cfm 

 USFS, http://www.fs.fed.us 

 Natural Resources Conservation Service, 
http://websoilsurvey.nrcs.usda.gov/app/ 

 National Historic Landmarks Program – Lists of National Historic Landmarks, 
http://www.nps.gov/nhl/designations/listsofNHLs.htm 

 National Heritage Areas Program – Explore Our National Heritage Areas, 
http://www.nps.gov/history/heritageareas/ 
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 National Oceanic and Atmospheric Administration, 
http://coastalmanagement.noaa.gov 

 National Park Service, 
http://www.nps.gov/applications/parksearch/geosearch.cfm 

 National Register Information System, http://www.nr.nps.gov/ 

3.4 SITE-SPECIFIC WORK PLAN 

The SS-WP augments the Programmatic Work Plan (PWP) and PSAP, as warranted, to present 
pertinent site-specific information and procedural adjustments that could not be readily 
captured in the programmatic documents or that resulted from TPP Team agreements that 
required modifying the preliminary SI technical approach.  The PWP and PSAP are umbrella 
documents that set overall programmatic objectives and approaches, whereas the SS-WP 
provides site-specific details and action plans.  The PWP, PSAP, and SS-WP accompanied the 
SVT during SI activities. 

The SS-WP includes the project description, the field investigation plan, the sampling and 
analysis plan, the environmental protection plan, and the accident prevention plan specific 
to the Brown/Cabin Mountain Firing Ranges MRS.  The field investigation plan developed a 
technical approach to guide sample collection and analysis for MEC and metals 
contamination to ensure that the results were sufficient to determine whether additional 
investigations or remedies are necessary for the MRS.  Key elements of the technical 
approach include the conceptual site model (CSM) to help determine types of samples and 
their locations, data quality objectives (DQOs) to ensure that the data acquired are sufficient 
to characterize MEC and metals contamination at the FUDS, and qualitative reconnaissance 
(QR) to confirm known target locations and to evaluate the potential presence of MEC or 
metals contamination in those target locations. 

The sampling and analysis plan discusses procedures for soil sample acquisition from 
locations biased toward the highest potential for MEC contamination; quality control (QC) 
and quality assurance (QA) for the sampling process; sample shipment to an approved, 
independent laboratory; and laboratory analysis of the samples.  The environmental 
protection plan presents procedures for avoiding, minimizing, and mitigating potential 
impacts on environmental and cultural resources during the site visit.  The accident 
prevention plan supplements the programmatic accident prevention plan with site-specific 
emergency contact information and directions to the nearest hospital.  

3.5 DEPARTURES FROM PLANNING DOCUMENTS 

The following departures from the approved SS-WP Addendum were based on field 
conditions and/or Right-of-Entry (ROE) issues.  The potential impact to the data quality for 
each departure from the plan is also discussed below.  

During the planned QR near the area of SS-05, the SVT observed craters.  All of the observed 
craters had a positive reading with a magnetometer.  Based on the SVT’s observations, a 
nearby planned soil sample (WVMA-MRS06-SS-02-05) was moved to within one of the craters. 
The sample was collected from the bottom of one of the craters exhibiting a positive 
magnetic reading and was collected according to the procedure outlined in the PSAP. 

The planned location of sample WVMA-MRS06-SS-02-09 was inaccessible due to ROE refusal 
by the property owner (see daily log for 30 September 2011, in Appendix D).  This sample 
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location was changed to be collected from the bottom of one of the craters mentioned in the 
above paragraph.  

The planned location of sample WVMA-MRS06-SS-02-07 was inaccessible due to downed trees 
and the associated safety hazard (see Daily Report for 28 September 2011, in Appendix D).  
This sample location was changed to be collected from the opposite side of the adjacent 
road (A-Frame Road). 

The planned location of sample WVMA-MRS06-AMB-SW-03/SD-03 was inaccessible due to ROE 
refusal by the property owner. This sample set was moved approximately 0.5 miles 
southwest.  The sample location is within the MRS upgradient from historic MEC finds. No 
impact on data quality is anticipated from this departure.  

The SVT did not walk those portions of the QR that followed major roads, but instead drove 
those areas and did not record the QR with the GPS.  No impact on data quality is anticipated 
from this departure. 

Due to lack of ROE, reconnaissance was not conducted in the following areas: 

 A planned portion of QR track near the town of Davis (between Highway 93 
and Beaver Creek) was not conducted because ROE was refused by the 
property owner. 

 Proposed QR track between Highway 93 and proposed sample location WVMA-
MRS06-AMB-SW/SD-03 was not conducted, due to refusal of ROE by the 
property owner. 

 Proposed QR was not conducted on the north and east side of Brown 
Mountain (September 27 Daily) due to overgrown and steep conditions. At the 
suggestion of Mr. Ken Dzaack of CVI, the SVT instead hiked up the south side 
of Brown Mountain, just west of the Brown Mountain Trailhead. 

 Proposed QR loop around Canaan Mountain was not conducted because the 
bridge across the Blackwater River had been removed (see Daily Report for 29 
September in Appendix D). 

 Proposed QR was not conducted in the northeastern portion of the MRS, due 
to ROE refusal by the property owner. 

 Due to MRS boundary revisions to address the overlapping acreage between 
Bearden Knob and Brown / Cabin Mountain MRS, surface soil sample (WVMA-
MRS05-SS-02-06) from the Bearden Knob Firing Range MRS is being used in the 
evaluation of Brown / Cabin Mountain Firing Range MRS.  
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CHAPTER 4:    
 MUNITIONS AND EXPLOSIVES OF CONCERN FINDINGS 

4.1 GENERAL INFORMATION 

4.1.1 QUALITATIVE RECONNAISSANCE AND SAMPLE LOCATIONS 

The primary task of the SI is to assess the presence of MEC, MD, and elevated levels of 
metals. To assess the presence of MEC, the SVT conducted QR by walking 22.6 miles on 
September 27, 28, 29, and 30, 2011. 

The QR consisted of visual reconnaissance of the site surface to identify indicators of 
suspect areas, including earthen berms, distressed vegetation, stained soil, ground scars or 
craters, target remnants, and visible metallic debris.  QR activities focused on the historic 
firing and target points at the MRS, as well as areas where ground scarring, linear features, 
and other potential DoD-related features were noted in the 2009 PA.  These areas were 
judged the most likely locations for MEC or metals contamination because training activities 
were concentrated in these areas.  Table 4.1 presents the MEC (including potential chemical 
constituents) potentially present at the site based on the PA and the QR. Appendix J includes 
the MEC CSM. 

The TPP Team agreed to the location of and the number of samples prior to the site visit.  
Some sample locations were changed, as described in Section 3.5 above.  The UXO 
Technician III used a Schonstedt GA-92XTi or GA-52Cx magnetometer to screen each 
increment location before sampling. Per the PWP, the UXO Technician III performed QC and 
battery checks prior to use to confirm that the instrument was working properly. 

The SVT recorded field observations during the QR at locations where munitions debris were 
observed or at significant site features.  Figure 4.1 shows the QR route and observation 
locations. The observation location numbers correspond to the photo station numbers in the 
photograph documentation log in Appendix E.  The QR route generally followed the 
proposed path. However, additional QR transects were added after the discovery of the 
craters in the Canaan Valley and some QR transects were not conducted due to ROE refusal, 
as described in Section 3.5 above. 

As shown in Appendix E, the SVT noted 42 observations throughout the SI, such as 
topography, soil color, drainage, and the presence of any barriers.  Table 4.2 summarizes 
pertinent field observations. Appendix D includes related field forms. 
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TABLE 4.1 
Chemical Composition of Potential MEC and Potential Munitions Constituents 

Brown/Cabin Mountain Firing Ranges MRS 

Munitions Type/ 
Model 

Composition 
(Case and Filler) MC Analysis(1,2,3,4) 

Projectile, 155mm, HE, 
M102 

Propellant:  Dibutylphthalate, Dinitrotoluene (DNT), Diphenylamine, Nitrocellulose(5) 

Flash Reducer/Ignition Charge: Potassium Nitrate, Potassium Sulfate, Sodium Nitrate, Sulfur 
Primer (7): Aluminum, Antimony Sulfide, Barium Nitrate, Calcium Silicide, Copper, Lead Dioxide, Lead 
Styphnate, Nitrocellulose, PETN, Tetrazene, Zinc, Zirconium 

Projectile/Rotating Band: Steel/Copper Alloy - Carbon, Copper, Iron, Lead, Manganese, Phosphorus, 
Sulfur, Zinc 
Projectile Filler: TNT or Amatol - Ammonium Nitrate, TNT 
Fuze, Projectile, PD, M46:  Steel/Brass - Carbon, Iron, Manganese, Phosphorus, Sulfur 
Fuze Filler: Carbon, Copper, Mercury Fulminate, Potassium Nitrate, Sodium Nitrate, Tetryl, Zinc 
Fuze Primer (7): Antimony Sulfide, Silicon carbide, Copper, Iron, Lead, Lead Azide, Potassium Chlorate, 
Sulfur, Zinc 
Fuze, Projectile, PD, M47:  Steel - Carbon, Iron, Manganese, Phosphorus, Sulfur 
Fuze Filler: Carbon, Copper, Lead Azide, Potassium Nitrate, Sodium Nitrate, Tetryl, Zinc 
Fuze Primer (7): Antimony Sulfide, Silicon carbide, Copper, Iron, Lead, Lead Azide, Potassium Chlorate, 
Sulfur, Zinc 
Fuze, Projectile, PD, M51: Steel - Carbon, Iron, Manganese, Phosphorus, Sulfur 
Fuze Filler: Tetryl 
Fuze Primer (7): Antimony Sulfide, Silicon Carbide, Copper, Lead Azide, Potassium Chlorate, Potassium 
Nitrate, Sodium Nitrate, Sulfur 
Fuze, Projectile, Time Super Quick, M54: Aluminum Alloy, Copper Alloy – Aluminum, Bizmuth, 
Copper, Iron, Lead, Silicon, Sulfur, Zinc 
Fuze Filler: Tetryl 
Fuze Primer (7): Barium Nitrate, Copper, Lead Azide, Lead Styphnate, Lead Thiocyanate, Potassium 
Chlorate, Potassium Nitrate, Sodium Nitrate, Sulfur, Tetrazene 
Fuze, Projectile, Mechanical Time (MT), M67: Aluminum Alloy, Copper Alloy – Aluminum, Bizmuth, 
Copper, Iron, Lead, Silicon, Sulfur, Zinc 
Fuze Filler: Lead Azide, Tetryl 
Fuze Primer (7): Barium Nitrate, Copper, Lead Azide, Lead Styphnate, Lead Thiocyanate, Potassium 
Chlorate, Potassium Nitrate, Sodium Nitrate, Sulfur, Tetrazene 

Metals 
Aluminum, Copper, Lead, Zinc 

Explosives 

As a conservative measure, a 
full explosives panel will be 

analyzed for from media 
collected at this MRS. 
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TABLE 4.1 
Chemical Composition of Potential MEC and Potential Munitions Constituents 

Brown/Cabin Mountain Firing Ranges MRS 

Munitions Type/ 
Model 

Composition 
(Case and Filler) MC Analysis(1,2,3,4) 

Projectile, 155mm, White 
Phosphorus (WP), M110 

Projectile/Rotating Band: Steel/Copper Alloy - Carbon, Copper, Iron, Lead, Manganese, Phosphorus, 
Sulfur, Zinc 
Projectile Filler: Tetryl, White Phosphorus (WP) 
Fuse, Projectile, Point Detonating (PD), M51: Steel - Carbon, Iron, Manganese, Phosphorus, Sulfur 
Fuse Filler: Tetryl 
Fuse Primer (7): Antimony Sulfide, Silicon Carbide, Copper, Lead Azide, Potassium Chlorate, Potassium 
Nitrate, Sodium Nitrate, Sulfur 

Metals 
Copper, Lead, Zinc 

Explosives 

As a conservative measure, a 
full explosives panel will be 

analyzed for from media 
collected at this MRS. 

 

Cartridge, 105mm, HE, 
M1 

Cartridge Case: Copper Alloy - Copper, Iron, Lead, Zinc 

Propellant: Dibutylphthalate, Dinitrotoluene(6), Diphenylamine, Lead Carbonate, Nitrocellulose(5) 

Primer (7): Antimony sulfide, Carbon, Lead Thiocyanate, Potassium Chlorate, TNT 

Projectile/Rotating Band: Steel, Copper Alloy - Carbon, Copper, Iron, Lead, Manganese, Phosphorus, 
Sulfur. Zinc 
Projectile Filler: Amatol or Composition B or TNT - Ammonium Nitrate, Cyclotrimethylene-trinitramine 
(RDX), TNT 
Fuze, Projectile, PD, M51:  Steel - Carbon, Iron, Manganese, Phosphorus, Sulfur 
Fuze Filler: Tetryl 
Fuze Primer (7): Antimony Sulfide, Silicon Carbide, Copper, Lead Azide, Potassium Chlorate, Potassium 
Nitrate, Sodium Nitrate, Sulfur 

Metals 
Copper, Zinc 

Explosives 

As a conservative measure, a 
full explosives panel will be 

analyzed for from media 
collected at this MRS. 
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TABLE 4.1 
Chemical Composition of Potential MEC and Potential Munitions Constituents 

Brown/Cabin Mountain Firing Ranges MRS 

Munitions Type/ 
Model 

Composition 
(Case and Filler) MC Analysis(1,2,3,4) 

Cartridge, 105mm, 
Smoke, HC, M84 

Cartridge Case: Brass - Copper, Iron, Lead, Zinc  

Propellant: Dibutylphthalate, Dinitrotoluene(6), Diphenylamine, Nitrocellulose(5) 

 Primer (7): Antimony Sulfide, Arsenic, Bismuth, Boron, Carbon, Lead Thiocyanate, Lead Carbonate, 
Potassium Chlorate, Potassium Nitrate, Sulfur, Tin, TNT 

Projectile/Rotating Band: Steel, Copper Alloy - Carbon, Copper, Iron, Lead, Manganese, Phosphorus, 
Sulfur. Zinc 
Projectile Filler: Burster, Black Powder, White Smoke Mixture – Aluminum Powder, Hexachloroethane, 
Iron Oxide, Nitrocellulose, Potassium Nitrate, Silicon, Sulfur, Zinc Oxide 
Fuze, Projectile, Time Super Quick, M54: Aluminum Alloy, Copper Alloy – Aluminum, Bizmuth, 
Copper, Iron, Lead, Silicon, Sulfur, Zinc 
Fuze Filler: Tetryl 
Fuze Primer (7): Barium Nitrate, Copper, Lead Azide, Lead Styphnate, Lead Thiocyanate, Potassium 
Chlorate, Potassium Nitrate, Sodium Nitrate, Sulfur, Tetrazene 

Metals 
Aluminum, Copper, Zinc 

Explosives 

As a conservative measure, a 
full explosives panel will be 

analyzed for from media 
collected at this MRS. 

 
 

Cartridge, 81mm, High 
Explosive (HE), M43 

Propelling Assembly: Kraft Paper, Steel - Iron, Manganese, Paper, Phosphorus, Sulfur, Zinc 

Propellant:  Diethylphthalate, Nitrocellulose(5), Nitroglycerin, Potassium Nitrate 

Primer(12): Antimony Sulfide, Copper, Lead Thiocyanate, Potassium Chlorate, Potassium Nitrate, 
Trinitrotoluene (TNT), Sulfur, Zinc 

Projectile: Steel - Carbon, Iron, Manganese, Phosphorus, Sulfur 
Projectile Filler: Trinitrotoluene (TNT) or Comp B - Cyclotrimethylenetrinitramine (RDX), 
Trinitrotoluene (TNT) 
Fuze, Point Detonating (PD), M52, M525: Aluminum Alloy - Aluminum, Copper, Iron, Lead, 
Magnesium, Zinc 
Fuze Filler: RDX , (Cyclotrimethylenetrinitramine), Tetryl 
Fuze Primer(12): Antimony Sulfide, Barium Nitrate, Lead Azide, Lead Styphnate, Tetrazene 

Metals 
Aluminum, Copper, Zinc 

Explosives 

A full explosives panel will be 
analyzed for from media 

collected at the firing lines of 
this MRS. 
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TABLE 4.1 
Chemical Composition of Potential MEC and Potential Munitions Constituents 

Brown/Cabin Mountain Firing Ranges MRS 

Munitions Type/ 
Model 

Composition 
(Case and Filler) MC Analysis(1,2,3,4) 

Cartridge, 81mm, Smoke, 
White Phosphorus (WP), 
M57 

Propelling Assembly: Kraft Paper, Steel - Iron, Manganese, Paper, Phosphorus, Sulfur, Zinc 

Propellant:  Diethylphthalate, Nitrocellulose(5), Nitroglycerin, Potassium Nitrate 

Primer(12): Antimony Sulfide, Lead Thiocyanate, Potassium Chlorate, Potassium Nitrate, Trinitrotoluene 
(TNT), Sulfur 
Projectile: Steel - Carbon, Iron, Manganese, Phosphorus, Sulfur 
Projectile Filler: Aluminum, Barium Stearate, Copper, Magnesium, Nickel, Silicon, Tetryl, Tin, 
Titanium, White Phosphorus 
Fuze, Point Detonating (PD), M52, M525: Aluminum Alloy - Aluminum, Copper, Iron, Lead, 
Magnesium, Zinc 
Fuze Filler: RDX , (Cyclotrimethylenetrinitramine), Tetryl 
Fuze Primer(12): Antimony Sulfide, Barium Nitrate, Lead Azide, Lead Styphnate, Tetrazene 

Metals 
Aluminum, Copper, Zinc 

Explosives 

A full explosives panel will be 
analyzed for from media 

collected at the firing lines of 
this MRS. 

Miscellaneous 
White Phosphorus 

Cartridge, 81mm, Target 
Practice (TP), M43 

Propelling Assembly: Kraft Paper, Steel - Iron, Manganese, Paper, Phosphorus, Sulfur, Zinc 

Propellant:  Diethylphthalate, Nitrocellulose(5), Nitroglycerin, Potassium Nitrate,  
Primer(12): Antimony Sulfide, Lead Thiocyanate, Potassium Chlorate, Potassium Nitrate, Trinitrotoluene 
(TNT) 
Projectile: Steel - Carbon, Iron, Manganese, Phosphorus, Sulfur 
Projectile Filler: Plaster, Black Powder – Plaster, Potassium Nitrate, Sodium Nitrate, Sulfur 
Fuze, Point Detonating (PD), M52 series:   Aluminum Alloy, Zinc Alloy - Aluminum, Bismuth, 
Cadmium, Copper, Iron, Magnesium, Manganese, Nickel, Phosphorus, Silicon, Sulfur, Tin, Zinc 
Fuze Filler: Tetryl 
Fuze Primer(12): Antimony Sulfide, Silicon Carbide, Copper, Lead Azide, Potassium Chlorate, Zinc 

Metals 
Aluminum, Copper, Zinc 

Explosives 

A full explosives panel will be 
analyzed for from media 

collected at the firing lines of 
this MRS. 
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TABLE 4.1 
Chemical Composition of Potential MEC and Potential Munitions Constituents 

Brown/Cabin Mountain Firing Ranges MRS 

Munitions Type/ 
Model 

Composition 
(Case and Filler) MC Analysis(1,2,3,4) 

Cartridge, 60mm, High 
Explosive (HE), M49A2 

Propelling Assembly: Kraft Paper, Steel - Iron, Manganese, Paper, Phosphorus, Sulfur, Zinc 

Propellant: Diethylphthalate, Nitrocellulose(5), Nitroglycerin, Potassium Nitrate 

Primer(7): Antimony Sulfide, Lead Thiocyanate, Potassium Chlorate, Potassium Nitrate, Trinitrotoluene 
(TNT) 
Projectile: Steel - Carbon, Iron, Manganese, Phosphorus, Sulfur 
Projectile Filler: Trinitrotoluene (TNT) 
Fuze, Point Detonating (PD), M52 series:   Aluminum Alloy, Zinc Alloy - Aluminum, Bismuth, 
Cadmium, Copper, Iron, Magnesium, Manganese, Nickel, Phosphorus, Silicon, Sulfur, Tin, Zinc 
Fuze Filler: Tetryl 
Fuze Primer(7): Antimony Sulfide, Silicon Carbide, Copper, Lead Azide, Potassium Chlorate, Zinc 

Metals 
Aluminum, Copper, Zinc 

Explosives 

As a conservative measure, a 
full explosives panel will be 

analyzed for from media 
collected at this MRS. 

 

Rocket, 3.25-inch, 
Target, Mk 1 through  
Mk 4 

Rocket Motor: Steel - Carbon, Iron, Manganese, Phosphorus, Sulfur 
Propellant: Diazodinitrophenol, Nitrocellulose(5), Nitroglycerin, Potassium Chlorate, Potassium Nitrate, 
Potassium Perchlorate 

Flare: Aluminum, Barium Nitrate, Hexachlorbenzene, Magnesium, Potassium Perchlorate 

Metals 
Aluminum 

Explosives 

As a conservative measure, a 
full explosives panel will be 

analyzed for from media 
collected at this MRS. 

 

Small arms ammunition, 
general: Cartridge, .30 
caliber (includes 
carbine) 

Cartridge case: Copper Alloy – Copper, Iron, Lead, Zinc 
Propellant: Calcium Carbonate, Copper, Dibutylphthalate, Diphenylamine, Dinitrotoluene(6), Ethyl 
Centralite, Lead, Iron, Nitrocellulose(5), Nitroglycerin, Potassium Nitrate, Sodium Sulfate, Zinc 
Primer (7): Aluminum Powder,  Antimony Sulfide, Barium Nitrate, Copper, Iron, Lead, Lead Styphnate, 
PETN, Tetrazene, Zinc 
Projectile: Antimony, Carbon, Copper, Iron, Lead, Manganese, Silicon, Sulfur, Zinc 
Tracer (8): Barium Peroxide, Calcium Resinate, Magnesium Powder, Polyvinyl Chloride, Strontium 
Nitrate, Strontium Oxalate, Strontium Peroxide, Zinc Stearate 

Metals (3) 
Antimony, Copper, Lead 

Explosives (4) 

A full explosives panel will be 
analyzed for from media 

collected at the firing lines of 
this MRS. 
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TABLE 4.1 
Chemical Composition of Potential MEC and Potential Munitions Constituents 

Brown/Cabin Mountain Firing Ranges MRS 

Munitions Type/ 
Model 

Composition 
(Case and Filler) MC Analysis(1,2,3,4) 

(1) MC selected for analysis are typically non-essential nutrient metals and indicative of known or suspected DOD munitions used at this MRS. 
(2) MC not selected for analysis are essential nutrient metals, Semi-Volatile Organic Compounds (SVOCs) or materials that represent a very small percentage of the 

munitions weight. 
(3) Lead, antimony, and copper have been selected as programmatic SI "indicator" heavy metals and reflects general former small arms range evaluation strategy 

and parallels the screening level decision-making objectives of SI.  This 3-metals list was developed based on an extensive review of historical SAR studies, fate and 
transport mechanisms (specifically as they relate to shallow surface soil sampling), compositional prevalence, toxicity, environmental persistence and reactivity, and 
representativeness.   This baseline list may be augmented, as appropriate, following TPP based on justifications of unique site specific considerations such as soils, 
geology, vegetation, topography, hydrology, land use, or ammunition type. 

(4) A full Explosives panel will be analyzed for from media collected at known firing points of small arms ranges and ambient samples. As a conservative measure, all 
explosives will be included when analyzing for explosive MC. 

(5) Nitrocellulose is not considered toxic, has no risk-based screening values and there are no chemical analysis techniques that quantify nitrocellulose separately from the 
natural common essential nutrient nitrate.  Based on this, nitrocellulose analysis will not be conducted during this SI. 

(6) Dinitrotoluene products include: 2,4-and 2,6-dinitrotoluene; 2-Amino-4,6-dinitrotoluene; 2-and 3-nitrotoluene; 4-Amino-2,6-dinitrotoluene; 4-nitrotoluene. 
(7) Primer materials represent a very small percentage of the munition's weight.  Therefore, analysis of primer constituents will not be conducted.  However, if a primer 

constituent is associated with a larger component of the munition, then analysis of that constituent may be conducted. 
(8) Tracer element materials represent a very small percentage of the munitions weight and is consumed while the projectile travels to the target, therefore, tracer element 

constituents will not be analyzed for at this MRS (if a tracer element constituent is associated with a larger component of the munition it may be analyzed for). 
 
Source: Munitions information was supplied by the 2009 INPR, Munitions Items Disposition Action System (MIDAS) database, and USACE Range Operations Reports RO-

01. 

 



SITE INSPECTION REPORT (FINAL) BROWN/CABIN MOUNTAIN FIRING RANGES 
WEST VIRGINIA MANEUVER AREA/DOLLY SODS FUDS FUDS PROPERTY NUMBER: G03WV0013 

4-8 

TABLE 4.2 

SUMMARY OF QUALITATIVE RECONNAISSANCE OBSERVATIONS 
BROWN/CABIN MOUNTAIN FIRING RANGES MRS, GRANT AND TUCKER COUNTIES, WV 

MRS MEC 
MUNITIONS 

DEBRIS (MD) 
OTHER OBSERVATIONS 

BROWN/CABIN 

MOUNTAIN 

FIRING RANGES 

None 
observed 

None 
observed 

Within the wetlands in this MRS, more than 10 circular craters 
containing subsurface anomalies were observed. The craters 
were approximately 6 feet in diameter and 2 to 3 feet deep. 
Dense grasslands made it difficult to see the craters. The 
potential of additional craters in the area is presumed. No 
MEC and no MD was observed. 

Several elongated mounds (approximately 15’ long by 10’ 
wide) were observed at the top of Brown Mountain. No MEC 
and no MD was observed, and no subsurface anomalies were 
detected at this location. 

Two deep depressions (each approximately 12’ wide by 10’ 
deep) were observed adjacent to the Blackwater river. No 
MEC and no MD was observed, and no subsurface anomalies 
were detected at this location. 

 

4.1.2 DATA QUALITY OBJECTIVES 

4.1.2.1 Introduction  

DQOs are qualitative and quantitative statements that clarify study objectives and specify 
the type and quality of the data necessary to support decisions.  The development of DQOs 
for a specific site takes into account factors that determine whether the quality and quantity 
of data are adequate for project needs, such as data collection, uses, types, and needs.  While 
developing these DQOs in accordance with the process presented in Chapter 3, paragraph 
3.1.2 of the PWP, Eco followed the Guidance on Systematic Planning Using the Data Quality 
Objectives Process (USEPA 2006). 

The goal of the TPP process is to achieve stakeholder, USACE, and applicable state and 
federal regulatory concurrence with the DQOs for a given site.  The TPP Team approved the 
Brown/Cabin Mountain Firing Ranges MRS DQOs at the TPP meeting on April 7, 2011. 
Appendix B of this SI Report presents the TPP documentation, including the DQO worksheets 
agreed to at the meeting. The updated DQO worksheets for the MRS are included in this 
chapter after the appropriate DQO discussions. 

As stated in Subchapter 1.2 of this SI Report, data must be sufficient to do the following: 1) 
determine whether a removal action is necessary, 2) enable HRS scoring by the USEPA, 3) 
characterize the release for RI/FS initiation, and 4) complete the MRSPP. 

DQOs cover four project objectives that SI data must satisfy: 1) evaluate potential presence 
of MEC, 2) evaluate potential presence of elevated metals concentrations that are consistent 
with the identified MC contaminants of concern, 3) collect data needed to complete MRSPP 
scoring sheets, and 4) collect information for HRS scoring. 
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4.1.2.2 Munitions and Explosives of Concern Data Quality Objective 

The MEC DQO was achieved by evaluating potential presence of MEC within the 
Brown/Cabin Mountain Firing Ranges MRS boundary.  The SVT searched for visual evidence 
of MEC and MD along the QR transects. They identified no MEC and no MD in the 
Brown/Cabin Mountain Firing Ranges MRS. Table 4.3 presents the MEC DQOs. 

4.1.2.3 Munitions Constituents Data Quality Objective 

The MC DQO was achieved by evaluating the potential presence of metals within the firing 
range boundary.  Table 4.1 summarizes the metals associated with the ordnance potentially 
used at the Brown/Cabin Mountain Firing Ranges MRS.  The TPP Team agreed on the list of 
analytes for sample analysis based on the munitions potentially used at the site.  Chapter 5 
presents the metals sampling and analysis results.  Appendix G presents the QA and QC 
reports generated during the data validation process. No concerns regarding data quality 
were noted. Table 4.4 presents the MC DQOs. 

4.1.2.4 Munitions Response Site Prioritization Protocol Data Quality Objective 

The MRSPP DQO was achieved by obtaining sufficient information to complete the MRSPP 
scoring sheets.  Specific input data were collected, and the three modules for the MRSPP 
were populated as part of the SI. Appendix K includes the scoring sheets.  Table 4.5 presents 
the MRSPP DQOs. 

4.1.2.5 Hazard Ranking System Data Quality Objective 

The HRS DQO was achieved by including information in the SI report necessary for the 
USEPA to populate the HRS score sheets.  Source documents for the HRS information include 
the INPR and the PA; the metals sampling results reported in Chapter 5 of this SI Report; and 
information from local and state agencies regarding population, groundwater wells, and 
drinking water wells.  Table 4.6 presents the HRS DQOs. 
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TABLE 4.3 
MEC DATA QUALITY OBJECTIVE WORKSHEET 

 
SITE: West Virginia Maneuver Area; Dolly Sods FUDS Project No. G03WV0013 
PROJECT:   Brown/Cabin Mountain Firing Ranges MRS 
 

DQO Element 
Number* 

DQO Element Description* 
Site-Specific DQO 
Statement 

Objective 
met? 
(Y or N) 

Intended Data Use(s): 
1 Project Objective(s) Satisfied Evaluate potential 

presence of munitions or 
explosives of concern 
(MEC) 

Y 

Intended Need Requirements: 
2 Data User Perspective(s) Risk, remedy Y 
3 Contaminant or Characteristic of 

Interest 
MEC, munitions debris 

Y 

4 Media of Interest N/A N/A 
5 Required Locations or Areas  Brown/Cabin Mountain 

Firing Ranges 
Y 

6 Number of Samples Required N/A N/A 
7 Reference Concentration of Interest 

or Other Performance Criteria 
Visual identification of 
MEC or munitions debris 
during qualitative 
reconnaissance (QR) 

Y 

Appropriate Sampling and Analysis Methods: 
8 Sampling Method QR with magnetometer 

(Schonstedt) for 
avoidance 

Y 

9 Analytical Method N/A N/A 
* Refer to EM 200-1-2, Paragraph 4. 
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TABLE 4.4 
MC DATA QUALITY OBJECTIVE WORKSHEET 

 
SITE: West Virginia Maneuver Area; Dolly Sods FUDS Project No. G03WV0013 
PROJECT:   Brown/Cabin Mountain Firing Ranges MRS 
 

DQO Element 
Number* 

DQO Element Description* Site-Specific DQO Statement 
Objective 
Met? 
(Y or N) 

Intended Data Use(s): 
1 Project Objective(s) Satisfied Evaluate potential release of elevated 

metals concentrations that are 
consistent with the identified 
munitions constituents (MC) 
contaminants of concern. 

Y 

Intended Need Requirements: 
2 Data User Perspective(s) Risk, remedy Y 

3 Contaminant or Characteristic 
of Interest 

See CSM  
Y 

4 Media of Interest Surface soil, and surface water and 
sediments 

Y 

5 Required Sampling Locations 
or Areas and Depths 

Samples will be collected as 
determined by the TPP Team. Soil 
sample depth is 0-2 inches. 

Y 

6 Number of Samples Required 8 discretionary biased surface soil 
samples and 1 ambient surface soil 
sample.  
2 biased sample set of surface water 
& sediment, and 1 ambient sample 
set. 
 

Y 

7 Reference Concentration of 
Interest or Other 
Performance Criteria 

Human health selected values for soil 
and sediment are from the USEPA 
‘protection for groundwater’ risk-
based screening levels, 
supplemented with USEPA Region 3 
Screening Levels. 
Human health selected values for 
surface water are from Requirements 
Governing Water Quality Standards 
Rule, supplemented by USEPA 
Region 3 levels for tap water (or 
MCLs if no value for tap water was 
found). 
Ecological selected values are from 
USEPA EcoSSLs, supplemented by 
Los Alamos National Laboratory’s 
EcoRisk Database values and the 
relevant USEPA Ecological Screening 
Benchmarks. 

Y 

Appropriate Sampling and Analysis Methods: 
8 Sampling Method Seven-point wheel sampling method 

in accordance with the SS-WP, PSAP 
and PSAP Addendum 

Y 
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DQO Element 
Number* 

DQO Element Description* Site-Specific DQO Statement 
Objective 
Met? 
(Y or N) 

9 Analytical Method Explosives: soil samples were dried, 
sieved, and ground with pestle and 
mortar according to SW846 8330A 
and analyzed by HPLC according to 
SW846-8330B 
Selected metals: samples were dried 
and sieved according to SW846-
3050B and analyzed by ICP 
according to SW846-6010B 
pH: SW846-9045D 

Y 

 Refer to EM 200-1-2, Paragraph 4.2.1 
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 TABLE 4.5 
MRSPP DATA QUALITY OBJECTIVE WORKSHEET 

SITE: West Virginia Maneuver Area; Dolly Sods FUDS Project No. G03WV0013 
PROJECT:   Brown/Cabin Mountain Firing Ranges MRS 

Module 
Table 

# Table Description 
Known 

Data 

Current 
Data 
Gap Data Source 

E
xp

lo
si

ve
 H

az
ar

d
 E

va
lu

at
io

n
 (

E
H

E
) 1 Munitions Type  X   Historical records or field findings 

2 Source of Hazard X   Historical maps 

3 Location of Munitions X   Historical records or field findings 

4 Ease of Access X   Field findings 

5 Status of Property X   Historical records 

6 Population Density X   U.S. Census Bureau  

7 Population Near Hazard X   Field findings 

8 Types of Activities/Structures X   Regional zoning 

9 Ecological and/or Cultural Resources X   State Historic Preservation Office 

10 Determining the EHE X   Scores from Tables 1 through 9 

C
h

em
ic

al
 W

ar
fa

re
 M

at
er

ie
l (

C
W

M
) 

H
az

ar
d

 E
va

lu
at

io
n

 (
C

H
E

) 

11 CWM Configuration X   Historical records or field findings 

12 Sources of CWM X   Historical records or field findings 

13 Location of CWM X   Historical records or field findings 

14 Ease of Access X   Historical records or field findings 

15 Status of Property X   Historical records 

16 Population Density X   U.S. Census Bureau  

17 Population Near Hazard X   Field findings 

18 Types of Activities/Structures X   Regional zoning 

19 Ecological and/or Cultural Resources X   State Historic Preservation Office 

20 Determining the CHE X   Scores from Tables 11 through 19 

H
ea

lt
h

 H
az

ar
d

 E
va

lu
at

io
n

 (
H

H
E

) 

21 Groundwater Data X   N/A 

22 Surface Water - Human Endpoint X   Field findings 

23 Sediment - Human Endpoint X   Field findings 

24 Surface Water - Ecological Endpoint X   Field findings 

25 Sediment - Ecological Endpoint X   Field findings 

26 Surface Soil  X   Surface soil sampling results 

27 
Supplemental Contaminant Hazard 
Factor X   All MC sampling results 

28 Determining the HHE X   Scores from Tables 21 through 27 

  29 MRS Priority X 
Scores from Tables 10, 20, and 
28 

A MRS Background Information X   DoD databases 
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TABLE 4.6 
HRS DATA QUALITY OBJECTIVE WORKSHEET 

SITE: West Virginia Maneuver Area; Dolly Sods FUDS Project No. G03WV0013 
PROJECT:   Brown/Cabin Mountain Firing Ranges MRS 
 

Data Description 
Known 

Data 
Current 

Data Gap 
Data Source 

Source Type X   Historical records or field findings 

Estimated Volume or Area X   Field findings 

Hazardous Substance X   Constituents of suspected munitions 

Groundwater Sample Concentration   X N/A 

Groundwater Use X   Well records and municipal data 

Surface Water Sample Concentration X   Sample results 

Surface Water Pathways X   Field findings 

Soil Sample Concentration X   Sample results 

Soil Pathways X   Field findings 

Sensitive Environments X   
State Historic Preservation Office, 
U.S. Fish and Wildlife Service, various 
government agencies 

Attractiveness/Accessibility X   Field findings and land use records 
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4.2 BROWN/CABIN MOUNTAIN FIRING RANGES MUNITIONS RESPONSE SITE 

4.2.1 HISTORICAL USE OF MILITARY MUNITIONS 

The Brown/Cabin Mountain Firing Ranges MRS consists of 16,000 acres within a 2,180,367-
acre FUDS.  Historical records, summarized in the 2009 PA, indicate that the Brown/Cabin 
Mountain Firing Ranges MRS was used from 1943 to 1944 for artillery training.  The PA states 
that the ordnance potentially used for training at the MRS were 105-mm and 155-mm 
howitzer rounds, 60-mm and 81-mm mortars, and rockets (USACE 2009). 

As discussed in Section 2.5.4 above, the PA lists UXO and MD finds at the Brown/Cabin 
Mountain Firing Ranges MRS including a 105mm howitzer round found in 2007 on Cabin 
Mountain within the CVNWR, and five 3.25-inch rockets (MD) found in or near Yellow Creek 
(USACE 2009) between 2004 and 2006.  In April 2011, following the initial TPP Meeting, two 
3.25-inch rockets were observed near Yellow Creek by a group of TPP participants during an 
abbreviated site walk.  In December 2011, after completion of the SI field activities, an 81mm 
mortar was encountered by a hunter at the end of A Frame Road, in the area near the beaver 
ponds on the west side of A Frame Road.  The find was reported to the USFWS.  Coordinates 
of the UXO find were provided as well. The approximate locations of all encountered items 
are provided on Figure 4.1. 

4.2.2 INSPECTION ACTIVITIES 

To assess potential MEC contamination within the Brown/Cabin Mountain Firing Ranges 
MRS, the SVT conducted approximately 22 miles of QR within the MRS (Figure 4.1).  The team 
did not observe any MEC or MD but did identify at least 10 craters possibly derived from 
munitions impacts.  The craters average approximately 6 feet in diameter and 2 feet in depth. 
Magnetic anomalies were observed in the craters.  The SVT also identified several features 
within the MRS including a hunting blind, possible hunting cabin, abandoned campsites, 
numerous old fence posts, and the remains of at least one abandoned railroad line.  

Surface soil samples were collected as planned and described in the approved SS-WP, except 
for those deviations from the plan described in Section 3.5 above.  Biased surface soil 
samples were generally collected in proximity to suspected or observed MD, or suspected 
target areas.  See Figure 5.2 for sample locations.  Per TPP team agreement, no ambient 
surface soil sample was collected at this MRS. Instead the biased soil samples for this MRS 
were compared to the ambient soil sample collected for the adjacent MRS05. 

In addition to the surface soil samples, two sets of surface water/sediment samples were 
collected.  The biased sample sets were collected from the Blackwater River (WVMA-MRS06-
SD/SW-01) and Yellow Creek (WVMA-MRS06-SD/SW-02) at locations downstream from 
suspected DoD use or historical MEC finds.  The ambient surface water/sediment sample set 
(WVMA-MRS06-SD/SW-03) was collected from Yellow Creek at a location upstream of 
suspected DoD use.  See Figure 5.2 for sample locations. 

The SVT collected 42 observations during the site visit (see Appendix D).  No MEC and no 
MD was observed during the SI; however, several subsurface anomalies were detected within 
the MRS (see Appendix E). The SVT identified several features within the MRS that included 
the following: 

 Intermittent waterways 
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 Perennial waterways including the Blackwater River, Yellow Creek, Beaver 
Creek, and Glade Run 

 Elongated mound formations (source/use unknown) 

 Over 10 craters (approximately 6’ diameter by 3’ depth) 

 Two large depressions adjacent to Blackwater River (approximately 12’ 
diameter by 10’ depth) 

 Several subsurface anomalies 

 Wetlands 

No archeological or cultural resources were identified during the site visit. 
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CHAPTER 5:     
MIGRATION/EXPOSURE PATHWAYS AND RECEPTORS 

5.1 INTRODUCTION 

This chapter evaluates the potential presence of exposure pathways and receptors, based on 
site-specific conditions.  It is necessary to evaluate site-specific conditions and land use to 
assess risks posed to potential receptors under current and future land use scenarios. 
Exposure pathways for groundwater, surface water and sediment, soil, and air are evaluated.  
The conceptual site exposure model (CSEM) for the Brown/Cabin Mountain Firing Ranges 
MRS (Appendix J) summarizes which potential receptor exposure pathways are (or may be) 
complete and which are (and are likely to remain) incomplete.  An exposure pathway for a 
chemical release is not considered to be complete unless all four of the following factors (in 
italics) are present (USEPA 1989).  An example regarding a hypothetical groundwater 
pathway is included.    

 A source and mechanism for contaminant release. For example, a site has 
known MEC from which MC have leached and contaminated surface soil. 

 An environmental transport and/or exposure medium. In the example, MC in soil 
at the site are mobile and can contaminate groundwater.   

 A point of exposure at which the contaminant can interact with a receptor. A well 
drawing from the contaminated aquifer is at the site.  

 A receptor and a likely route of exposure at the exposure point. A resident uses 
groundwater from the onsite well as a source of drinking water.   

In this hypothetical example, all four factors are present and, therefore, the groundwater 
exposure pathway is complete.  If any single factor was not present (e.g., MC were not 
present in soil, or the resident obtained drinking water from another source), the pathway 
would be incomplete. 

This chapter presents the information required to evaluate whether exposure pathways at 
the site are complete.  It also addresses those metals that require further consideration in a 
Screening-Level Risk Assessment (SLRA).  Chapter 6 assesses the potential significance of 
complete pathways (i.e., whether there is an unacceptable risk). 

5.2 GENERAL INFORMATION 

General information regarding the geology, hydrogeology, and hydrology of the former West 
Virginia Maneuver Area/Dolly Sods is presented below, followed by a discussion of MRS-
specific characteristics and sampling results from the Brown/Cabin Mountain Firing Ranges 
MRS.  

5.2.1 REGIONAL GEOLOGIC AND HYDROGEOLOGIC SETTING 

The WVMA/Dolly Sods FUDS is located to the west of the Allegheny Front with approximate 
centralized coordinates of latitude 39° 07’ 08” N and longitude 79° 27’ 09” W.  The Allegheny 
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Front is a complex boundary between two geologic provinces in the Appalachian Highlands.  
The geology changes abruptly from the folded and faulted surficial strata of the Valley and 
Ridge province to the east and the gentler faulted strata of the Appalachian Plateaus 
province to the west.  East of the Allegheny Front the strata are found to dip steeply on the 
limbs of many anticlines, many of which are asymmetrical, with more steeply dipping to 
overturned western limbs. West of the Front the strata dip much less steeply, usually less 
than 30 degrees and surface faulting is rare.  This western side of the Front forms a high 
plateau of essentially horizontal strata and is capped predominantly with resistant 
sandstones and conglomerates. Spruce Knob, located approximately 15 miles south of the 
FUDS, is the tallest mountain in the Alleghenies and West Virginia’s highest elevation at 4,861 
feet (WVGES 2004). 

The Brown/Cabin Mountain Firing Ranges MRS is situated in the north portion of the Canaan 
Valley, which occupies an eroded anticline in the Allegheny Mountain Section of the 
Appalachian Plateaus physiographic province (USGS 2002).  The anticline has a core of 
Pocono Sandstone and a rim of Greenbrier Limestone, both Mississippian in age. The lower 
slopes of the surrounding mountains are made up of the Mauch Chunk Formation, consisting 
of late Mississippian to early Pennsylvanian beds of grayish-red shale, siltstone, sandstone, 
and conglomerate.  The ridges of Brown Mountain, Canaan Mountain, and Cabin Mountain 
are composed of sandstone, shale, and coal of the Pottsville Group of early Pennsylvanian 
age.  These geologic formations have been extensively fractured by tectonic stress and 
isostatic rebound from stress relief caused by erosion of the core of the anticline (Kozar 
1996).  

The Brown/Cabin Mountain Firing Ranges MRS overlies a system of Pennsylvanian sandstone 
aquifers and Mississippian sandstone and carbonate aquifers. The Pocono Sandstone and 
the Greenbrier Limestone are the principal water-bearing geologic formations within the 
MRS. Yields of wells completed in sandstone of the Pocono Group range from 5 to 120 gallons 
per minute, but water in the deeper parts of the Pocono is highly mineralized. Yields from 
the Greenbrier Limestone range from 5 to 100 gallons per minute to wells, but some springs 
that issue from the Greenbrier discharge 1,000 gallons per minute or more. The sandstones 
of the Pottsville and Mauch Chunk Group yield little water (USGS 2012).  Ground water 
recharge in Canaan Valley originates from precipitation (rain and snow) in the mountains 
and in the valley. Recharge is expected to be higher for the carbonate Greenbriar Group than 
for the non-carbonated Pottsville, Mauch Chunk, and Pocono Groups due to enlarged 
fractures caused by dissolution (Kozar 1996).  

5.2.2 REGIONAL GROUNDWATER USE 

The northern half of the Canaan Valley contains large tracts of undeveloped wetlands, and 
the southern half is devoted largely to recreation and tourism.  The area is also a popular 
site for vacation and retirement homes. Most of the water used in the Canaan Valley is 
withdrawn from the Blackwater River and its tributaries.  Only about 10 percent of the water 
used is supplied from groundwater sources. Commercial facilities serving skiers, hikers, 
campers, and other recreationalists withdraw 94 percent of all water used. Approximately 6 
percent is being withdrawn by residents of the valley for domestic use (Kozar 1996).   

The USEPA indicated that no tribal drinking water sources are within 4 miles of the MRS 
(USEPA 2012).  Twenty-five wellhead protection areas and/or Zones of Critical Concern, as 
defined by the West Virginia Department of Health and Human Resources (WVDHHR) are 
located within 4 miles of the MRS (WVDHHR 2012). 
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The Brown/Cabin Mountain Firing Ranges MRS overlaps a system of sandstone and 
carbonate aquifers (USGS 2012).  There are 83 water wells within a 4-mile buffer of the MRS 
boundary.  No wells are located within the MRS boundaries. Based on the well report, the 
groundwater depths ranged from 7.65 feet to 176.45 feet within the 4-mile buffer 
(Environmental Data Resources, Inc. [EDR] 2012). 

The SVT observed approximately 10 inhabited structures within the MRS, including the CVI 
office building and an associated maintenance structure, and several commercial buildings 
located along Highway 93. The CVI receives potable water from the City of Davis. It is likely 
that many of these structures receive potable water from the city or public or private 
drinking water wells in the area.     

5.2.3 REGIONAL HYDROLOGIC SETTING 

Because of the size of the West Virginia Maneuver Area/Dolly Sods FUDS, it spans five 
watersheds within the larger Monongahela and Potomac groundwater basins: the Tygart 
Valley watershed, the Cheat watershed, the Youghiogheny watershed, the North Branch 
Potomac watershed, and the South Branch Potomac watershed (USEPA 2009a, 2009b, 2009c, 
2009d, 2009e). 

The Brown/Cabin Mountain Firing Ranges MRS lies within the Canaan Valley and 
encompasses portions of the Blackwater River and Glade Run. The valley is drained by the 
Blackwater River and its tributaries, and is part of the Cheat River drainage system.  
Wetlands are present along some reaches of the streams and in scattered areas throughout 
the valley (Kozar 1996).   

The SVT encountered surface water within the Blackwater River and Glade Run while 
conducting the SI field activities.  The team also observed abundant surface water in the 
wetlands of the Canaan Valley. The Blackwater River traverses the center of the MRS and 
flows from south to north.  The river turns to the west, cutting between Canaan Mountain 
and Brown Mountain, then heads southwest toward the City of Davis. Glade Run traverses 
the eastern portions of the MRS and flows from south to north along the base of Cabin 
Mountain.  Then the run turns west and crosses the wetlands before merging with the 
Blackwater River.  The USEPA indicated that eight surface water intakes are within 15 miles 
of the MRS, and that no tribal drinking water sources are within 4 miles of the MRS (EPA 
2012).   

5.2.4 REGIONAL SENSITIVE ENVIRONMENTAL RESOURCES 

According to the USFWS T&E Species System database, the State of West Virginia supports 17 
federally listed T&E species consisting of 11 animals and 6 plants (USFWS 2011b).  The 
USFWS Elkins, WV Office indicates there are 17 T&E species occurring in the Allegheny 
Mountains including: running buffalo clover (Trifolium stoloniferum), shale barren rock cress 
(Arabis serotina), small whorled pogonia (Isotria medeoloides), northeastern bulrush (Scirpus 
ancistrochaetus), Harperella (Ptilimnium nodosum), Virginia Spiraea (Spiraea virginiana), 
Virginia big-eared bat (Corynorhinus townsendii virginianus), Indiana bat (Myotis sodalis), Gray 
bat (Myotis grisescens), Clubshell (Pleurobema clava), Fanshell (Cyprogenia stegaria), Pink 
mucket (Lampsilis abrupt), Northern riffleshell (Epioblasma torulosa rangiana), Cheat 
Mountain salamander (Plethodon nettingi), flat-spired three-toothed snail (Triodopsis 
platysayoides), James spinymussel (Pleurobema collina), and the West Virginia northern 
flying squirrel (Glaucomys sabrinus fuscus). Federally designated endangered (or threatened) 
species include the bald eagle (Haliaeetus leucocephalus) and the Cheat Mountain 
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salamander (Plethodon nettingi). Globally rare and imperiled species include an isopod 
(Caecidotea sinuncus), tall larkspur (Delphinium exaltatum), eastern small-footed bat (Myotis 
lebii), Allegheny woodrat (Neotoma magister), Timber Ridge cave beetle (Pseudanophthlmus 
hadenoecus), and the South Branch Valley cave millipede (Pseudotremia princeps).  Two other 
endangered species, the gray wolf (Canis lupus) and the eastern cougar (Puma concolor 
couguar), are believed to be extirpated from the region during the late 1800s or early 1900s 
(U.S. Department of Agriculture [USDA] 2006).  In addition to the species identified above, 
the West Virginia Wildlife Diversity Program lists 477 endangered, threatened, or rare plant 
species and 536 rare, threatened, or endangered animal species occurring in West Virginia 
(West Virginia Division of Natural Resources [WVDNR] 2012).  

Bald Eagle nests have been located in the Potomac River drainage in Grant, Hampshire, 
Hardy, Jefferson, Mineral, and Pendleton counties (West Virginia Department of Natural 
Resources (WVDNR 2006).  The South Branch Valley cave millipede occurs in surface and 
cave locals and has been found in only six sites in Pendleton County (Lewis 2001a).  The 
Timber Ridge cave beetle is an extremely rare ground beetle that has been reported from a 
single cave in Pendleton County (Lewis 2001b). West of the Otter Creek Wilderness area, and 
within the MNF, is a federally-designated critical habitat and hibernacula for the endangered 
Virginia big-eared bat.  The Cheat Mountain salamanders, according to Marshall University 
Herpetology Lab, are “endemic to West Virginia and typically inhabit red spruce and yellow 
birch forests in higher elevations of Grant, Pendleton, Pocahontas, Randolph, and Tucker 
counties” (Marshall University 2002). 

The area of the former MRS06 Brown/Cabin Mountain Firing Ranges consists of land within 
the Canaan Valley National Wildlife Refuge and the Little Canaan WMA.  Based upon 
information provided in the PA, the Canaan Valley is considered suitable habitat for the West 
Virginia northern flying squirrel (Glaucomys sabrinus fuscus) and the Cheat Mountain 
salamander (Plethodon netting).  

The Brown/Cabin Mountain Firing Ranges MRS consists of land within the CVNWR and Little 
Canaan WMA, and a small portion of private and commercial land.  There are no federally 
designated critical habitats located within the MRS (USFWS 2011). The MRS is not within a 
national park, national forest, state, or county park (USFWS 2011d, National Park Service 
2011a, U.S. Forest Service 2011).  Because there are no known caves or karst areas within the 
MRS, the species of bats and other cave dwelling animals listed above are not likely to be 
encountered on the site.  The Flat-spired three-toothed snail is found only in the Cheat River 
gorge located approximately 29 miles northwest of the site and is not anticipated to be 
encountered.  Portions of the site are considered suitable habitat for the West Virginia 
northern flying squirrel (Glaucomys sabrinus fuscus) and the Cheat Mountain salamander 
(Plethodon netting).  The remaining animal species listed are found in larger river systems 
and are not anticipated to inhabit the area of the Brown/Cabin Mountain Firing Ranges MRS. 
The SVT observed no T&E species during the site visit. 

The USFWS Wetlands Mapper, through the National Wetlands Inventory, was used to identify 
wetlands within the Brown/Cabin Mountain Firing Ranges MRS (USFWS 2011c).  Wetlands are 
land areas that are transitional between terrestrial and deep-water habitats in which the 
water table usually is at or near the surface or in which the land is covered by shallow water.  
Several wetlands were identified within the MRS, including freshwater pond, forest/shrub, 
and freshwater emergent types.  During the SI field activities, the SVT observed surface water 
in streams and wetlands within the MRS.   
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Based on the above information and a review of the Army Checklist for Important Ecological 
Places (Department of the Army 2005b), the Brown/Cabin Mountain Firing Ranges MRS is 
classified as an important ecological place because it contains wetlands, and it is within the 
CVNWR.  The determinations regarding important ecological places pertain to whether 
ecological receptors are present at the site. If a site is determined to be an important 
ecological place, ecological receptors are present and a Screening Level Ecological Risk 
Assessment (SLERA) will be conducted if there is an observed release of potential metals.   

5.2.5 SAMPLING LOCATIONS AND ANALYTICAL METHODS 

Direct release of metals from munitions activities at the Brown/Cabin Mountain Firing Ranges 
MRS would have been to soil, surface water, and sediment, with potential migration to 
groundwater or air (through re-suspended soil particulates).  The TPP Team agreed that 
surface soil samples would be collected from the MRS using the Cold Regions Research and 
Engineering Laboratory (CRREL) “seven-point wheel” composite sampling technique.  The 
TPP Team also agreed that surface water and sediment samples would be collected from the 
Blackwater River and Yellow Creek within the MRS.  Groundwater sampling was not 
conducted during the SI because there are no groundwater wells within the MRS.  No air 
samples were collected as part of this SI, in accordance with TPP Team decisions. 

On September 27, 28, 29, and 30, 2011, the SVT conducted QR and collected 9 surface soil 
samples (WVMA-MRS06-SS-02-01, WVMA-MRS06-SS-06-02, and WVMA-MRS06-SS-02-03 through 
WVMA-MRS06-SS-02-06), along with one associated field duplicate sample (WVMA-MRS06-SS-
02-DUP) from the Brown/Cabin Mountain Firing Ranges MRS.  In addition, surface soil sample 
WVMA-MRS05-SS-02-06 from the overlapping portion of Bearden Knob and Brown / Cabin 
Mountain will be used in the evaluation of MRS06.  The sample locations were identified by 
the TPP Team prior to conducting the site visit.  Some of the samples were moved slightly 
from the proposed locations due to boulders, shallow bedrock, the lack of surface soil, or 
access conditions.  Soil sample WVMA-MRS06-SS-02-05 was moved approximately 0.07 miles 
to the west of the proposed location and collected in a crater with a detected subsurface 
anomaly. ROE could not be obtained for the proposed location for soil sample WVMA-MRS06-
SS-02-09, so the sample was moved approximately 3 miles southwest and collected near SS-
05, in a second crater with a detected subsurface anomaly.  The SVT also collected two 
surface water/sediment coupled samples (WVMA-MRS06-SW-01 and WVMA-MRS06-SD-01, and 
WVMA-MRS06-SW-02 and WVMA-MRS06-SD-02), along with one associated field duplicate 
sample (WVMA-MRS06-SW-04 and WVMA-MRS06-SD-04). SW/SD-01 was moved slightly from 
the proposed location and collected in the Blackwater River, downstream from the MRS and 
upstream from a dam. SW/SD-02 was collected from the proposed location within Yellow 
Creek, downstream from the locations of the historical MEC finds, and just upstream of the 
confluence of Yellow Creek and the Blackwater River. These sample locations were selected 
to represent areas with the highest likelihood of the presence of MEC or metals 
contamination (Eco 2011b).  However, no MEC, MD, or evidence of metals contamination was 
observed during the site visit.   

Per TPP Team agreement, data from the ambient soil sample collected during the SI at the 
Bearden Knob Firing Range MRS (MRS05) to the south was used as background criteria for 
the SI at the Brown/Cabin Mountain Firing Ranges MRS.  Therefore, ambient surface soil 
samples were not collected from this MRS.  One ambient surface water/sediment coupled 
sample (WVMA-MRS06-AMB-SW-03 and WVMA-MRS06-AMB-SD-03) was collected from within 
the Brown/Cabin Mountain Firing Ranges MRS, from an area not anticipated to be impacted 
by DoD activities.  ROE could not be obtained for the proposed sample location, so the 
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sample was moved approximately ½-mile to the southwest.  The new sample location is 
within the central northwest portion of the MRS. However, this location is upstream from 
historical and recent MEC finds. No munitions debris or evidence of metals contamination 
was observed in or near the sample location.  Agriculture & Priority Pollutants Laboratories, 
Inc. (APPL, Inc.) in Clovis, California analyzed the surface water and sediment samples for 
explosives (Method SW846-8330B) and selected metals (Method SW846-6010B).  The soil 
samples were analyzed for explosives (Method SW846-8330B), selected metals (Method 
SW846-6010B), and pH (Method SW846-9045D).  The metals analyte list was selected based 
on constituents of the munitions potentially used at the site and metals sampled for were 
aluminum, antimony, copper, lead, and zinc.  

The UXO Technician III (using a Schonstedt GA-92XTi or GA-52Cx magnetometer) screened 
and approved each potential soil sample location prior to final location selection and sample 
collection.  Per the Final PWP (Parsons 2010), the UXO Technician III checked the 
magnetometer against a known piece of metal and performed battery checks each day to 
confirm that it was working properly.  The surface soil sample collection procedures 
presented in the Final PWP (Parsons 2010), the Final PSAP (USACE 2005), and the Final PSAP 
Addendum (Parsons 2006) were followed.  The CRREL seven-point wheel composite sampling 
technique was employed for the soil samples.  A plastic template was used during sample 
collection.  This method resulted in equidistant spacing of the six locations in a circular 
pattern, with all six outer locations placed at a distance of two feet from the center location 
(for a total four-foot diameter of the sample “wheel”).  Therefore, the configuration called for 
by the CRREL seven-point wheel composite sampling technique was met. The actual GPS 
coordinates for the center point of each surface soil sample location were recorded and 
updated in the geophysical information system (GIS) database (Appendix H).  Figure 5.2 
shows the sample locations and identification numbers.  Table 5.1 indicates the rationale 
behind the sample locations.  Appendix D includes the field notes and field forms for the site 
visit. 

Surface water samples were collected by submerging the sample containers at each location.  
Surface water field parameters were gathered prior to sample collection with a Horiba U-22 
water quality meter.  The following parameters were measured in each water sample: 

 Conductivity 

 pH  

 Temperature 

 Turbidity 

Sediment grab samples were collected in the same locations as coupled surface water 
samples using disposable trowels.  For each coupled surface water/sediment sample pair, 
the surface water sample was collected first, followed by the sediment sample, to avoid 
cross-contamination. 

5.2.6 DATA QUALITY ASSESSMENT 

The samples were shipped to APPL, Inc. for analysis. APPL, Inc. is certified under the DoD 
Environmental Laboratories Accreditation Program (ELAP) and the National Environmental 
Laboratory Accreditation Conference (NELAC).  The laboratory submitted the soil chemical 
data to Eco under Sample Delivery Groups 65836, 65868, 65880, and 65885. The data are 
presented in Appendix F. Parsons validated and assessed the data in accordance with the 
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guidelines outlined in the PSAP (consisting of the field sampling plan and the quality 
assurance project plan) for the MMRP SI Program (USACE 2005a) and the PSAP Addendum 
(Parsons 2006).  The data validation indicates that the laboratory correctly performed the 
analyses and that no data were rejected. Appendix G presents the data validation summary 
reports. 

As stated in Section 4.7 of the SS-WP (Eco 2011b), any U-flagged value is treated as “not 
detected”, and is assumed to not be present in the sample.  In some cases, the PQL is greater 
than the screening value.  This is common in some analyses due to sample preparation and 
analytical limitations.  This could lead to a situation where the analyte is present at a 
concentration greater than the screening value, but is reported as "not detected or 
estimated" leading to an underestimate of risk.  However, such occasions are expected to be 
rare and are not likely to drive the recommendation for the SI.  For this SI, PQLs for five 
analytes are greater than the selected screening values: 

 1,3-Dinitrobenzene (surface soil): PQL = 0.40 mg/kg; screening value (ecological) = 
0.073 mg/kg; 

 2,4-Dinitrotoluene (surface water): PQL = 0.30 µg/L; screening value (human health) = 
0.11 µg/L; 

 2-Nitrotoluene (surface water): PQL = 0.30 µg/L; screening value (human health) = 
0.27 µg/L; 

 2,4,6-Trinitrotoluene (TNT) (sediment): PQL = 0.30 mg/kg; screening value (ecological) 
= 0.092 mg/kg; 

 2,4-Dinitrotoluene (sediment): PQL = 0.070 mg/kg; screening value (ecological) = 
0.040 mg/kg; and, 

 Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) (sediment): PQL = 0.50 mg/kg; screening 
value (ecological) = 0.013 mg/kg. 

However, no other explosive compounds were detected in the surface soil, surface water, or 
sediment at MRS06; therefore, it is unlikely these explosive compounds are present at the 
site. 
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TABLE 5.1 
SAMPLING RATIONALE 

Brown/Cabin Mountain Firing Ranges MRS 

Sample ID 

Sample Coordinates 

Media Analyses(1) Historical Use of Munitions in Area Rationale (Decimal Degree) 

Longitude Latitude 

WVMA-
MRS06-SS-
02-01 

-79.421759 39.143247 Soil 
Explosives, 

Selected 
metals, pH 

Cartridge:    105mm, high explosive (HE), M1;  105mm, 
smoke, hexachloroethane   
     (HC), M84; 81mm, high explosive (HE), M43; 81mm, 
smoke, white phosphorus (WP), M57; 81mm, target 
practice (TP), M43; 60mm, high explosive (HE), M49A2 
Projectile:   155mm, HE, M102;    155mm, white 
phosphorus (WP), M110 
Rocket:    3.25-inch, target, Mk1 through Mk4 

Collected from proposed 
location in proximity to an area 
where 3.25" rocket was found, 
the most likely place for MC 
presence. Will help support 
appropriate MRS 
recommendation. 

WVMA-
MRS06-SS-
06-02 

-79.418258 39.146898 Soil 
Explosives, 

Selected 
metals, pH 

Cartridge:    105mm, HE, M1;  105mm, smoke, HC, M84; 
81mm, HE, M43; 81mm, WP, M57; 81mm, TP, M43; 
60mm, HE, M49A2 
Projectile:   155mm, HE, M102;    155mm, WP, M110 
Rocket:    3.25-inch, target, Mk1 through Mk4 

Collected from proposed 
location in proximity to an area 
where 3.25" rocket was found, 
the most likely place for MC 
presence. Will help support 
appropriate MRS 
recommendation. 

WVMA-
MRS06-SS-
02-03 

-79.421368 39.133087 Soil 
Explosives,

Selected 
metals, pH 

Cartridge:    105mm, HE, M1;  105mm, smoke, HC, M84; 
81mm, HE, M43; 81mm, WP, M57; 81mm, TP, M43; 
60mm, HE, M49A2 
Projectile:   155mm, HE, M102;    155mm, WP, M110 
Rocket:    3.25-inch, target, Mk1 through Mk4 

Collected from proposed 
location in suspected target area 
of 60mm mortar range mapped 
by army; a likely place for MC 
presence. Will help support 
appropriate MRS 
recommendation. 

WVMA-
MRS06-SS-
02-04 

-79.403236 39.141342 Soil 
Explosives, 

Selected 
metals, pH 

Cartridge:    105mm, HE, M1;  105mm, smoke, HC, M84; 
81mm, HE, M43; 81mm, WP, M57; 81mm, TP, M43; 
60mm, HE, M49A2 
Projectile:   155mm, HE, M102;    155mm, WP, M110 
Rocket:    3.25-inch, target, Mk1 through Mk4 

Collected from proposed 
location in target area of 60mm 
mortar range mapped by army; a 
likely place for MC presence. 
Will help support appropriate 
MRS recommendation. 

WVMA-
MRS06-SS-
02-05 

-79.369691 39.119471 Soil 
Explosives, 

Selected 
metals, pH 

Cartridge:    105mm, HE, M1;  105mm, smoke, HC, M84; 
81mm, HE, M43; 81mm, WP, M57; 81mm, TP, M43; 
60mm, HE, M49A2 
Projectile:   155mm, HE, M102;    155mm, WP, M110 
Rocket:    3.25-inch, target, Mk1 through Mk4 

Sample was collected from a 
crater approximately 350 feet 
west of the proposed location.  
Will help support appropriate 
MRS recommendation. 
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TABLE 5.1 
SAMPLING RATIONALE 

Brown/Cabin Mountain Firing Ranges MRS 

Sample ID 

Sample Coordinates 

Media Analyses(1) Historical Use of Munitions in Area Rationale (Decimal Degree) 

Longitude Latitude 

WVMA-
MRS06-SS-
02-06 

-79.355606 39.109853 Soil 
Explosives, 

Selected 
metals, pH 

Cartridge:    105mm, HE, M1;  105mm, smoke, HC, M84; 
81mm, HE, M43; 81mm, WP, M57; 81mm, TP, M43; 
60mm, HE, M49A2 
Projectile:   155mm, HE, M102;    155mm, WP, M110 
Rocket:    3.25-inch, target, Mk1 through Mk4 

Collected from proposed 
location in target area of 155mm 
artillery range mapped by army; 
a likely place for MC presence. 
Will help support appropriate 
MRS recommendation. 

WVMA-
MRS05-SS-
02-06 

-79.355385 39.104224 Soil 
Explosives, 

Selected 
metals, pH 

Small arms, general: 
    Cartridges:   .30 cal (includes carbine),  .50 cal, 
machine gun     
Cartridge:    81mm, high explosive (HE), M43; 81mm, 
smoke, White Phosphorus (WP), M57; 81mm, target 
practice (TP), M43;   105mm, high explosive (HE), M1;   
Projectile:   155mm, HE, M102 

Sample was collected within the 
former MRS05 boundary prior to 
the boundary revisions next to a 
subsurface magnetic anomaly 
near proposed location in an 
area where 105mm howitzer 
round was encountered. Will 
assist in development of an 
appropriate MRS 
recommendation. 

WVMA-
MRS06-SS-
02-07 

-79.339295 39.128628 Soil 
Explosives, 

Selected 
metals, pH 

Cartridge:    105mm, HE, M1;  105mm, smoke, HC, M84; 
81mm, HE, M43; 81mm, WP, M57; 81mm, TP, M43; 
60mm, HE, M49A2 
Projectile:   155mm, HE, M102;    155mm, WP, M110 
Rocket:    3.25-inch, target, Mk1 through Mk4 

Sample location was moved 
approximately 350 feet east due 
to unsafe conditions in proposed 
location. Will help support 
appropriate MRS 
recommendation. 

WVMA-
MRS06-SS-
02-08 

-79.338148 39.138625 Soil 
Explosives, 

Selected 
metals, pH 

Cartridge:    105mm, HE, M1;  105mm, smoke, HC, M84; 
81mm, HE, M43; 81mm, WP, M57; 81mm, TP, M43; 
60mm, HE, M49A2 
Projectile:   155mm, HE, M102;    155mm, WP, M110 
Rocket:    3.25-inch, target, Mk1 through Mk4 

Collected from proposed 
location in target area of 155mm 
artillery range mapped by army; 
a likely place for MC presence. 
Will help support appropriate 
MRS recommendation. 

WVMA-
MRS06-SS-
02-09 

-79.369392 39.119136 Soil 
Explosives, 

Selected 
metals, pH 

Cartridge:    105mm, HE, M1;  105mm, smoke, HC, M84; 
81mm, HE, M43; 81mm, WP, M57; 81mm, TP, M43; 
60mm, HE, M49A2 
Projectile:   155mm, HE, M102;    155mm, WP, M110 
Rocket:    3.25-inch, target, Mk1 through Mk4 

Sample location was moved 
approximately 3 miles southwest 
due to a lack of ROE from 
Western Pocahontas Properties. 
It was collected from the center 
of a crater in the valley. Will help 
support appropriate MRS 
recommendation. 
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TABLE 5.1 
SAMPLING RATIONALE 

Brown/Cabin Mountain Firing Ranges MRS 

Sample ID 

Sample Coordinates 

Media Analyses(1) Historical Use of Munitions in Area Rationale (Decimal Degree) 

Longitude Latitude 

WVMA-
MRS06-SW-
01 

-79.448803 39.128729 
Surface 
Water 

Explosives, 
Selected 
metals 

Cartridge:    105mm, HE, M1;  105mm, smoke, HC, M84; 
81mm, HE, M43; 81mm, WP, M57; 81mm, TP, M43; 
60mm, HE, M49A2Projectile:   155mm, HE, M102;    
155mm, WP, M110Rocket:    3.25-inch, target, Mk1 
through Mk4 

Sample was collected upstream 
from the Dam in the Blackwater 
River. Will help support 
appropriate MRS 
recommendation. 

WVMA-
MRS06-SW-
02 

-79.427738 39.14426 
Surface 
Water 

Explosives, 
Selected 
metals 

Cartridge:    105mm, HE, M1;  105mm, smoke, HC, M84; 
81mm, HE, M43; 81mm, WP, M57; 81mm, TP, M43; 
60mm, HE, M49A2 
Projectile:   155mm, HE, M102;    155mm, WP, M110 
Rocket:    3.25-inch, target, Mk1 through Mk4 

Sample was collected at the 
proposed location within Yellow 
Creek, downstream from the 
MEC finds and just before the 
confluence with the Blackwater 
River. Will help support 
appropriate MRS 
recommendation. 

WVMA-
MRS06-AMB-
SW-03 

-79.414391 39.149961 
Surface 
Water 

Explosives, 
Selected 
metals 

None 

Sample location moved 
approximately 0.6 miles 
southwest to an area where 
ROE could be obtained. Sample 
was collected in Yellow Creek 
upstream from historic MEC 
finds and suspected DoD 
operations. 

WVMA-
MRS06-SD-
01 

-79.448803 39.128729 Sediment 
Explosives, 

Selected 
metals 

Cartridge:    105mm, HE, M1;  105mm, smoke, HC, M84; 
81mm, HE, M43; 81mm, WP, M57; 81mm, TP, M43; 
60mm, HE, M49A2 
Projectile:   155mm, HE, M102;    155mm, WP, M110 
Rocket:    3.25-inch, target, Mk1 through Mk4 

Sample was collected upstream 
from the Dam in the Blackwater 
River. Will help support 
appropriate MRS 
recommendation. 

WVMA-
MRS06-SD-
02 

-79.427738 39.14426 Sediment 
Explosives, 

Selected 
metals 

Cartridge:    105mm, HE, M1;  105mm, smoke, HC, M84; 
81mm, HE, M43; 81mm, WP, M57; 81mm, TP, M43; 
60mm, HE, M49A2 
Projectile:   155mm, HE, M102;    155mm, WP, M110 
Rocket:    3.25-inch, target, Mk1 through Mk4 

Sample was collected at the 
proposed location within Yellow 
Creek, downstream from the 
MEC finds and just before the 
confluence with the Blackwater 
River. Will help support 
appropriate MRS 
recommendation. 



SITE INSPECTION REPORT (FINAL) BROWN/CABIN MOUNTAIN FIRING RANGES 
WEST VIRGINIA MANEUVER AREA/DOLLY SODS FUDS FUDS PROPERTY NUMBER: G03WV0013 

5-11 

TABLE 5.1 
SAMPLING RATIONALE 

Brown/Cabin Mountain Firing Ranges MRS 

Sample ID 

Sample Coordinates 

Media Analyses(1) Historical Use of Munitions in Area Rationale (Decimal Degree) 

Longitude Latitude 

WVMA-
MRS06-AMB-
SD-03 

-79.414391 39.149961 Sediment 
Explosives, 

Selected 
metals 

None 

Sample location moved 
approximately 0.6 miles 
southwest to an area where 
ROE could be obtained. Sample 
was collected in Yellow Creek 
upstream from historic MEC 
finds and suspected DoD 
operations. 

 
 

Notes: 
(1)              Selected metals include: aluminum, copper, lead, and zinc 

     MRS   munitions response site 
     NDAI   No Department of Defense Action Indicated 
     RI/FS   Remedial Investigation/Fesasibility Study 
     HE  high explosive 
     HC   hexachloroethane 
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5.2.7 BACKGROUND CONCENTRATIONS 

Due to the variability of naturally occurring metals in the area and to supplement the single 
ambient sample (per media) collected during the SI, the TPP Team agreed to the following 
evaluation criteria:  

Soil: To supplement the limited ambient data collected during the SI, the background values 
used for comparison include background concentrations obtained from the West Virginia 
Voluntary Remediation and Redevelopment Act Guidance Manual Version 2.1, Table 2-3: 
Natural Background Levels of Inorganics in Soil in West Virginia and Surrounding Areas: 

(http://www.dep.wv.gov/dlr/oer/voluntarymain/documents/vrra%20guidanceversion2-1.pdf).  
The applicable data are based on larger sample sizes (n • 10) leading to a more robust 
comparison.   

The background value used for comparison to the biased surface soil sample results is three 
times the mean background concentration obtained from West Virginia guidance, per United 
States Environmental Protection Agency (USEPA) guidance (USEPA, 1992).   

Sediment: For sediment, two sources of information were used to determine sediment 
background metals values at MRS06: 

 Three times the average concentrations of elements in Tucker County, West Virginia, 
identified by the United States Geological Survey (USGS), described in the paragraph 
below, (USGS, 2012); and 

 Analytical results of one ambient sediment sample collected during the 2012 SI field 
activities in an area not expected to be affected by munitions activities, used in the 
absence of a Tucker County average concentration.  The background value is three 
times the ambient sample analytical result.  

The nationwide Mineral Resources Data System (MRDS) database of concentrations of 
elements provides county-specific background values for selected metals.  The MRDS 
includes mineral resource occurrence data covering the world, most thoroughly within the 
United States.  This database contains the records previously provided in the MRDS of USGS 
and the Mineral Availability System/Mineral Industry Locator System originated by the 
United States Bureau of Mines, which is now part of the USGS.  According to the USGS, the 
MRDS is a large and complex relational database developed over several decades by 
hundreds of researchers and reporters (USGS, 2012).  This dataset is considered to likely be 
more representative of conditions within Tucker County. 

Surface Water: For surface water, additional metals background data were not available.  
Therefore, per USEPA guidance (USEPA, 1992), the surface water background value is 
established as three times the concentration detected in the ambient surface water sample.  
The ambient surface water sample was collected at a location upstream of the previous UXO 
findings in the MRS.   

Ambient Surface Soil Samples 

The ambient soil sample (WVMA-MRS05-AMB-SS-02-07) was collected in the southwest corner 
of the Bearden Knob Firing Range MRS, from an area not anticipated to be impacted by DoD 
activities. The SVT did not observe MD near the ambient sample location. The sample was 
analyzed for explosives, selected metals (aluminum, antimony, copper, lead, and zinc), and 
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pH. An ambient surface water/sediment coupled sample (WVMA-MRS06-AMB-SW-03 and 
WVMA-MRS06-AMB-SD-03) was collected in Yellow Creek within the Brown/Cabin Mountain 
Firing Ranges MRS. Right of entry could not be obtained for the proposed sample location, so 
the sample was moved approximately ½-mile to the southwest. The new sample location is 
within the central northwest portion of the MRS. However, this location is upstream from 
historical and recent MEC finds. No MD or evidence of metals contamination was observed in 
or near the sample location. The sample was analyzed for explosives and selected metals 
(aluminum, antimony, copper, lead, and zinc).     

These ambient sample results were used to represent naturally occurring metals 
concentrations at the Brown/Cabin Mountain Firing Ranges MRS. Tables 5.2, 5.3, and 5.4 
summarize the maximum metals concentrations detected in the collected ambient samples, 
as well as the supplemental background data, as applicable.  These background 
concentrations were then compared to the maximum detected metals concentrations found 
in the biased-location metals samples obtained within the Brown/Cabin Mountain Firing 
Ranges MRS. Since explosives are not naturally occurring, any detected explosives would be 
retained for consideration in the Screening Level Risk Assessment (SLRA) in Chapter 6. 
However, explosives were not detected in any samples collected at the Brown/Cabin 
Mountain Firing Ranges MRS. 

TABLE 5.2 

SUMMARY OF BACKGROUND CONCENTRATIONS IN SURFACE WATER 
BROWN/CABIN FIRING RANGES MRS, GRANT AND TUCKER COUNTIES, WV 

ANALYTES 
WVMA-MRS06-
AMB-SW-03(1) 

SELECTED BACKGROUND 

CONCENTRATION
(2) 

Metals: µg/L 

 Aluminum 250 750 

Antimony 0.48J < 3.0* 

 Copper 2.0U < 2.0* 

 Lead 0.38J 1.1 

 Zinc 7.5J 23 

Notes: 
(1) Ambient sample analytical results. Detections are bolded. 
(2) 3x site-specific ambient sample 
μg/L micrograms per liter 
J Analyte detected; estimated concentration 
U Analyte was analyzed for, but not detected, above the 

sample specific practical quantitation limit (PQL, sa). 
*     -  Ambient sample result was not detected above the 

sample specific PQL.  Comparison to detection limit 
made for SLRA determination.  
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TABLE 5.3 

SUMMARY OF BACKGROUND CONCENTRATIONS IN SEDIMENT 
BROWN/CABIN FIRING RANGES MRS, GRANT AND TUCKER COUNTIES, WV 

ANALYTES 
WVMA-MRS06-
AMB-SD-03(1) 

SELECTED 

BACKGROUND 

CONCENTRATION
(2)

3X USGS 

BACKGROUND 

VALUE
(3) 

Metals: mg/kg 

Aluminum 670 2,000 85,000 

Antimony 0.26U NA < 0.26* 

Copper 1.7 5.1 37 

Lead 3.6 11 43 

Zinc 
6.9 21 170 

Notes: 
(1) Ambient sample analytical results. Detections are bolded. 
(2) 3x Site-specific ambient sample 
(3) USGS derived background concentration for Tucker County 

(http://mrdata.usgs.gov/geochem/county.php?place=f54093&el=Al&rf=east-
central). The background values are selected from those available in the column 
order shown (i.e., the USGS value is used if there is one; if there is no USGS 
value, then the site-specific value is used).  The selected value is shown in Bold. 

U Analyte was analyzed for, but not detected, above the sample specific practical 
quantitation limit (PQL, sa). 

*          Ambient sample result was not detected above the sample specific PQL.  
Comparison to detection limit made for SLRA determination. 

mg/kg milligrams per kilogram 

TABLE 5.4 

SUMMARY OF BACKGROUND CONCENTRATIONS IN SOIL 
BROWN/CABIN FIRING RANGES MRS, GRANT AND TUCKER COUNTIES, WV 

ANALYTES 
WVMA-MRS05-
AMB-SS-02-07(1) 

3X WV VRRP 

BACKGROUND VALUE
(2) 

Metals: mg/kg 

Aluminum 11,000 190,000 

Antimony 0.26U 2.3 

Copper 11 66 

Lead 32 50 

Zinc
22 180 

Notes: 
(1) Ambient sample (sample was collected from adjacent MRS Bearden Knob 

Firing Range (MRS05) per TPP Team agreement).   
(2) From West Virginia Voluntary Remediation and Redevelopment Act 

Guidance Manual Version 2.1. Table 2-3: Natural Background Levels of 
Inorganics in Soil in West Virginia and Surrounding Areas.  
http://www.dep.wv.gov/dlr/oer/voluntarymain/documents/vrra%20g
uidanceversion2-1.pdf 
The selected value is shown in Bold 

U Analyte was analyzed for, but not detected, above the sample specific 
practical quantitation limit (PQL, sa). 

mg/kg milligrams per kilogram 
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5.2.8 ESTABLISHING AN OBSERVED RELEASE 

As explained in Subchapter 5.1.1, an exposure pathway for a chemical release is not 
considered complete unless metals have been released to environmental media.  To make 
this determination, analytical results for metals in the soil, surface water, and sediment 
samples were evaluated using several criteria.  For an analyte to be considered to have been 
released due to munitions-related activities at the Brown/Cabin Mountain Firing Ranges MRS, 
it is necessary for the following conditions to be true: 

 The analyte is detected in the sample medium.  

 The analyte is present above the selected background concentration. 

 The analyte is a potential constituent of the munitions formerly used at the 
site (see Table 4.1). 

The metals analyzed were evaluated using these criteria to determine whether metals have 
been released.  Only analytes that meet the conditions above are evaluated further in the 
SLRA in Chapter 6.  Any detection of explosives at the site is evidence of a potential release 
of metals and is evaluated in the SLRA.   

The above method is consistent with the process described in Chapter 5, Observed Release, 
of the HRS Guidance Manual (USEPA 1992). The HRS Guidance Manual process for 
establishing an observed release “requires documenting that the concentration of at least 
one hazardous substance in a release sample is significantly increased above its background 
level, and that the substance in the release can be attributed to the site” (USEPA 1992).  The 
method described above both confirms whether an analyte is present above background 
concentrations and whether that analyte is a potential constituent of the munitions formerly 
used at the site, meeting both criteria defined in the guidance. 

5.3 BROWN/CABIN MOUNTAIN FIRING RANGES MUNITIONS RESPONSE SITE 

This subchapter of the SI Report evaluates pathways for the Brown/Cabin Mountain Firing 
Ranges MRS.  The analysis of each pathway is described in detail.  The related CSEM for the 
MRS is provided in Appendix J. 

5.3.1 HISTORICAL MUNITIONS CONSTITUENTS INFORMATION 

The Brown/Cabin Mountain Firing Ranges MRS has an area of 16,000 acres.  No historical 
metals-related groundwater, surface water, soil, or air sampling has been documented at this 
MRS.   

5.3.2 GROUNDWATER EXPOSURE PATHWAY 

Groundwater can serve as a contaminant transport mechanism that may affect surface water 
bodies, drinking water supplies, vegetation, and sensitive environments such as wetlands.  
The likelihood of exposure is influenced by such factors as the mass and concentration of 
metals in soil at the ground surface that can be transported to the groundwater, site-specific 
geology, climate, and the expected future land use.    

5.3.2.1 Geologic and Hydrogeologic Setting 

The geologic and hydrogeologic setting at the Brown/Cabin Mountain Firing Ranges MRS is 
described in Subchapter 5.2. 
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5.3.2.2 Releases and Potential Releases to Groundwater 

There are no known releases or potential releases of metals to groundwater at the 
Brown/Cabin Mountain Firing Ranges MRS.  Groundwater would not have been directly 
affected by activities associated with the MRS. If there were releases of metals to soil as a 
result of the munitions-related activities, it is possible that the constituents could leach to 
groundwater, which ranges from 7.65 feet bgs to 176.45 feet bgs within the 4-mile buffer for 
the MRS (EDR 2012). 

5.3.2.3 Groundwater Exposure Pathway and Receptors 

A water well data report included in Appendix L lists 83 groundwater wells within 4 miles of 
the Brown/Cabin Mountain Firing Ranges MRS (EDR 2012).  The report lists no wells within 
the Brown/Cabin Mountain Firing Ranges MRS. 

TABLE 5.5 

GROUNDWATER WELLS WITHIN 4-MILE BUFFER 
OF BROWN/CABIN MOUNTAIN FIRING RANGES MRS, GRANT AND TUCKER COUNTIES, WV 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Detailed well information is included in Appendix L. 

As shown in Table 2.1, the 2010 census data indicate that 1,969 people live within a 4-mile 
radius of the Brown/Cabin Mountain Firing Ranges MRS.  The census data also indicate that 
there are 21 potential residences within the Brown/Cabin Mountain Firing Ranges MRS, as 
shown in Table 2.1 and on Figure 2.2 (U.S. Census Bureau 2010).  However, the SVT did not 
identify any residences within the MRS boundaries.  The majority of the MRS is open, 
undeveloped land and wetlands owned by the U.S. Fish and Wildlife Service and managed as 
the CVNWR. The area is a popular site for recreation and tourism.  The SVT observed 
numerous inhabited structures within 2 miles of the MRS, mainly located within and 
surrounding the town of Davis.  The team also identified approximately 10 inhabited 
structures within the MRS including the Canaan Valley Institute office building, an associated 
maintenance structure, and several commercial buildings located along Highway 93. Based 
on the SVT’s observations and the fact that the majority of the MRS is preserved within the 
CVNWR and Little Canaan WMA, it is assumed that no one actually lives within the MRS.  
Known site users are commercial/industrial workers (e.g., USFWS Service employees, 
WVDNR WMA employees, and Canaan Valley Institute employees), current and future 
construction workers, recreational users, and site visitors.   

DISTANCE FROM SITE TOTAL 

On site 0 

0 to ¼ mile 0 

¼ to ½ mile 0 

½ to 1 mile 10 

1 to 2 miles 24 

2 to 3 miles 19 

3 to 4 miles 30 

Site to 4 miles 83 
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Groundwater would not have been directly affected by munitions activities; however, metals 
in soil could leach to groundwater given the shallow depth to groundwater in some areas of 
the Brown/Cabin Mountain Firing Ranges MRS.  Based on the current and future land use of 
this MRS, potential receptors include commercial/industrial workers (e.g., U.S. Fish and 
Wildlife Service employees, WVDNR WMA employees, Canaan Valley Institute employees), 
current and future construction workers, recreational users (e.g., hikers and hunters), and 
site visitors.  Due to the fact that there are no groundwater wells within the MRS boundary, 
human receptors (except for construction workers) in the area are not likely to be exposed 
to groundwater via incidental ingestion, dermal contact, or ingestion of groundwater as 
drinking water.  However, construction workers could encounter shallow groundwater (i.e., 
groundwater at depths less than approximately 15 feet bgs) during excavation activities 
resulting in exposure through dermal contact and incidental ingestion.  Although ecological 
receptors are considered to be present at this site, they are not typically exposed to 
groundwater; therefore, this exposure pathway is incomplete for ecological receptors.  

5.3.2.4 Groundwater Sampling Locations and Methods 

As discussed in Subchapter 5.2.5, there are no groundwater wells within the Brown/Cabin 
Mountain Firing Ranges MRS; therefore, no groundwater samples were collected. 

5.3.2.5 Groundwater Sampling Analytical Results 

Not applicable; no groundwater samples were collected during the SI at the Brown/Cabin 
Mountain Firing Ranges MRS. 

5.3.2.6 Groundwater Exposure Pathway Conclusions 

There are 83 groundwater wells within 4 miles of the Brown/Cabin Mountain Firing Ranges 
MRS, but none are within the MRS.  Therefore, human receptors (except for construction 
workers) in the area are not likely to be exposed to groundwater via incidental ingestion, 
dermal contact, or ingestion of groundwater as drinking water and groundwater exposure 
pathways for commercial/industrial workers, site visitors, and recreational users are 
incomplete. However, construction workers could encounter shallow groundwater (i.e., 
groundwater at depths less than approximately 15 feet bgs) during excavation activities 
resulting in exposure through dermal contact and incidental ingestion. Groundwater beneath 
the site would not have been directly affected by activities at the site.  Metals were not 
detected in surface soil at this MRS at concentrations above the background levels.  
Therefore, the groundwater exposure pathways are incomplete for human receptors at the 
MRS.   

5.3.3 SURFACE WATER AND SEDIMENT EXPOSURE PATHWAYS 

Surface water can serve as a contaminant transport mechanism that may affect surface water 
bodies, sediment, drinking water supplies, vegetation, and sensitive environmental areas 
such as wetlands.  The likelihood of exposure is influenced by such factors as the mass and 
concentration of metals in soil at the ground surface that can be transported to the surface 
water and sediment through runoff and erosion. 

5.3.3.1 Hydrologic Setting 

The Brown/Cabin Mountain Firing Ranges MRS encompasses portions of the Blackwater 
River and Glade Run.  Wetlands are present along some reaches of the streams and in 
scattered areas throughout the valley. The SVT encountered surface water within the 
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Blackwater River and Glade Run while conducting the SI field activities.  The team also 
observed abundant surface water in the wetlands of the Canaan Valley. As described in 
Subchapters 5.2.2 and 5.2.3, eight surface water intakes are within 15 miles of the MRS (EPA 
2012).  The USEPA indicated that no tribal drinking water sources are located within 4 miles 
of the MRS (USEPA 2012).   

5.3.3.2 Releases and Potential Releases to Surface Water and Sediment 

Based on the 2009 PA, ordnance at this MRS was fired from Yellow Creek and the Blackwater 
River eastward toward Brown Mountain and Cabin Mountain.  However, based on evidence 
collected during the 2012 SI site visit and the 2011 TPP site visit, there is evidence of the 
potential that ordnance landed within the surface water bodies or wetlands west of Cabin 
Mountain.  Additionally, MEC has been found in Yellow Creek in the western portions of the 
MRS.  Therefore, there is evidence of potential releases of metals to surface water and 
sediment at the Brown/Cabin Mountain Firing Ranges MRS (USACE 1995).   

5.3.3.3 Surface Water and Sediment Exposure Pathway and Receptors 

There are perennial surface water bodies present at the Brown/Cabin Mountain Firing 
Ranges MRS in areas directly affected by DoD activities, and surface water was observed in 
these water bodies by the SVT. While direct release of metals to surface water and sediment 
is suspected to have occurred at this MRS, potential metals present in the soil at the MRS 
could also migrate to surface water or sediment via runoff and erosion.  The surface water 
and sediment exposure pathways include incidental ingestion and dermal exposure.  
Ecological receptors may also be exposed to metals by the ingestion of biota that may have 
been exposed to metals in surface water or sediment and through use of surface water as a 
source of drinking water. Commercial/industrial workers (e.g., USFWS employees, WVDNR 
WMA employees, and Canaan Valley Institute employees), current and future construction 
workers, recreational users (e.g., hikers and hunters) or site visitors, and ecological 
receptors at this MRS could be exposed to metals via these pathways.     

5.3.3.4 Surface Water and Sediment Sampling Locations and Methods 

Two biased surface water/sediment sample couples, along with one set of associated field 
duplicate samples were collected from the Yellow Creek and the Blackwater River, within 
and adjacent to the Brown/Cabin Mountain Firing Ranges MRS.  Samples WVMA-MRS06-SW-01 
and WVMA-MRS06-SD-01 and duplicate samples WVMA-MRS06-SW-04 and WVMA-MRS06-SD-
04 were collected in the Blackwater River, downstream from the MRS and upstream from a 
dam.  The samples were moved slightly from the proposed location in order to be within 
land where the SVT was granted right of entry. Samples WVMA-MRS06-SW-02 and WVMA-
MRS06-SD-02 were collected from the proposed location within Yellow Creek, downstream 
from the locations of the historical MEC finds and just upstream of the confluence of Yellow 
Creek and the Blackwater River.  These sample locations were selected to represent areas 
with the highest likelihood of the presence of MEC or metals contamination.  However, no 
MEC, munitions debris (MD), or evidence of metals contamination was observed during the 
site visit. APPL, Inc. in Clovis, CA analyzed all of the samples for explosives, using method 
SW846-8330B, and for selected metals (aluminum, antimony, copper, lead, and zinc), using 
method SW846-6010B.    
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5.3.3.5 Surface Water and Sediment Sampling Analytical Results 

5.3.3.5.1 Analytical Results 

The analytical results for the surface water and sediment samples collected from the 
Brown/Cabin Mountain Firing Ranges MRS are presented in Tables 5.6 (surface water) and 5.7 
(sediment).  These results were evaluated using the criteria described in Subchapter 5.2.8 to 
determine whether metals contamination is present. 
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TABLE 5.6:   
SUMMARY OF VALIDATED ANALYTICAL RESULTS FOR WATER SAMPLES COLLECTED IN SEPTEMBER 2011 

Brown/Cabin Mountain Firing Ranges MRS

Sample ID:
Human 
Health 

Screening 
Values (1) 

Ecological 
Screening 
Values (4) 

WVMA-MRS06-
AMB-SW-03* 

WVMA-
MRS06-SW-

01 

WVMA-
MRS06-SW-

04** 

WVMA-
MRS06-SW-

02 
Date Sampled: 09/30/11 09/29/11 09/29/11 09/28/11 

Analytes μg/L μg/L μg/L 

Explosives - SW8330B 

1,3,5-Trinitrobenzene 460 (2) 60000 (5) 0.30 U 0.30 U 0.30 U 0.30 U 

1,3-Dinitrobenzene 1.5 (2) 26 (5) 0.30 U 0.30 U 0.30 U 0.30 U 

2,4,6-Trinitrotoluene (TNT) 2.2 (2) 100 (6) 0.30 U 0.30 U 0.30 U 0.30 U 

2,4-Dinitrotoluene 0.11 (3) 44 (6) 0.30 U 0.30 U 0.30 U 0.30 U 

2,6-Dinitrotoluene 15 (2) 81 (6) 0.30 U 0.30 U 0.30 U 0.30 U 

2-Amino-4,6-dinitrotoluene 30 (2) 1500 (6) 0.30 U 0.30 U 0.30 U 0.30 U 

2-Nitrotoluene 0.27 (2) 39000 (5) 0.30 U 0.30 U 0.30 U 0.30 U 

3-Nitrotoluene 1.3 (2) 750 (6) 0.30 U 0.30 U 0.30 U 0.30 U 

4-Amino-2,6-dinitrotoluene 30 (2) 43000 (5) 0.30 U 0.30 U 0.30 U 0.30 U 

4-Nitrotoluene 3.7 (2) 1900 (6) 0.30 U 0.30 U 0.30 U 0.30 U 

Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) 0.61 (2) 360 (6) 0.30 U 0.30 U 0.30 U 0.30 U 

Methyl-2,4,6-trinitrophenylnitramine (Tetryl) 63 (2) 5800 (5) 0.30 U 0.30 U 0.30 U 0.30 U 

Nitrobenzene 0.12 (2) 2700 (7) 0.30 U 0.30 U 0.30 U 0.30 U 

Nitroglycerin 1.5 (2) 140 (6) 0.30 U 0.30 U 0.30 U 0.30 U 
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine 

(HMX) 780 (2) 150 (6) 0.30 U 0.30 U 0.30 U 0.30 U 

Pentaerythritol Tetranitrate (PETN) 16 (2) 85000 (6) 1.5 U 1.5 U 1.5 U 1.5 U 

Total Metals - SW6010B 

Aluminum 16000 (2) 87 (6) 250 290 230 260 

Antimony 14(3) 30 (6) 0.48 J 0.66 J 3.0 U 3.0 U 

Copper 1000 (3) 9 (6) 2.0 U 2.0 UJ 2.0 U 2.0 U 

Lead 50 (3) 2.5 (6) 0.38 J 0.54 J 0.55 J 0.57 J 

Zinc 4700 (2) 120 (6) 7.5 J 6.0 J 4.2 J 15 J 
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TABLE 5.6:   

SUMMARY OF VALIDATED ANALYTICAL RESULTS FOR WATER SAMPLES COLLECTED IN SEPTEMBER 2011 
Brown/Cabin Mountain Firing Ranges MRS

QA Notes and Data Qualifiers: 

(NO CODE) Confirmed identification 
U Analyte was analyzed for but not detected above the sample specific practical quantitation limit (PQL_sa) 

UJ - Analyte not detected, reported PQL_sa may be inaccurate or imprecise 

J - Analyte detected, estimated concentration 

* Ambient sample 

** Field duplicate of sample on left 

Detections are bolded 
(1) Human health screening levels for surface water used from WV Requirements Governing Water Quality Standards (47CSR2) June 27, 2011 
(http://www.dep.wv.gov/WWE/Programs/wqs/Documents/Rules/WVDEP_47CSR2_WQS_FinalRule%206_27_2011.pdf), supplemented with USEPA National Recommended Water Quality 
Criteria August 2010 (http://water.epa.gov/scitech/swguidance/standards/current/index.cfm), and USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites for 
Tap Water,  May 2012 (http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/pdf/master_sl_table_run_MAY2012.pdf). 

(2) WV Requirements Governing Water Quality Standard not available.  Used USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites for Tap Water, May 
2012 (http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/pdf/master_sl_table_run_MAY2012.pdf).  

(3) Human health screening levels for surface water from WV Requirements Governing Water Quality Standards (47CSR2) June 27, 2011 
(http://www.dep.wv.gov/WWE/Programs/wqs/Documents/Rules/WVDEP_47CSR2_WQS_FinalRule%206_27_2011.pdf). 
(4) Ecological screening values for surface water used from WV Requirements Governing Water Quality Standards (47CSR2) June 27, 2011 
(http://www.dep.wv.gov/WWE/Programs/wqs/Documents/Rules/WVDEP_47CSR2_WQS_FinalRule%206_27_2011.pdf) supplemented with USEPA National Recommended Water Quality 
Criteria August 2010 (http://water.epa.gov/scitech/swguidance/standards/current/index.cfm), and USEPA Region 3 Freshwater Screening Benchmark  June 13, 2011 
(http://www.epa.gov/reg3hwmd/risk/eco/btag/sbv/fw/screenbench.htm), and Los Alamos National Laboratory's EcoRisk Database v3.0 October 2011 
(http://www.lanl.gov/environment/cleanup/ecorisk.shtml), and USEPA Region 4 Ecological Screening Values for Fresh Surface Water November 30, 2001 
(http://www.epa.gov/region04/waste/ots/ecolbul.html#tbl1), and USEPA Region 5 Ecological Screening Levels August 22, 2003 (http://www.epa.gov/Region5/waste/cars/pdfs/ecological-
screening-levels-200308.pdf). 
(5) Ecological screening values for surface water used from WV Requirements Governing Water Quality Standards (47CSR2) June 27, 2011 
(http://www.dep.wv.gov/WWE/Programs/wqs/Documents/Rules/WVDEP_47CSR2_WQS_FinalRule%206_27_2011.pdf) supplemented with USEPA National Recommended Water Quality 
Criteria August 2010 (http://water.epa.gov/scitech/swguidance/standards/current/index.cfm), and USEPA Region 3 Freshwater Screening Benchmark  June 13, 2011 
(http://www.epa.gov/reg3hwmd/risk/eco/btag/sbv/fw/screenbench.htm), and Los Alamos National Laboratory's EcoRisk Database v3.0 October 2011 
(http://www.lanl.gov/environment/cleanup/ecorisk.shtml), and USEPA Region 4 Ecological Screening Values for Fresh Surface Water November 30, 2001 
(http://www.epa.gov/region04/waste/ots/ecolbul.html#tbl1), and USEPA Region 5 Ecological Screening Levels August 22, 2003 (http://www.epa.gov/Region5/waste/cars/pdfs/ecological-
screening-levels-200308.pdf). 
(6) WV Water Quality Standard not available.  Used  USEPA Region 3 Freshwater Screening Benchmark  June 13, 2011 
(http://www.epa.gov/reg3hwmd/risk/eco/btag/sbv/fw/screenbench.htm). 
(7) WV Requirements Governing Water Quality Standards (47CSR2)  no t available.  Used USEPA Region 4 Ecological Screening Values for Fresh Surface Water November 30, 2001 
(http://www.epa.gov/region04/waste/ots/ecolbul.html#tbl1),  
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TABLE 5.7:   
SUMMARY OF VALIDATED ANALYTICAL RESULTS FOR SEDIMENT SAMPLES COLLECTED IN SEPTEMBER 2011 

Brown/Cabin Mountain Firing Ranges MRS

Sample ID:
Human 
Health 

Screening 
Values (1) 

Ecological 
Screening 
Values (4) 

WVMA-
MRS06-AMB-

SD-03* 

WVMA-
MRS06-SD-

01 

WVMA-
MRS06-SD-

04** 

WVMA-MRS06-
SD-02 

Analytes                                    Date Sampled: 09/30/11 09/29/11 09/29/11 09/28/11 

Explosives - SW8330B  mg/kg mg/kg mg/kg 

1,3,5-Trinitrobenzene 2200 (2) 1300 (5) 0.090 U 0.090 U 0.090 U 0.090 U 

1,3-Dinitrobenzene 6.1 (2) 1.2 (5) 0.40 U 0.40 U 0.40 U 0.40 U 

2,4,6-Trinitrotoluene (TNT) 19 (2) 0.092 (6) 0.30 U 0.30 U 0.30 U 0.30 U 

2,4-Dinitrotoluene 1.6 (2) 0.04 (6) 0.070 U 0.070 U 0.070 U 0.070 U 

2,6-Dinitrotoluene 61 (2) 9.7 (5) 0.040 U 0.040 U 0.040 U 0.040 U 

2-Amino-4,6-dinitrotoluene 150 (3) 34 (5) 0.50 U 0.50 U 0.50 U 0.50 U 

2-Nitrotoluene 2.9 (2) 28 (5) 0.50 U 0.50 U 0.50 U 0.50 U 

3-Nitrotoluene 6.1 (2) 24 (5) 0.50 U 0.50 U 0.50 U 0.50 U 

4-Amino-2,6-dinitrotoluene 150 (2) 9.5 (5) 0.50 U 0.50 U 0.50 U 0.50 U 

4-Nitrotoluene 30 (2) 4.1 (6) 0.50 U 0.50 U 0.50 U 0.50 U 

Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) 5.5 (2) 0.013 (6) 0.50 U 0.50 U 0.50 U 0.50 U 

Methyl-2,4,6-trinitrophenylnitramine (Tetryl) 240 (2) 100 (5) 0.50 U 0.50 U 0.50 U 0.50 U 

Nitrobenzene 4.9 (2) 27 (5) 0.50 U 0.50 U 0.50 U 0.50 U 

Nitroglycerin 6.1 (2) 1700 (5) 0.50 U 0.50 U 0.50 U 0.50 U 

Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine 
(HMX) 

3800 (2) 27000 (5) 0.50 U 0.50 U 0.50 U 0.50 U 

Pentaerythritol Tetranitrate (PETN) 120 (3) 1400 (5) 2.5 U 2.5 U 2.5 U 2.5 U 

Metals - SW6010B     mg/kg 

Aluminum 77000 (2) 280 (5) 670 4,100 J 5,200 620 

Antimony 31 (2) 2 (6) 0.26 U 0.24 UJ 0.25 U 0.25 U 

Copper 3100 (2) 32 (6) 1.7 17 14 0.61 J 

Lead 400 (2) 36 (6) 3.6 18 14 1.5 

Zinc 23000 (2) 120 (5) 6.9 57 J 41 3.1 J 

Percent Moisture     % 

Moisture, percent     22 18 19 21 
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TABLE 5.7:   
SUMMARY OF VALIDATED ANALYTICAL RESULTS FOR SEDIMENT SAMPLES COLLECTED IN SEPTEMBER 2011 

Brown/Cabin Mountain Firing Ranges MRS
QA Notes and Data Qualifiers: 
(NO CODE) - Confirmed identification 

U - Analyte was analyzed for but not detected above the sample specific practical quantitation limit (PQL_sa) 

UJ - Analyte not detected, reported PQL_sa may be inaccurate or imprecise. 

J - Analyte detected, estimated concentration 

* - Ambient sample 

** Field duplicate of sample on left 

Detections are bolded 

(1) Human health screening levels for soil and sediment used from WVDEP Risk-Based Concentrations (RBCs), Table 60-3B in the Voluntary Remediation and Redevelopment Rule 
(60CSR3)   May 1, 2012 (http://www.dep.wv.gov/dlr/oer/voluntarymain/Documents/60CSR3%20VRRA%20filed%204-11-12.pdf)  supplemented with USEPA Regional Screening Levels (RSLs) 
for Chemical Contaminants at Superfund Sites for Soil, May 2012 (http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/pdf/master_sl_table_run_MAY2012.pdf). 
(2) WVDEP Risk-Based Concentrations (RBCs), Table 60-3B in the Voluntary Remediation and Redevelopment Rule (60CSR3)   May 1, 2012 
(http://www.dep.wv.gov/dlr/oer/voluntarymain/Documents/60CSR3%20VRRA%20filed%204-11-12.pdf)  
(3) WVDEP RBC not available.  Used  USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites for Soil ,May 2012 
(http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/pdf/master_sl_table_run_MAY2012.pdf).  
(4) Ecological screening values for sediment used from USEPA Region 3 Ecological Screening Benchmark June 13, 2011  
(http://www.epa.gov/reg3hwmd/risk/eco/btag/sbv/fwsed/screenbench.htm), and National Oceanic and Atmospheric Administration (NOAA) Screening Quick Reference Tables (SQuiRTs) 
(http://archive.orr.noaa.gov/book_shelf/122_NEW-SQuiRTs.pdf), and Los Alamos National Laboratory's EcoRisk Database v3.0 October 2011 
(http://www.lanl.gov/environment/cleanup/ecorisk.shtml), and USEPA Region 4 Ecological Screening Values for Sediment November 30, 2001 
(http://www.epa.gov/region04/superfund/programs/riskasses/ecolbul.html#tbl3), and USEPA Region 5 Ecological Screening Levels August 22, 2003 
(http://www.epa.gov/Region5/waste/cars/pdfs/ecological-screening-levels-200308.pdf). 
(5) USEPA Region 3 Ecological Screening Benchmark  screening value not available.  Used Los Alamos National Laboratory's EcoRisk Database v3.0 October 2011 
(http://www.lanl.gov/environment/cleanup/ecorisk.shtml). 

(6) USEPA Region 3 Ecological Screening Benchmark June 13, 2011  (http://www.epa.gov/reg3hwmd/risk/eco/btag/sbv/fwsed/screenbench.htm).  
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5.3.3.5.2 Source Evaluations 

The source evaluations are summarized in Table 5.8 for surface water and Table 5.9 for 
sediment. No explosives were detected in the surface water or sediment samples collected 
from this MRS and no metals were detected above their respective background 
concentrations. 

5.3.3.5.3 Surface Water 

As shown in Table 5.6, four metals (aluminum, antimony, lead, and zinc) were detected in the 
surface water samples collected from the MRS; however, all metals were detected below 
their respective background concentrations.   

5.3.3.5.4 Sediment 

As shown in Table 5.7, four metals (aluminum, copper, lead, and zinc) were detected in the 
sediment samples collected from the MRS; however, all metals were detected below their 
respective background concentrations.   

5.3.3.6 Surface Water and Sediment Exposure Pathway Conclusions 

Based on the current and future land use of the Brown/Cabin Mountain Firing Ranges MRS, 
potential receptors include commercial/industrial workers (e.g., U.S. Fish and Wildlife 
Service employees, WVDNR WMA employees, and Canaan Valley Institute employees), 
current and future construction workers, recreational users (e.g., hikers and hunters) or site 
visitors, and ecological receptors. Human receptors may be exposed to metals in surface 
water or sediment via incidental ingestion and dermal contact.  Ecological receptors could 
be exposed to metals in surface water through incidental ingestion, dermal contact, and 
ingestion as drinking water.  The exposure pathway is also complete for ecological receptors 
that ingest biota that have been exposed to metals contaminants in the surface water.  If 
there were releases of metals to soil because of the munitions-related activities as discussed 
in Subchapter 5.3.4.6, it is possible that the constituents in the surface soil could migrate to 
the surface water and/or sediment via runoff or erosion.  The surface water and sediment 
exposure pathways are complete for human and ecological receptors. Four metals 
(aluminum, antimony, lead, and zinc) were detected in the surface water samples collected 
from the MRS; however, all metals were detected at concentrations below background levels.  
Four metals (aluminum, copper, lead, and zinc) were detected in the sediment samples 
collected from the MRS; however, none of the metals were detected at concentrations above 
background levels.   

5.3.4 SOIL EXPOSURE PATHWAY 

Potential soil exposure pathways may include incidental ingestion, dermal contact, and 
inhalation of re-suspended soil particulates by human and ecological receptors.  
Contamination in soil can also leach to groundwater and migrate to surface water and 
sediment via runoff and erosion.  Subchapters 5.3.2 and 5.3.3 discuss the groundwater and 
surface water/sediment exposure pathways, respectively. Receptors may also come into 
contact with metals in soil by ingesting biota that have been exposed to metals in soil.  The 
likelihood of exposure is influenced by such factors as the mass and concentration of metals 
in soil exposed at the ground surface; site-specific geology; climate; and the expected future 
land use.  
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TABLE 5.8 

SURFACE WATER SOURCE EVALUATION 
BROWN/CABIN MOUNTAIN FIRING RANGES MRS, GRANT AND TUCKER COUNTIES, WV 

ANALYTE 
MAXIMUM 

DETECTED SITE 

CONCENTRATION 

3X SITE-
SPECIFIC 

AMBIENT 

SAMPLE 

EXCEEDS 

BACKGROUND 

CONCENTRATION? 

POTENTIAL METALS 

CONTAMINATION
(1)? 

SLRA 

REQUIRED? 

PRIMARY 

REASON FOR 

EXCLUSION 

FROM SLRA 

Metals: µg/L 

Aluminum 290 750 

No 

Yes No 

Not detected 
above 

background 

Antimony 0.66J < 3.0* No Yes No 

Not detected 
above 

background 

Copper 2.0U < 2.0* No Yes No 
Not detected 

at MRS 

Lead 0.57 J 1.1 No Yes No 

Not detected 
above 

background 

Zinc 15 J 23 No Yes No 

Not detected 
above 

background 

Notes: 
 (1) Potential metals contamination as listed in Table 4.1 
μg/L micrograms per liter 
J Analyte detected, estimated concentration  
U Analyte was analyzed for but not detected above the sample specific practical quantitation limit (PQL sa) 
*        Ambient sample result was not detected above the sample specific PQL.  Comparison to detection limit 

made for SLRA determination, although any detection in biased samples was considered above 
background as a conservative measure. 
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TABLE 5.9 

SEDIMENT SOURCE EVALUATION 
BROWN/CABIN MOUNTAIN FIRING RANGES MRS, GRANT AND TUCKER COUNTIES, WV 

ANALYTE 
MAXIMUM 

DETECTED SITE 

CONCENTRATION 

3X USGS 

BACKGROUND 

VALUE
(1) 

3X SITE-
SPECIFIC 

AMBIENT 

SAMPLE 

EXCEEDS 

BACKGROUND 

CONCENTRATION? 

POTENTIAL METALS 

CONTAMINATION
(2)? 

SLRA 

REQUIRED? 

PRIMARY REASON 

FOR EXCLUSION 

FROM SLRA 

Metals:  mg/kg 

Aluminum 5,200 85,000 2,000 No Yes No 
Not detected 

above background 

Antimony 0.26U NA < 0.26* No Yes No 

Copper 17 37 5.1 No Yes No 
Not detected 

above background 

Lead 18 43 11 No Yes No 
Not detected 

above background 

Zinc 57J 170 21 No Yes No 
Not detected 

above background 

     Notes: 
(1) USGS derived background concentration for Tucker County (http://mrdata.usgs.gov/geochem/county.php?place=f54093&el=Al&rf=east-central). 

The background values are selected from those available in the column order shown (i.e., the USGS value is used if there is one; if there is no 
USGS value, then the site-specific value is used).  The selected value is shown in Bold.  

(2) Potential metals contamination as listed in Table 4.1  
mg/kg milligrams per kilogram 
J Analyte detected, estimated concentration  
*   Ambient sample result was not detected above the sample specific PQL.  Comparison to detection limit made for SLRA determination.
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5.3.4.1 Physical Source Access Conditions 

The SVT encountered no barriers (fences and locked gates) to restrict access to the 
Brown/Cabin Mountain Firing Ranges MRS.  There are few roads that can be used to access 
the interior of the MRS by vehicle, since it is within a large wetland area and within the 
CVNWR and Little Canaan WMA.  The roads have locked gates that are controlled by the 
USFWS or WVDNR, respectively.  However, the USFWS and WVDNR employees have keys for 
the gates, and they use the roads to maintain the areas.  Additionally, these roads and many 
trails are available and frequently used by pedestrians to access the MRS. 

5.3.4.2 Actual or Potential Contamination Areas 

Prior to the SI, there were no known metals contamination areas within the Brown/Cabin 
Mountain Firing Ranges MRS.  However, military training and munitions-related activities 
could have directly affected soil, surface water, and sediment at the site.  The areas with the 
highest probabilities for contamination are the firing points in the west end of the MRS and 
the target areas, which encompass the west-facing slope of Brown Mountain, and the west-
facing slopes of Cabin Mountain and the wetlands below (Figure 2.1).  The location of the 
MRS is based on reviews of historical documents identified in the INPR and the PA. 
 

5.3.4.3 Soil Exposure Pathways and Receptors 

The soil exposure pathway accounts for the potential exposure of human and ecological 
receptors at or near the Brown/Cabin Mountain Firing Ranges MRS that may come into 
contact with potentially contaminated soil. Human and ecological receptors may come into 
contact with metals in soil via dermal contact, incidental ingestion, inhalation of re-
suspended soil particulates, and ingestion of biota that have been exposed to metals in soil.  
Based on the site use, census data, and the SVT observations listed in Subchapter 5.3.2.3, the 
potential receptors likely present at the Brown/Cabin Mountain Firing Ranges MRS are 
commercial/industrial workers (e.g., U.S. Fish and Wildlife Service employees, WVDNR WMA 
employees and Canaan Valley Institute employees), current and future construction workers, 
recreational users (e.g., hikers and hunters) or site visitors, and ecological receptors. 

5.3.4.4 Soil Sampling Locations and Methods 

The TPP Team agreed to collect nine biased surface soil samples within the Brown/Cabin 
Mountain Firing Ranges MRS during the SI. All nine of the biased samples (WVMA-MRS06-SS-
02-01, WVMA-MRS06-SS-06-02, and WVMA-MRS06-SS-02-03 through WVMA-MRS06-SS-02-09) 
were collected during the site visit using the proposed CRREL “seven-point wheel” composite 
sampling technique.  Eight of the soil samples were collected from the proposed sample 
depth of 0 to 2 inches bgs.  Sample WVMA-MRS06-SS-06-02 was collected from a sample depth 
of 4 to 6 inches bgs due to a thick layer of vegetation on the surface.  In addition, surface soil 
sample WVMA-MRS05-SS-02-06 from the overlapping portion of Bearden Knob and Brown / 
Cabin Mountain was used in the evaluation of MRS06.  Ambient surface soil samples were not 
collected from this MRS.  Per TPP Team agreement, data from the ambient soil sample 
collected during the SI at the Bearden Knob Firing Range MRS (MRS05) to the south was used 
as background criteria for the SI at the Brown/Cabin Mountain Firing Ranges MRS.   

No MD and no MEC items were found during the site visit. However, more than 10 craters 
were observed in the area.  Samples WVMA-MRS06-SS-02-05 and WVMA-MRS06-SS-02-09 were 
collected within craters found in the wetlands just west of Cabin Mountain. Both sampled 
craters had detected subsurface anomalies. Sample WVMA-MRS06-SS-02-07 was moved to a 
new location because the planned location was steep and covered in dense vegetation and 
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downed trees, making it unsafe to traverse.  The remaining biased surface soil samples were 
collected at or near their proposed locations.  As described in Subchapter 5.2.5 of this 
report, the UXO Technician III used a Schonstedt GA-92XTi or GA-52Cx magnetometer to 
screen all soil sample locations before sample collection.  Soil sampling was employed, as 
specified in the final SS-WP.  The coordinates for each sample location were recorded and 
uploaded to the GIS database. 

All of the surface soil samples were analyzed for explosives, metals (aluminum, antimony, 
copper, lead, and zinc), and pH.  The ambient surface soil sample from MRS05 was analyzed 
for explosives to verify that the sample location represents background soil conditions.  The 
analytical results from the ambient samples, supplemented as discussed in Subchapter 5.2.7 
are used to estimate background concentrations of naturally occurring metals at the site. 

5.3.4.5 Soil Sampling Analytical Results 

Soil samples collected in the Brown/Cabin Mountain Firing Ranges MRS were analyzed for 
explosives, metals (aluminum, antimony, copper, lead, and zinc), and pH; results are 
presented in Table 5.10 and are included in Appendix F.  These results were evaluated using 
the criteria described in Subchapter 5.2.8.  Explosives were not detected in any of the surface 
soil samples, and none of the metals analyzed for were detected at concentrations above 
their respective background levels (Table 5.11).  Based on these sample results, there is no 
evidence of a potential release of metals to surface soil at the MRS.   

5.3.5 SOIL EXPOSURE PATHWAY CONCLUSIONS 

Potential receptors for soil at the Brown/Cabin Mountain Firing Ranges MRS include 
commercial/industrial workers (e.g., U.S. Fish and Wildlife Service employees WVDNR WMA 
employees, and Canaan Valley Institute employees), current and future construction 
workers, recreational users (e.g., hikers and hunters) or site visitors, and ecological 
receptors.  These receptors may be exposed to surface soil through dermal contact, 
incidental ingestion, inhalation of resuspended particulate matter, and ingestion of biota that 
may have been exposed to metals in the soil.  The maximum detected concentrations of 
aluminum, antimony, copper, lead, and zinc did not exceed their respective background 
concentrations, and therefore, the surface soil exposure pathways are incomplete for all 
potential receptors at the MRS.    

5.3.6 AIR EXPOSURE PATHWAY 

The air exposure pathway accounts for hazardous substance exposure in gaseous or 
particulate form through the air. Airborne transport of contaminants can be an exposure 
pathway for human and ecological receptors.  No air sampling has been performed at this 
site, and none was performed for this SI. 

5.3.6.1 Climate 

Subchapter 2.2.3 discusses climate. 

5.3.6.2 Releases and Potential Releases to Air 

There are no known direct releases of metals to air at the Brown/Cabin Mountain Firing 
Ranges MRS.  The occurrence of windblown soil particulates may be expected at the site.  
Releases of metals contamination via this pathway are possible through resuspension of 
surface soil particulates.    
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TABLE 5.10:   
SUMMARY OF VALIDATED ANALYTICAL RESULTS FOR SOIL SAMPLES COLLECTED IN SEPTEMBER 2011 

Brown/Cabin Mountain Firing Ranges MRS 

Sample ID: Human 
Health 

Screening 
Values (1) 

Ecological 
Screening 
Values (4) 

WVMA-
MRS06-
SS-02-

01 

WVMA-
MRS06-
SS-02-
DUP** 

WVMA-
MRS06
-SS-06-

02 

WVMA-
MRS06-
SS-02-

03 

WVMA-
MRS06-
SS-02-

04 

WVMA-
MRS06-
SS-02-

05 

WVMA-
MRS06-
SS-02-

06 

WVMA-
MRS05-
SS-02-

06 

WVMA-
MRS06-
SS-02-

07 

WVMA-
MRS06-
SS-02-

08 

WVMA-
MRS06-
SS-06-

09 
Analytes  

Date Sampled: 
9/27/11 9/27/11 9/27/11 9/29/11 9/27/11 9/30/11 9/28/11 9/28/11 9/28/11 9/28/11 9/30/11 

Explosives – 
SW8330B 

mg/kg mg/kg mg/kg 

1,3,5-Trinitrobenzene 2200 (2) 6.6 (5) 0.090 U 0.090 0.090 U 0.090 U 0.090 U 0.090 U 0.090 U 0.090 U 0.090 U 0.090 U 0.090 U 

1,3-Dinitrobenzene 6.1 (2) 0.073 (5) 0.40 U 0.40 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U 

2,4,6-Trinitrotoluene 
(TNT) 

19 (2) 6.4 (5) 0.30 U 0.30 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 

2,4-Dinitrotoluene 1.6 (2) 2.5 (5) 0.070 U 0.070 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 

2,6-Dinitrotoluene 61 (2) 1.8 (5) 0.040 U 0.040 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U 0.040 U 

2-Amino-4,6-
dinitrotoluene 

150 (3) 10 (5) 0.50 U 0.50 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 

2-Nitrotoluene 2.9 (2) 9.9 (5) 0.50 U 0.50 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 

3-Nitrotoluene 6.1 (2) 12 (5) 0.50 U 0.50 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 

4-Amino-2,6-
dinitrotoluene 

150 (2) 3.6 (5) 0.50 U 0.50 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 

4-Nitrotoluene 30 (2) 22 (5) 0.50 U 0.50 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 

Hexahydro-1,3,5-
trinitro-1,3,5-triazine 
(RDX) 

5.5 (2) 7.5 (5) 0.50 U 0.50 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 

Methyl-2,4,6-
trinitrophenylnitramine 
(Tetryl) 

240 (2) 0.99 (5) 0.50 U 0.50 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 

Nitrobenzene 4.9 (2) 40 (6) 0.50 U 0.50 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
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TABLE 5.10:   
SUMMARY OF VALIDATED ANALYTICAL RESULTS FOR SOIL SAMPLES COLLECTED IN SEPTEMBER 2011 

Brown/Cabin Mountain Firing Ranges MRS 

Sample ID: Human 
Health 

Screening 
Values (1) 

Ecological 
Screening 
Values (4) 

WVMA-
MRS06-
SS-02-

01 

WVMA-
MRS06-
SS-02-
DUP** 

WVMA-
MRS06
-SS-06-

02 

WVMA-
MRS06-
SS-02-

03 

WVMA-
MRS06-
SS-02-

04 

WVMA-
MRS06-
SS-02-

05 

WVMA-
MRS06-
SS-02-

06 

WVMA-
MRS05-
SS-02-

06 

WVMA-
MRS06-
SS-02-

07 

WVMA-
MRS06-
SS-02-

08 

WVMA-
MRS06-
SS-06-

09 
Analytes  

Date Sampled: 
9/27/11 9/27/11 9/27/11 9/29/11 9/27/11 9/30/11 9/28/11 9/28/11 9/28/11 9/28/11 9/30/11 

Nitroglycerin 6.1 (2) 71 (5) 0.50 U 0.50 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 

Octahydro-1,3,5,7-
tetranitro 
-1,3,5,7-tetrazocine 
(HMX) 

3800 (2) 27 (5) 0.50 U 0.50 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 

Pentaerythritol 
Tetranitrate (PETN) 

120 (3) 100 (5) 2.5 U 2.5 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 

Metals – SW6010B     mg/kg 

Aluminum 77000 (2) 50 (6) 5400 J 5,400 4,200 7,600 6,300 8,400 23,000 
11,000 

J 
11,000 18,000 7,400 

Antimony 31 (2) 0.27 (7) 0.36 UJ 0.34 U 0.11 J 0.27 J 0.32 U 0.33 U 0.32 U 0.31 U 0.26 U 0.30 U 0.30 U 

Copper 3100 (2) 28 (7) 2.7 4.2 4.5 8.7 18 15 13 6.1 18 3.9 11 

Lead 400 (2) 11 (7) 19 J 22.0 21.0 47 27 29 26 22 23 16 28 

Zinc 23000 (2) 46 (7) 8.1 J 11 11 27 30 36 65 34 51 27 27 

pH – SW9045D     pH Units 

pH     4.0 4.0 3.8 3.7 3.9 4.2 4.3 4.3 4.3 4.0 4.1 

Percent Moisture     % 

Moisture, percent     44 41 42 55 38 39 38 36 22 33 33 
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TABLE 5.10:   
SUMMARY OF VALIDATED ANALYTICAL RESULTS FOR SOIL SAMPLES COLLECTED IN SEPTEMBER 2011 

Brown/Cabin Mountain Firing Ranges MRS 

QA Notes and Data Qualifiers: 
(NO CODE) - Confirmed identification 

U - Analyte was analyzed for but not detected above the sample specific practical quantitation limit (PQL_sa) 

J - Analyte detected, estimated concentration 

UJ - Analyte not detected, reported PQL_sa may be inaccurate or imprecise. 

* - Ambient sample 

** Field duplicate of sample on left 

Detections are bolded 

(1) Human health screening levels for soil and sediment used from WVDEP Risk-Based Concentrations (RBCs), Table 60-3B in the Voluntary Remediation and Redevelopment Rule (60CSR3)   
May 1, 2012 (http://www.dep.wv.gov/dlr/oer/voluntarymain/Documents/60CSR3%20VRRA%20filed%204-11-12.pdf)  supplemented with USEPA Regional Screening Levels (RSLs) for 
Chemical Contaminants at Superfund Sites for Soil, May 2012 (http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/pdf/master_sl_table_run_MAY2012.pdf). 
(2) WVDEP Risk-Based Concentrations (RBCs), Table 60-3B in the Voluntary Remediation and Redevelopment Rule (60CSR3)   May 1, 2012 
(http://www.dep.wv.gov/dlr/oer/voluntarymain/Documents/60CSR3%20VRRA%20filed%204-11-12.pdf)  

(3) WVDEP RBC not available.  Used  USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites for Soil ,May 2012 
(http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/pdf/master_sl_table_run_MAY2012.pdf).  

(4) Ecological screening values for soil used from USEPA EcoSSLs May 2008 (http://www.epa.gov/ecotox/ecossl/), and Los Alamos National Laboratory's EcoRisk Database v3.0 October 
2011 (http://www.lanl.gov/environment/cleanup/ecorisk.shtml), and USEPA Region 4 Ecological Screening Values for Soil November 30, 2001 
(http://www.epa.gov/region4/superfund/images/allprogrammedia/pdfs/tsstablesoilvalues.pdf), and USEPA Region 5 Ecological Screening Levels August 22, 2003 
(http://www.epa.gov/Region5/waste/cars/pdfs/ecological-screening-levels-200308.pdf). 

(5) USEPA EcoSSLs not available.  Used Los Alamos National Laboratory's EcoRisk Database v3.0 October 2011 (http://www.lanl.gov/environment/cleanup/ecorisk.shtml). 

(6) USEPA EcoSSLs not available.  Used  USEPA Region 4 Ecological Screening Values for Soil November 30, 2001 
(http://www.epa.gov/region4/superfund/images/allprogrammedia/pdfs/tsstablesoilvalues.pdf).  If pH is less than 5.5, the USEPA Region 4 screening value  of 50 mg/kg will be used. 

(7) USEPA EcoSSLs May 2008 (http://www.epa.gov/ecotox/ecossl/).  
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TABLE 5.11 

SOIL SOURCE EVALUATION 
BROWN/CABIN MOUNTAIN FIRING RANGES MRS, GRANT AND TUCKER COUNTIES, WV 

Notes: 
(1) From West Virginia Voluntary Remediation and Redevelopment Act Guidance Manual Version 2.1. Table 2-

3: Natural Background Levels of Inorganics in Soil in West Virginia and Surrounding Areas.  
http://www.dep.wv.gov/dlr/oer/voluntarymain/documents/vrra%20guidanceversion2-1.pdf 

(2) Potential metals contamination as listed in Table 4.1  
J - Analyte detected, estimated concentration 
mg/kg milligrams per kilogram 

5.3.6.3 Air Exposure Pathways and Receptors 

Because there are no known volatile contaminants associated with the munitions used at the 
former WVMA/Dolly Sods, the only remaining air exposure pathway would be via the 
inhalation of resuspended soil particulates. Based on the known current and future land use, 
census data, and the SVT observations listed in Subchapter 5.3.2.3, the potential receptors 
that are likely present at the Brown/Cabin Mountain Firing Ranges MRS are 
commercial/industrial workers (e.g., U.S. Fish and Wildlife Service employees, WVDNR WMA 
employees, and Canaan Valley Institute employees), current and future construction 
workers, recreational users or site visitors, and ecological receptors.   

5.3.6.4 Air Sampling and Monitoring Locations and Methods 

There is no historical record of air sampling at the former WVMA/Dolly Sods.  Air sampling 
was not conducted as part of the SI within the Brown/Cabin Mountain Firing Ranges MRS.   

5.3.6.5 Air Sampling Analytical Results 

Not applicable; no air sampling was conducted as part of the SI at the Brown/Cabin Mountain 
Firing Ranges MRS.   

ANALYTE 
MAXIMUM 

DETECTED SITE 

CONCENTRATION 

3X WV VRRP 

BACKGROUND 

VALUE
(1) 

EXCEEDS 

BACKGROUND 

CONCENTRATION?

POTENTIAL 

METALS 

CONTAMINATION
(2)? 

SLRA 

REQUIRED

? 

PRIMARY 

REASON FOR 

EXCLUSION 

FROM SLRA 
Metals: mg/kg 

Aluminum 23,000 190,000 No Yes No 

Not detected 
above 

background 

Antimony 0.27J 2.3 No Yes No 

Not detected 
above 

background 

Copper 18 66 No Yes No 

Not detected 
above 

background 

Lead 47 50 No Yes No 

Not detected 
above 

background 

Zinc 65 180 No Yes No 

Not detected 
above 

background 
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5.3.6.6 Air Exposure Pathway Conclusions 

As discussed in Subchapter 5.3.4.5, five metals (aluminum, antimony, copper, lead, and zinc) 
were detected in surface soil at concentrations below the selected background 
concentrations.  Based on these results, the air exposure pathway is incomplete for all 
receptors present at the Brown/Cabin Mountain Firing Ranges MRS.  The air exposure 
pathway for human receptors is assessed through the soil exposure pathway, as the 
screening values for human receptors include inhalation.  While the inhalation exposure 
pathway is indirectly evaluated through the human health screening values for soil, the 
ecological screening values for soil do not evaluate this pathway, and the air exposure 
pathway is considered potentially incomplete, but not quantitatively assessed for ecological 
receptors at this MRS. 

 

 

   



!>!>

!>

!>

!>

!>

!>

!>!>!>!> !>!>

!>

!>
!>!> !>

!>
!>

!>

!> !>

!>!>!> !>
!>!> !>

!>!>

!>
!>!>

!>
!>!>!> !>!>

!>

!>!>!>!> !> !> !>
!>!>

!>
!>!>!>

!>!>

!>

!>

!>
!>!>

!>!>

!>!>

!>
!>!>

!>

!>!>!> !>!>
!>
!>!>!>!>
!>!>
!>!>!>

!>!>
!>!>

!>
!>

!>

!>

!>

!>
!>
!>

!>
!>!>!>

!>

!>

!> !>

!>

!>
!>!>

!>!>!>
!>

!>

!>

!>!>

!>

!>

!>

!>

!>

1/4 mile
1/2 mile
1 mile

2 miles

3 miles

4 miles Grt-0074
Grt-0073 Grt-0071

Grt-0068

Grt-0066
Grt-0064Grt-0106

Grt-0062

Tuc-0052Tuc-0051
Tuc-0050Tuc-0127

Grt-0056Grt-0055

Grt-0052

Tuc-0046Tuc-0045
Tuc-0044 Tuc-0043

Grt-0051
Grt-0048Grt-0047

Tuc-0054

Tuc-0128 Grt-0041
Tuc-0030 Tuc-0063Tuc-0029 Grt-0040

Tuc-0041
Tuc-0102 Tuc-0101Tuc-0100

Tuc-0099
Tuc-0121

Grt-0039
Tuc-0061

Grt-0037

Tuc-0094Tuc-0109 Grt-0035

Tuc-0093
Tuc-0119
Tuc-0092

Tuc-0108
Grt-0034

Tuc-0091 Tuc-0078
Tuc-0077 Tuc-0090 Tuc-0076

Tuc-0107 Tuc-0089 Tuc-0058
Tuc-0088

Tuc-0075
Tuc-0087

Tuc-0086
Tuc-0105 Tuc-0057Tuc-0056 Tuc-0083

Tuc-0103

Grt-0031
Tuc-0073 Tuc-0114Tuc-0113

Tuc-0039Tuc-0072 Tuc-0081
Tuc-0071

Tuc-0125

Tuc-0070Tuc-0055 Grt-0030

/
0 1 2 3 4 5 6 7

Miles

WATER WELLS WITHIN 4-MILE BUFFER
MRS06 - Brown / Cabin Mountain Firing Range

MMRP West Virginia

PROJECT NO. Eco-11-452 FIGURE
5.1DATED August 2013

Prepared by: Eco & Associates, Inc.
and

PARSONS

Buffer (mile)
Canaan Valley National Wildlife Refuge

Water Well Location!>

LEGEND

MRS06 - Brown Mountain Firing Range
MRS06 - Cabin Mountain Firing Range



!(

!(

!(

#*#*

!(

!(

!(

!(

#*#*

#*#*

!(!(

!( Howitzer round, 2007

Rocket finds, 2004 - 2006
MD finds, April 2011

Mortar find, 2011

WVMA-MRS06-SS-02-09WVMA-MRS06-SS-02-05

WVMA-MRS06-SS-06-02

WVMA-MRS06-AMB-SD-03

WVMA-MRS06-AMB-SW-03

WVMA-MRS06-SD-01WVMA-MRS06-SW-01

WVMA-MRS06-SD-02WVMA-MRS06-SW-02

WVMA-MRS05-SS-02-06

WVMA-MRS06-SS-02-03

WVMA-MRS06-SS-02-06

WVMA-MRS06-SS-02-07

WVMA-MRS06-SS-02-08

WVMA-MRS06-SS-02-01
WVMA-MRS06-SS-02-04

/
0 1 2

Miles
QUALITATIVE RECONNAISSANCE AND

SAMPLE LOCATIONS
MRS06 - Brown / Cabin Mountain Firing Range

MMRP West Virginia

PROJECT NO. Eco-11-452 FIGURE
5.2DATED August 2013

Prepared by: Eco & Associates, Inc.
and

PARSONS

LEGEND

Canaan Valley National Wildlife Refuge

Qualitative Reconnaissance Track
Surface Soil Sample Location!(

Surface Water/Sediment Sample Location#*
Ambient Surface Water/Sediment Sample Location#*

Canaan Valley Institute (approximate boundary)
Approximate Location of Suspected Firing Points
Approximate Location of Suspected Target Areas
Approximate Location of MEC/MD Finds

MRS06 - Brown Mountain Firing Range
MRS06 - Cabin Mountain Firing Range



SITE INSPECTION REPORT (FINAL) BROWN/CABIN MOUNTAIN FIRING RANGES 
WEST VIRGINIA MANEUVER AREA/DOLLY SODS FUDS FUDS PROPERTY NUMBER: G03WV0013 

6-1 

 

CHAPTER 6:     
SCREENING-LEVEL RISK ASSESSMENT 

6.1 MUNITIONS AND EXPLOSIVES OF CONCERN SCREENING-LEVEL RISK ASSESSMENT 

6.1.1 INTRODUCTION 

A qualitative risk assessment evaluates the potential explosive safety risk to the public at the 
Brown/Cabin Mountain Firing Ranges MRS.  This risk assessment qualitatively communicates 
whether a potential risk exists at the MRS and the primary causes of that potential risk. The 
risk assessment is based on historical information presented in prior studies (e.g., the INPR 
and the PA) and on observations made during the SI QR. 

An explosive safety risk exists if a person can come near or into contact with MEC and 
interact with the MEC in a manner that results in a detonation.  The potential for an explosive 
safety risk depends on the presence of the following three critical elements: 

1.   A source (i.e., presence of MEC), and 

2.   A human receptor (i.e., a person), and 

3.   The potential for interaction between the source and receptor (i.e., the 
possibility that the person might pick up or disturb the MEC). 

All three of these elements must be present for an explosive safety risk to exist.  There is no 
risk if any one element is missing. Each of these three elements provides a basis for 
implementing effective risk management response actions.  

6.1.2 CONCEPTUAL SITE MODEL 

The CSM for the Brown/Cabin Mountain Firing Ranges MRS, included in Appendix J, 
summarizes conditions at the FUDS that could result in human exposure to MEC.  They 
describe the types of MEC potentially present in the Brown/Cabin Mountain Firing Ranges, 
past MEC and munitions debris findings, and current and projected future land use and 
receptors.  

6.1.3 QUALITATIVE RISK EVALUATION 

For the Brown/Cabin Mountain Firing Ranges MRS, the potential risk posed by MEC was 
characterized qualitatively by evaluating the following three primary risk factors, which are 
related to the three critical elements listed above: 

1.   MEC presence – whether there is potential for MEC at each MRS 

2.   MEC type – the types of MEC that might be at each MRS and the related 
potential explosive hazards 

3.   Site accessibility – how potential receptors at each MRS might interact with 
the MEC 

The known or suspected presence of an explosive hazard at a given MRS and any potential 
human receptors at that MRS will typically be considered sufficient justification for RI/FS 
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implementation at that MRS.  The following paragraphs describe each of the primary risk 
factors. 

MEC presence describes whether MEC have been confirmed or are suspected at the MRS, 
either at the surface or in the subsurface, based on historical information in prior studies 
(e.g., the INPR and the PA) and observations made during the QR.  If there is historical 
evidence of potential MEC presence at a site, lack of confirmation of MEC presence during 
the QR will not be considered as evidence of MEC absence for this qualitative risk evaluation.  
Table 6.1 describes the three possible categories of MEC presence for this evaluation. 

TABLE 6.1 

CATEGORIES OF MEC PRESENCE 
BROWN/CABIN MOUNTAIN FIRING RANGES MRS, GRANT AND TUCKER COUNTIES, WV 

Note: 
(1) Small arms ammunition is “ammunition, without projectiles that contain explosives (other than tracers), 

that is .50caliber or smaller or for shotguns” (Department of the Army 2005a). 

MEC type describes whether the MEC potentially present at the MRS might be detonated, 
resulting in a minor injury or worse to one or more human receptors.  If multiple MEC types 
are potentially present at the MRS, the type that poses the greatest risk to public health is 
selected for this qualitative risk evaluation.  This determination is based on historical 
information in prior studies (e.g., the INPR and the PA) and observations made during the 
QR. Table 6.2 describes the three possible categories of MEC type for this evaluation. 

   

MEC PRESENCE DESCRIPTION 

Confirmed or 
Suspected 

There is physical or confirmed historical evidence of MEC presence at the MRS, or there 
is physical or historical evidence indicating that MEC may be present at the MRS. 

Small Arms Only(1) 
The presence of small arms ammunition is confirmed or suspected, and there is evidence 
that no other types of munitions were used or are present at the MRS. 

Evidence of No 
Munitions 

Following investigation of the MRS, there is no physical or historical evidence that there 
are UXO or discarded military munitions present. 
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TABLE 6.2 

CATEGORIES OF MEC TYPE  
BROWN/CABIN MOUNTAIN FIRING RANGES MRS, GRANT AND TUCKER COUNTIES, WV 

Note: 
(1) Small arms ammunition is defined as “ammunition, without projectiles that contain explosives (other than 

tracers), that is .50-caliber or smaller or for shotguns” (Department of the Army 2005a). 
 

Site accessibility describes whether human receptors have access to the MRS and, therefore, 
may interact with any MEC at the surface or in the subsurface.  For this qualitative risk 
evaluation, if MEC are confirmed or suspected at the MRS, it is assumed that human 
receptors might come into contact with the MEC unless there is complete restriction to 
access.  This assessment will also describe the potential receptors. Table 6.3 describes the 
two possible categories of site accessibility for this evaluation. 

TABLE 6.3 

CATEGORIES OF SITE ACCESSIBILITY  
BROWN/CABIN MOUNTAIN FIRING RANGES MRS, GRANT AND TUCKER COUNTIES, WV 

    

   

For this qualitative risk assessment, further evaluation (i.e., RI/FS) for the MRS will typically 
be justified if the following conditions are all met: 

 MEC are confirmed or suspected to be present. 

 MEC are confirmed present, or if suspected to be present, are potentially 
hazardous. 

 The MRS is accessible. 

The primary risk factors identified above were evaluated for the Brown/Cabin Mountain 
Firing Ranges MRS at the former West Virginia Maneuver Area/Dolly Sods using the data 
collected during the 2011 site visit and the historical data available from other studies. The 
following subchapters discuss the qualitative risk evaluation by each primary risk factor to 
determine whether further evaluation is justified at this MRS. 

MEC TYPE DESCRIPTION 

Potentially 
Hazardous 

Fuzed or unfuzed MEC that may result in physical injury to an individual if detonated by 
an individual’s activities. 

Small Arms Only(1) 
Small arms ammunition is confirmed or suspected, and there is evidence that no other 
types of munitions were used or are present at the MRS. 

Inert 
Munitions debris or other items that will cause no injury (e.g., training ordnance 
containing no explosives, fuzes, spotting charges, etc.). 

SITE ACCESSIBILITY DESCRIPTION 

Accessible 
Access control is not complete: residents, site workers, or visitors can gain access to 
all or part of the MRS. 

Complete restriction to 
access 

Human receptors are completely prevented from gaining access to the MRS. 
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6.1.4 MUNITIONS AND EXPLOSIVES OF CONCERN RISK ASSESSMENT: BROWN/CABIN MOUNTAIN 
FIRING RANGES MUNITIONS RESPONSE SITE 

Based on historical documents for the former Brown/Cabin Mountain Firing Ranges, the MRS 
served as firing points and target locations for 155mm howitzer rounds, and 60mm and 
81mm mortars (HE filled), and a possible rocket range.  The areas around Beaver and Yellow 
Creeks were used as firing points for 155mm howitzer rounds, 60mm and 81mm mortars, and 
rockets. Brown Mountain was used as the target area for the 60mm and 81mm mortar rounds 
fired from Yellow Creek. Cabin Mountain was used as a target for 105mm and 155mm 
howitzer rounds. Historic newspaper articles also noted that .30 caliber machine gun fire was 
reported in these areas.  Based on a plate in the 2009 PA showing historical MEC finds, MEC 
consisting of a 105mm howitzer round was found in Cabin Mountain in the southeast portion 
of the Brown/Cabin Mountain Firing Ranges MRS. Additionally, MD consisting of 3.25-inch 
rockets have been found historically in and around Yellow Creek and the Canaan Valley 
Institute office building location (five 3.25-inch rockets were found between 2004 and 2006).  
No MD or MEC items were observed during the 2011 SI field activities.  In December 2011, a 
hunter reportedly found another MEC item.  Based on an unconfirmed report from an officer 
with the West Virginia State Police Department, the item was identified as an 81mm mortar 
and was found in the wetlands in the southeast portion of the MRS.  The mortar was 
reportedly still live with an active point detonator fuze, visibly intact HE filler, and all of its 
safety features removed. The mortar was removed from the site, taken to a safe location, and 
destroyed by the West Virginia State Police in December 2011, a hunter found an unexpended 
81mm mortar filled with HE (suspected UXO) in the wetlands in the southeast portion of the 
MRS.  In addition, during a limited reconnaissance conducted by members of the TPP Team 
in April 2011, two additional 3.25-inch rockets (MD) were found near Yellow Creek in the 
western portion of the MRS.  Based on these findings and the known historic use of the site, 
the MEC presence at the Brown/Cabin Mountain Firing Ranges MRS is considered “Confirmed 
or Suspected”. 

The PA lists the known or suspected munitions at the Brown/Cabin Mountain Firing Ranges 
MRS as M102 155mm HE projectiles, M110 155mm white phosphorous projectiles, M1 105mm 
HE cartridges, M84 105mm smoke (hexachloroethane [HC}) cartridges, M43 81mm HE 
cartridges, M57 81mm smoke (white phosphorus) cartridges, M43 81mm target practice 
cartridges, M49A2 60mm HE cartridges, Mk1 through Mk4 3.25-inch target rockets, and 
general small arms ammunition (.30 caliber machine gun ammunition).  Based on this 
information, the MEC type at the Brown/Cabin Mountain Firing Ranges MRS is assessed as 
“Potentially Hazardous”.  

The Brown/Cabin Mountain Firing Ranges MRS consists of 16,000 acres approximately 0.5 
miles northeast of the town of Davis, West Virginia. The MRS encompasses Brown Mountain, 
a portion of the Canaan Mountains, a portion of Cabin Mountain, a portion of the Little 
Canaan WMA, and a large portion of the CVNWR.  The SVT encountered some barriers 
(fences and locked gates) to control access to the Brown/Cabin Mountain Firing Ranges MRS.  
However, these barriers are not monitored, and are not used to prevent pedestrians (e.g., 
hunters, hikers, tourists) from accessing the wildlife refuge. Therefore, the site accessibility 
at the Brown/Cabin Mountain Firing Ranges MRS is considered “Accessible”. 

6.1.5 RISK SUMMARY 

Table 6.4 summarizes the qualitative MEC risk evaluation for the Brown/Cabin Mountain 
Firing Ranges MRS.  Based on this qualitative evaluation, explosive hazards remain at the 
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Brown/Cabin Mountain Firing Ranges MRS.  Therefore, there is an explosive safety risk at this 
MRS.   
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TABLE 6.4 

MEC RISK EVALUATION 
BROWN/CABIN MOUNTAIN FIRING RANGES MRS, GRANT AND TUCKER COUNTIES, WV 

    

   

6.2 MUNITIONS CONSTITUENTS HUMAN HEALTH SCREENING – LEVEL RISK ASSESSMENT 

6.2.1 CONCEPTUAL SITE MODEL 

Based on the current and future land use of the Brown/Cabin Mountain Firing Ranges, 
potential human receptors at the MRS are commercial/industrial workers (e.g., U.S. Fish and 
Wildlife Service employees, WVDNR WMA employees, and Canaan Valley Institute 
employees), current and future construction workers, recreational users (e.g., hikers and 
hunters), and site visitors.  Based on the evaluation of exposure pathways in Chapter 5, these 
receptors may be exposed to metals through direct contact with soil, surface water, or 
sediment. Human receptors may be exposed to surface soil through incidental ingestion, 
dermal contact, and inhalation of resuspended soil particulates.  They may also be exposed 
to metals in surface water or sediment via ingestion as drinking water, incidental ingestion or 
dermal exposure.  They may also be exposed to metals indirectly through ingesting biota 
that may have been exposed to metals in soil, surface water, or sediment.  The CSEM 
identifies source media, transport mechanisms, exposure routes, and potential receptors 
(Appendix J) for this MRS.   

6.2.2 AFFECTED MEDIA 

Direct release of metals from munitions activities within the MRS would have been to soil, 
surface water, and sediment. Metals in the surface soil can become airborne as resuspended 
particulate matter, can migrate to shallow groundwater through leaching, and can migrate to 
surface water and sediment through runoff and erosion.  Based on decisions made at the TPP 

MRS 
MEC 

PRESENCE 
MEC TYPE 

SITE  
ACCESSIBILITY 

FURTHER 
EVALUATION? 

Brown/ 
Cabin 
Mountain 
Firing 
Ranges 

Confirmed or 
Suspected 

Projectile, 155mm, HE, M102 

Projectile, 155mm, white phosphorus, 
M110 

Cartridge, 105mm, HE, M1 

Cartridge, 105mm, smoke, 
hexachloroethane, M84 

Cartridge, 81mm, HE, M43 

Cartridge, 81mm, smoke, white 
phosphorus (WP), M57 

Cartridge, 81mm, target practice (TP), 
M43 

Cartridge, 60mm, HE, M49A2 

Rocket, 3.25-inch, target, Mk 1 through 
Mk 4 

General small arms ammunition: 

 Cartridge, .30 caliber (includes 
carbine) 

Potentially
Hazardous

Accessible Yes 
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Meeting, biased soil, surface water, and sediment samples and field duplicate samples were 
collected from this MRS. No other media (groundwater or air) were sampled at this site.  

6.2.3 HUMAN HEALTH SCREENING VALUES 

Soil and Sediment: The WVDEP RBCs and Table 60-3B in the Voluntary 
Remediation and Redevelopment Rule (60CSR3) supplemented with USEPA RSLs.  

Surface water: WV Requirements Governing Water Quality Standards (47CSR2) 
supplemented with USEPA National Recommended Water Quality Criteria and 
USEPA RSLs for tap water. 

6.2.4 RISK CHARACTERIZATION 

As discussed in Subchapter 5.2.8, the metals source evaluation is used to determine which 
analytes are retained for consideration in an SLRA. Only those analytes retained for 
consideration in the SLRA following the source evaluation are evaluated in this chapter.   

To complete the human health risk characterization for the Brown/Cabin Mountain Firing 
Ranges MRS, the maximum detected concentrations of each selected metals that exceeded 
the selected background concentration for surface soil, surface water, and sediment were 
retained for consideration in the SLRA.  These maximum detected concentrations were 
compared to the screening levels agreed to by the TPP Team and described in Subchapter 
6.2.3.  For an analyte to be considered a potential human health risk related to a release from 
munitions activities at the Brown/Cabin Mountain Firing Ranges MRS, it is necessary for the 
metals concentrations to exceed their screening values.  The following subchapters evaluate 
the MRS at the West Virginia Maneuver Area/Dolly Sods FUDS and any potential effects on 
human health.  

6.2.4.1 Brown/Cabin Mountain Firing Ranges Munitions Response Site  

Surface Water:  Two biased surface water samples and one field duplicate sample 
were collected from the Brown/Cabin Mountain Firing Ranges MRS. As shown in 
Table 5.8, the metals aluminum, antimony, lead, and zinc were detected; however, 
they were detected at concentrations below their respective background levels.  
Therefore, based on the analytical results presented in this report, no 
unacceptable human health risk is expected from exposure to metals in surface 
water due to former munitions-related activities at this MRS. 

  

Sediment:  Two biased sediment samples and one field duplicate sample were 
collected from the Brown/Cabin Mountain Firing Ranges MRS.  As shown in Table 
5.9, the metals aluminum, antimony, copper, lead, and zinc were detected; 
however, they were detected at concentrations below their respective 
background concentrations.  Therefore, based on the analytical results presented 
in this report, no unacceptable human health risk is expected from exposure to 
metals in sediment due to former munitions-related activities at this MRS. 

Soil:  Nine biased surface soil samples and one field duplicate sample were 
collected from the Brown/Cabin Mountain Firing Ranges MRS.  As shown in Table 
5.11, the metals aluminum, antimony, copper, lead, and zinc were detected; 
however, they were detected at concentrations below their respective 
background concentrations.  Therefore, based on the analytical results presented 
in this report, no unacceptable human health risk is expected from exposure to 
metals in surface soil due to former munitions-related activities at this MRS. 
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6.2.5 DISCUSSION 

In surface water, sediment, and surface soil, the maximum detected concentrations of metals 
did not exceed background levels.  Therefore, based on the analytical results presented in 
this report, no unacceptable human health risk is expected from exposure to metals in 
surface water, sediment, or surface soil due to former munitions-related activities at the 
Brown/Cabin Mountain Firing Ranges MRS.   

6.3 MUNITIONS CONSTITUENTS SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 

6.3.1 CONCEPTUAL SITE MODEL 

As discussed in Subchapter 5.2.4, the Brown/Cabin Mountain Firing Ranges is considered an 
important ecological place because it contains wetlands, and it is within the Canaan Valley 
National Wildlife Refuge. Therefore, ecological receptors are considered to be present at the 
Brown/Cabin Mountain Firing Ranges MRS.  Based on the evaluation of exposure pathways 
conducted in Chapter 5, ecological receptors may be exposed to metals through incidental 
ingestion, dermal contact, inhalation of resuspended soil particulates, and ingestion as a 
drinking water source. They may also be exposed to metals indirectly through ingesting 
biota that may have been exposed to metals in soil, surface water, or sediment. Appendix J 
presents the CSEM developed for this MRS.   

6.3.2 AFFECTED MEDIA 

Direct release of metals from munitions activities within the MRS would have been to soil, 
surface water, and sediment. Metals in the surface soil can become airborne as resuspended 
particulate matter, can migrate to shallow groundwater through leaching, and can migrate to 
surface water and sediment through runoff and erosion.  Based on decisions made at the TPP 
Meeting, biased soil, surface water, and sediment samples and field duplicate samples were 
collected from this MRS. No other media (groundwater or air) were sampled at this site. 

The risk-based ecological screening values (ESVs) listed below were used for the screening-
level comparison for soil, surface water, and sediment.  These ESVs are based on 
conservative assumptions, including the types of receptors present at a site (e.g., 
insectivores, terrestrial mammals, etc.) and exposure parameters (such as soil ingestion rate 
and receptor range).  Site-specific information was not used to develop these ESVs.  The use 
of site-specific information typically results in less conservative, and higher, ESVs. 

Soil:  The USEPA Ecological Soil Screening Levels (EcoSSL). In absence of EcoSSLs, 
values obtained from the Los Alamos National Laboratory (LANL) EcoRisk 
Database, and USEPA Region 3 Ecological Screening Levels;   

Sediment: USEPA Region 3 Ecological Benchmarks, Freshwater Sediment 
Screening Benchmark, National Oceanic and Atmospheric Administration 
Screening Quick Reference Tables, LANL EcoRisk Database, and USEPA Region 3 
ESLs. 

Surface Water:  WV Requirements Governing Water Quality Standards (47CSR2) 
supplemented with USEPA National Recommended Water Quality Criteria, USEPA 
Region 3 Freshwater Screening Benchmark, LANL EcoRisk Database. 
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6.3.3 ECOLOGICAL RISK CHARACTERIZATION 

As discussed in Subchapter 5.2.8, the source evaluation is used to determine which analytes 
are retained for consideration in the SLERA. Only those analytes retained for consideration in 
the SLERA following the source evaluation are evaluated in this chapter.  

To complete the ecological risk assessment for soil at the Brown/Cabin Mountain Firing 
Ranges MRS, the maximum detected concentration of each selected analyte was evaluated 
using the selected screening values (Subchapter 6.3.3).  This comparison resulted in the 
calculation of hazard quotients (HQs) for each analyte, which were calculated by 
determining the ratio of the maximum detected site concentration to the screening value (in 
this case, ecological medium-specific screening value).  If the HQ was equal to or less than 1, 
the potential for ecological risk for that medium was considered to be negligible.  If the HQ 
was greater than 1, then unacceptable ecological risks cannot be ruled out based on the 
screening comparison alone.  HQs greater than 1 should be reviewed to evaluate the 
significance of the exceedance. 

6.3.4 BROWN/CABIN MOUNTAIN FIRING RANGES MUNITIONS RESPONSE SITE  

Surface Water:  Two biased surface water samples and one field duplicate sample 
were collected from the Brown/Cabin Mountain Firing Ranges MRS.  As shown in 
Table 5.8, aluminum, antimony, lead, and zinc were detected at concentrations 
below their respective background concentrations. Therefore, unacceptable 
ecological risk due to exposure to these metals in surface water is not expected.   

Sediment: Two biased surface soil samples and one field duplicate sample were 
collected from the Brown/Cabin Mountain Firing Ranges MRS.  As shown in Table 
5.9, the metals aluminum, copper, lead, and zinc were detected at concentrations 
below their respective background concentrations.  Therefore, unacceptable 
ecological risk due to exposure to these metals in sediment is not expected.  

Soil: Nine biased surface soil samples and one field duplicate sample were 
collected from the Brown/Cabin Mountain Firing Ranges MRS.  As shown in Table 
5.11, the metals aluminum, antimony, copper, lead, and zinc were detected at 
concentrations below their respective background concentrations.  Therefore, 
unacceptable ecological risk due to exposure to copper in surface soil is not 
expected.  

6.3.5 DISCUSSION 

In surface water, sediment, and surface soil, the maximum detected concentration of all 
metals did not exceed their respective background concentrations.  Therefore, based on the 
analytical results presented in this report, unacceptable human health and ecological health 
risk is not expected from exposure to metals in surface water, sediment, and surface soil due 
to former munitions-related activities at the Brown/Cabin Mountain Firing Ranges MRS. 
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CHAPTER 7:    
SUMMARY AND CONCLUSIONS 

7.1 SUMMARY 

The SI performed at the Brown/Cabin Mountain Firing Ranges MRS in Grant and Tucker 
Counties, West Virginia, evaluated site-specific conditions that could affect the potential for 
complete exposure pathways to human and ecological receptors at the MRS.  The project 
was planned and performed to satisfy the DQOs set for the project: 1) evaluate potential 
presence of MEC; 2) evaluate potential presence of elevated metals that are consistent with 
the identified MC contaminants of concern; 3) collect data needed to complete MRSPP 
scoring sheets; and 4) collect information for HRS scoring. Successful completion of the 
DQOs allowed determination of whether this FUDS project warrants further response action 
under CERCLA. 

The SI included 22.6 miles of QR and the collection of surface soil samples at nine locations 
and surface water and sediment samples at two locations (with associated QC samples) at 
the Brown/Cabin Mountain Firing Ranges MRS.  The soil samples were collected at the firing 
points or target locations of the firing ranges, the areas with the highest likelihood for the 
presence of MEC or metals contamination within the Brown/Cabin Mountain Firing Ranges 
MRS.  

APPL, Inc. in Clovis, California, analyzed the soil samples for explosives and selected metals.  
No explosives were detected in the surface soil or surface water/sediment samples at the 
MRS and no metals were detected at concentrations exceeding background levels.   

The SVT did not find MEC or MD during the site investigation QR at the Brown/Cabin 
Mountain Firing Ranges MRS. However, in December 2011, just after completion of the SI field 
activities, a hunter reportedly found a suspected UXO item.  Based on an unconfirmed report 
from an officer with the West Virginia State Police Department, the item was identified as an 
81mm mortar and was found in the wetlands in the southeast portion of the MRS.  The 
mortar was reportedly still live with an active point detonator fuze,  visibly intact HE filler, 
and all of its safety features removed. Previous munitions-related finds include a 105mm HE 
Howitzer round in 2007, five 3.25-inch rockets (MD) and two 3.25-inch rockets in April 2011.  
The encounters indicate that MEC (UXO or discarded military munitions [DMM]) are 
confirmed at the Brown/Cabin Mountain Firing Ranges MRS and could present an explosive 
safety risk. 

7.2 CONCLUSIONS REGARDING POTENTIAL MUNITIONS AND EXPLOSIVES OF CONCERN 

EXPOSURE PATHWAYS 

The evaluation of potential MEC exposure (Subchapter 6.1) concluded that the MEC 
exposure pathway is complete for the Brown/Cabin Mountain Firing Ranges MRS, based on 
public encounters with hazardous MEC. Because human receptors might contact MEC, there 
is a potential explosive safety risk at the Brown/Cabin Mountain Firing Ranges MRS. 
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7.3 CONCLUSIONS REGARDING POTENTIAL MUNITIONS CONSTITUENTS EXPOSURE 

PATHWAYS 

7.3.1 ELEMENTS CONSTITUTING COMPLETE EXPOSURE PATHWAY 

An exposure pathway for a chemical release is not considered complete unless all four of the 
following elements are present (USEPA 1989): 

1.   A source and mechanism for chemical release 

2.   An environmental transport and/or exposure medium 

3.   A receptor exposure point 

4.   A receptor and a likely route of exposure at the exposure point 

7.3.2 CONCLUSIONS REGARDING EXPOSURE PATHWAYS 

Because no explosives were detected during the September 27-30, 2011 site visit, exposure 
pathways for human and ecological receptors are considered incomplete.  Therefore, there is 
no unacceptable human or ecological health risks expected from explosives at the 
Brown/Cabin Mountain Firing Ranges MRS.  The detected concentrations of metals did not 
exceed background concentrations; therefore, no unacceptable human health and ecological 
risk is expected from metals at the Brown/Cabin Mountain Firing Ranges MRS.   
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CHAPTER 8:    
RECOMMENDATIONS 

8.1 RECOMMENDATION 

The Brown/Cabin Mountain Firing Ranges MRS is recommended to proceed to RI/FS; 
however no immediate removal action is necessary at this time (Table 8.1), based on the 
following: 

Although no MEC items or MD indicative of MEC were found during the SI field visits, 
suspected UXO (81mm mortar) was encountered by the public at the MRS in December 
2011shortly after the SI field activities.  During a TPP site walk conducted in conjunction with 
the TPP Meeting conducted on April 7, 2011, two 3.25-inch rockets (MD) were observed.  
Additionally, there have been historic findings of 3.25-inch rockets (also MD) between 2004 
and 2006 and a 105mm HE Howitzer round (UXO) in 2007 within the MRS.  These findings 
indicate that MEC (UXO/DMM) are potentially within the Brown/Cabin Mountain Firing 
Ranges MRS and could present an explosive safety risk. 

Based on the analytical results and potential exposure pathways evaluated in this SI, no 
explosives were detected in any of the samples collected at the MRS and the selected metals 
(aluminum, antimony, copper, lead and zinc) were detected at concentrations below 
background values, and therefore, there is no unacceptable human health or ecological risk 
expected from explosives or metals at the MRS.  
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TABLE 8.1 
RECOMMENDATIONS 

WVMA BROWN/CABIN MOUNTAIN FIRING RANGES MRS, GRANT AND TUCKER COUNTIES, WEST VIRGINIA 

MRS ACREAGE MEC ASSESSMENT
(1) 

METALS 

ASSESSMENT
(2) 

RECOMMENDATION 

Brown/Cabin 
Mountain 

Firing Ranges 

16,000 Yes
Although no MEC was 

observed during the SI field 
activities, there have been 

recent munitions-related finds 
within the MRS including: 

two 3.25-inch rockets (MD) 
found after the TPP Meeting in 
April 2011; one 81mm mortar 
(suspected UXO) found by a 

hunter in December 2011; one 
105mm HE Howitzer round 

(UXO) in 2007; and five 3.25-
inch rockets (MD) between 

2004 and 2006. 

No
Exposure pathways for 
human and ecological 

receptors are 
considered 
incomplete.  

Remedial 
Investigation/Feasibility 

Study (RI/FS)  

Notes: 
(1)  “Yes” in this column indicates confirmed MD and UXO indicating the potential for MEC presence, resulting 

in an RI/FS recommendation for the MRS. 
(2) “No” in this column indicates the absence of metals at levels indicating a potential risk to human health or 

ecological receptors, resulting in a recommendation for further metals sampling for the MRS. 
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STATEMENT OF WORK 

 
 

1.  PROJECT AND LOCATION.  The project sites will be throughout the Range Support Center 
boundaries and can be found as part of the Former West Virginia Maneuver Area, Grant, Preston, 
Pendleton, Tucker, and Randolph Counties, West Virginia.  Each site identified will require the 
completion of the Military Munitions Response Program (MMRP) Project Site Inspection phase of work. 
 
2.  PURPOSE.  The purpose of the project is to complete all planning, field work and reporting for the Site 
Inspection (SI) phase at each of the projects listed below. The Contractor shall use the existing programmatic 
documents as developed by Parsons Infrastructure and Technology Group for the 2004 SI initiative. The final 
SI shall reflect that attempts were made to seek concurrence from state regulators and other potential stake 
holders related to the decisions made based on the findings of the SI.  
 
3.  AUTHORIZATION.  This projected is in support of the U.S. Army Corps of Engineers (USACE), Los 
Angeles District (SPL) Formerly Used Defense Site Program (FUDS).  This project will comply with 
Environmental Protection Agency (EPA) Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA), Occupational Safety & Health Administration (OSHA), and all other applicable 
local, city, county, state, or federal requirements.  
 
4.  DESCRIPTION OF WORK AND SERVICES REQUIRED.  The Contractor shall perform the work 
and services as follows. 
 

Task 1.   Coordinate Technical Project Planning (TPP) Meetings:  The Contractor shall 
coordinate, attend, and take meeting minutes for the TPP meeting with the USACE 
Project Manager, members of the Project Delivery Team (PDT), State Regulators and 
other stakeholders involved with the execution of the SI phase of work. In preparation for 
this meeting the Contractor shall research the current property owners associated with the 
FUDS Project locations and provide this information to USACE to assist in inviting 
relevant stakeholders to the TPP meetings. The Contractor shall capture decisions made 
in the TPP meeting in a TPP Memorandum submittal. 

 
Task 2.   Prepare Site Specific Work Plan: The Contractor shall prepare a Draft Site Specific 

Work Plan that incorporates all decisions and inputs from the TPP.  All work shall be 
performed in accordance with the programmatic planning documents referenced above.   

 
 

Task 3.   Field Work and Sampling:  Field work will be scheduled based on the approval of a 
final Site Specific Work Plan (SSWP) and the execution of an Rights of Entry (ROE) by 
the Government for all properties to be visited during field activities. Field Work will be 
conducted in compliance with the SSWP and existing programmatic planning documents. 

 
Task 4.   Reporting: Reports shall be developed using the established format for the MMRP SI 

Program. A draft, draft-final and final version shall be prepared. All appendices shall be 
included with the final deliverable in the electronic version. 

Task 5.   Digital Data: Analytical and Digital Data will be maintained and delivered to the 
Government at the finalization of each report. Analytical data shall be validated 
according to the accepted protocols established by the MMRP SI Program.  Geographic 
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Information Systems (GIS) deliverable shall contain a Spatial Data Standard for 
Facilities, Infrastructure and Environment (SDSFIE) data structure and Federal 
Geographic Data Committee (FGDC) metadata. 

 
Sites 

   
Project # Project Name FUDS # 

05 DAILEY INFILTRATION CAMP G03WV0013 
06 WVMA AMMUNITION DEPOT G03WV0013 
07 MANEUVER AREA G03WV0013 
08 FORE KNOBS-BEAR ROCKS FIRING RANGES G03WV0013 
09 BEARDEN KNOB FIRING RANGE G03WV0013 
10 BROWN/CABIN MOUNTAIN FIRING RANGES G03WV0013 
11 BUENA SMALL ARMS FIRING RANGE G03WV0013 

                   
  

 
5.  DELIVERABLE REQUIREMENTS.  The front cover of all deliverables will state the report version, 
project name and number, title and date.  The deliverables will include a section for responses to USACE 
and Regulatory comments. 
 
A Compact Disc-Recordable (CD-R) will be included in a three-ring binder (in a plastic insert) along with 
each three-ring paper version of final reports issued.  The CD-R will include the original documents in 
AutoCAD, MS Office 2007, JPG, PDF formats.  The Contractor shall arrange all documents into separate 
file folders for each chapter.  One file titled “Entries” adobe (PDF) file format will be included on the 
CD-R or FTP site download that contains the entire document, identical to the three-ring paper version.   
 
Distribution List for Submittals:  
 

Submittal Quantity 
Draft TPP Memo 6 
Final TPP Memo 6 
Draft Site Specific Work Plan 6 
Final Site Specific Work Plan 6 
Draft Completion Report 6 
Draft-Final Completion Report 6 
Final Completion Report 6 
  

 
 
6.  GENERAL REQUIREMENTS. 
 
 a.  Regulatory Requirements.  All activities shall be conducted in compliance with all Federal, 
State, and Local regulations for the protection of human health and the environment.  The Contractor 
shall comply with all Federal State, and Local environmental laws, statutes, and regulations. 
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 b.  Privacy Act and Confidential Information.  The Contractor shall comply with the Privacy Act 
and keep all information private.  The Contractor shall keep all data and information obtained confidential 
prior to the release of data by the USACE. 
 
7.  CRITERIA AND STANDARDS.  The Contractor shall prepare the final materials in accordance with 
criteria and applicable publications and manuals listed herein.  Materials shall also be prepared in 
accordance with guidance previously furnished to the Contractor or with supplemental detailed 
instructions which may be issued by the Contracting Officer or Contracting Officer Representative (COR) 
before and during the progress of the work.  The Contractor is not to undertake action for relocation, 
enlargement or deletion of any features of this proposed project.  The Contractor shall be responsible for 
notifying the Contracting Officer of any missing criteria needed for their work. 
 
8.  PERIOD OF PERFORMANCE.  The period of performance shall commence on the date of receipt of 
the Notice to Proceed (NTP), and shall end 24 months after the NTP.  The Contractor shall schedule 
performance of this statement of work with the COR for this contract to ensure efficiency and cost 
effectiveness, and shall also schedule the completion and review of interim deliverables as appropriate. 
 
9.  QUALITY CONTROL PLAN.  The Contractor is responsible for ensuring that product development 
and independent technical review for this Statement of Work are carried out in accordance with the 
approved MMRP SI Programmatic Plans. 
 
10.  ITEMS AND DATA TO BE FURNISHED BY THE GOVERNMENT.  The Government shall make 
available to the Contractor relevant information from related studies, reports, manuals, and other pertinent 
available data in its files, which may contribute to this work. 
 
The Contractor shall ensure that all material has been received.  This material is, by this reference, hereby 
incorporated into and made part of this contract, as fully and completely as thought the same were set 
forth in full. 
 
11.  PROJECT MANAGEMENT.  The Contractor shall name and assign a responsible Project Manager 
who shall maintain a project file to contain correspondence and criteria pertinent to this project.  The 
Project Manager shall be knowledgeable about all pertinent work ongoing and shall be available as the 
Contractor’s point of contact to the Government. 
 
During the progress of the work, the Contractor shall confer with the Project’s COR, as required, to 
assure approval of the completed work.  
 
The COR may visit the Contractor’s office at any time during the progress of the work for the specific 
purpose of examining the progress of work and to resolve any questions the Contractor may have 
concerning the development of the work.  The COR shall be supported by a technical specialist as 
necessary to provide guidance to assure an adequate submittal. 
 
12.  VISITS TO SITES, PRIVATE SOURCES, AND GOVERNMENTAL AGENCIES.  The Contractor 
shall advise the COR of each proposed visit to the site, private sources and Governmental agencies prior 
to each visit.  Contacts with Governmental representatives shall be limited to research and coordination of 
data pertinent to the project.   
 
13.  DEVIATION OF THIS STATEMENT OF WORK.  The Contractor is advised not perform any extra 
services under this contract requested by any other person within or external to SPL, orally or in writing, 
which the Contractor considers to be a change in work or services required which necessitates an 
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adjustment in the contract fee, until the Contractor has been requested by the Contracting Officer to: (1) 
review a supplemental Statement of Work; (2) make a written proposal covering such extra services; 
and/or (3) has negotiated a mutually satisfactory fee and received a notice to proceed in writing from the 
Contracting Officer.  
 
14. OTHER REQUIREMENTS: 
 
 a.  Subcontractors:  The Contractor shall not enter into any subcontracts without prior written 
approval of the Contracting Officer. 
 
 b.  Responsibility for Field Work:  The Contractor shall be responsible for all damages to persons 
and property that all occur as a result of the Contractor fault or negligence in connection with field work, 
and shall save and hold the Government free from all claims and suits arising from such damages.   
 
15.  PAYMENT FOR WORK AND SERVICES.  The Government anticipates award of a Firm Fixed 
Price contract.  The agreed upon awarded price shall constitute full compensation by the Government to 
the Contractor for the work and services performed under this contract.   Payments shall be made in 
accordance with the payment clause included in this contract and period of performance of this contract.  
The Contractor shall invoice only after the completion of finalized milestones.  The milestone structure 
for this requirement shall be as follows: 
 
Final TPP Memo: 25% 
Final SSWP: 25% 
Field Work Complete: 25% 
Final SI Report: 25% 
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TECHNICAL PROJECT  
PLANNING MEMORANDUM 

Subject: Formerly Used Defense Site Military Munitions Response Program 
Documentation of Technical Project Planning Team Concurrence for Site 
Inspection Phase 

 
 
Site: West Virginia Maneuver Area/Dolly Sods  
 Grant, Preston, Pendleton, Tucker, and Randolph Counties, West Virginia 

FUDS Project No. G03WV0013 
   
 
Contract: Contract No. W912PP-11-C-0007  
 Task Order 0001 
 

INTRODUCTION 

This document provides a record of the Technical Project Planning (TPP) Meeting for the 
West Virginia Maneuver Area/Dolly Sods Formerly Used Defense Site (FUDS) located in 
portions of Grant, Preston, Pendleton, Tucker, and Randolph Counties in northeastern West 
Virginia. The TPP Team members present indicated concurrence with the Site Inspection (SI) 
Technical Approach as developed during the TPP Meeting held at the Canaan Valley Resort 
State Park, Davis, West Virginia on April 7, 2011. An initial Technical Approach was 
developed using the collaborative experience of Eco & Associates, Inc. (Eco), Parsons 
Infrastructure and Technology Group (Parsons), the U.S. Army Corps of Engineers (USACE) 
technical experts, and available site information including the Inventory Project Report 
(INPR), revised INPR, Archives Search Report (ASR), Preliminary Assessment (PA), Historical 
Records Review (HRR), and other pertinent documents. The TPP Team discussed and refined 
the initial Technical Approach during the course of the TPP Meeting yielding a final 
Technical Approach for implementation at the seven munitions response sites (MRS) 
associated with this FUDS. 
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The Final Technical Approach agreed upon by the TPP Team is documented herein and will 
be further detailed in the forthcoming Draft Site-Specific Work Plan (SS-WP) Addendum (an 
addendum to the Programmatic Work Plan [PWP]). The Draft SSWP Addendum will be 
submitted to the TPP Team members for review to ensure that the key aspects of the TPP 
Meeting resolutions are fully captured. 

The former West Virginia Maneuver Area/Dolly Sods site (FUDS Project No. G03WV0013) is 
located in portions of Grant, Preston, Pendleton, Tucker, and Randolph Counties in 
northeastern West Virginia. This property covers an area of approximately 2,180,367 acres: 
generally bounded by the city of Elkins to the west, U.S. Route 50 in Preston County to the 
north, Petersburg to the east, and U.S. Route 33 to the south, with a sliver of land extending 
farther south to Franklin. The FUDS incorporates the Dolly Sods Wilderness Area, which is 
located within the Monongahela National Forest. The property is centered at approximately 
N 39° 07’ 08”, W 79° 27’ 09” (latitude, longitude). 

According to the 2009 Preliminary Assessment (PA), maneuver rights obtained by the Rents 
and Claims Board, Fifth Service Command, secured 350,416 acres of public lands (part of the 
Monongahela National Forest), 48,557 acres of leased property (for inclusion in the impact 
area), and 1,781,394 acres of so-called “lesser interests” covered by “trespass agreements.” 
Apparently, the landowners had given use of these lands to the Army on verbal commitment. 
“Trespass agreement” descriptions are not available in written documents for the properties. 

The former West Virginia Maneuver Area/Dolly Sods property was used for special low 
altitude, mountain training activities during World War II. Regiments and battalions of larger 
infantry divisions went to the area from installations in other parts of the country to 
introduce the troops to various aspects of mountain warfare. Preliminary reconnaissance of 
the area by the Army found it to be similar to that of the Apennines and lower ranges of the 
Italian Alps, allowing troops to simulate conditions that could be encountered during the 
invasion of Italy and other mountainous regions during the war in Europe. Regiment 
exercises emphasized physical conditioning, navigation through mountainous terrain, map 
interpretation, bivouac establishment, stream crossing, and military problems unique to 
mountainous areas. 

Based on information found on historical maps and historical site documents, munitions 
used during the 1943 to 1944 military training included the following:  

 40-millimeter (mm) and 57mm armor-piercing projectiles  

 105mm and 155mm high explosive (HE) howitzer rounds  

 105mm smoke rounds (SRs)  

 60mm HE mortars, 81mm HE and SR mortars, and 4.2-inch inert (sand-loaded) 
HE and SR mortars  

 .30 caliber and .50 caliber machine gun rounds  

 75mm artillery (documented as being fired, but no physical evidence has been 
found)  

 3.25-inch rockets  

 Practice antitank mines and fuses (no evidence of use or physical evidence has 
been found) 
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Before returning the land to the public and United States Forest Service (USFS) in 1950, 
Engineer Bomb and Shell Disposal Team Number 6 conducted an ordnance clearance of the 
West Virginia Maneuver Area during May 1946. Records indicate that the team found and 
destroyed 189 4.2-inch SR mortars, one 155mm HE projectile, three 105mm HE projectiles, 
two 40mm projectiles, and 12 or 14 inert (sand-loaded) rounds in the Dolly Sods region. The 
search did not include certain areas to the north and northeast of the Dolly Sods North 
(DSN) and Dolly Sods Scenic Area (DSSA) that were too rough and overgrown to be searched. 
During May 1953, the 549th Explosive Ordnance Disposal (EOD) from Baltimore, Maryland, 
conducted a follow-up reconnaissance and disposal mission of suspected impact areas, 
locating and destroying six live rounds. During a site visit in May 1991, in preparation of the 
work plan for the 1991 Feasibility Study, personnel from Metcalf & Eddy, Inc. (M&E) and UXB 
International, Inc. (UXB) found gun emplacements near Bell Knob Tower. Between June and 
October 1997 Human Factors Applications, Inc. (HFA) conducted a clearance in the Dolly 
Sods Wilderness (DSW). Fourteen (14) live mortars were found and destroyed by detonation, 
including 60mm HE and 81mm HE rounds. Ordnance and explosives (OE)-related scrap was 
recovered, inspected, and certified, then turned over to ENVIRCO, Inc. of Baker, WV. Between 
October 1997 and August 1998 HFA conducted a clearance in the DSN and DSSA. Eight (8) live 
mortars were found and destroyed by detonation, including 60mm HE and 4.2-inch SR and HE 
rounds. Unexploded ordnance (UXO) found from July 2004 through June 2007 includes one 
105mm howitzer round, one 60mm mortar round, one 81mm mortar round, and five 3.25-inch 
rockets. 

Currently, the Monongahela National Forest, the Nature Conservancy, Canaan Valley 
Institute, the U.S. Fish and Wildlife Service, hunting clubs, private individuals, large private 
entities, and other businesses own most of the former West Virginia Maneuver Area/Dolly 
Sods. There are two popular state parks in Tucker County: Canaan Valley State Park and 
Blackwater Falls State Park. Hiking, skiing, rock climbing, rafting, hunting, and fishing are 
extremely popular activities, and attract thousands of visitors annually to the area. 

The 1990 INPR concluded that the West Virginia Maneuver Area had been formerly owned or 
used by the Army and was an eligible FUDS property. The USACE Huntington District 
conducted a field visit in the DSW and the DSSA on December 3, 1984. The report does not 
indicate whether munitions debris was observed onsite during the field visit. The report 
recommended a Remedial Investigation and Feasibility Study (RI/FS) to determine the types 
and extent of ordnance contamination at the site.  

As part of the USACE DERP FUDS program, a Preliminary Assessment (PA) of the entire 
WVMA was prepared by the CELRH in 2009. The purpose of the PA was to collect sufficient 
information concerning conditions at the site to assess the immediate or potential threats 
posed to human health and the environment. The information was also used to support a 
decision regarding the need for further action. The PA included a review of available file 
information, collection and interpretation of historic aerial photographs, interviews, and site 
reconnaissance. This PA included only an assessment of possible environmental concerns 
associated with former DoD activities at the former WVMA. Information used to prepare the 
PA included military records, historical documents, historical newspaper reports, interviews 
with local residents, and historic aerial photographs. Based upon a review of the information 
above, the CELRH identified a total of 7 Munitions Response Sites (MRSs) warranting further 
investigation. For each of the MRSs, the PA recommended a SI to be conducted to determine 
the presence of munitions and explosives of concern (MEC). In the revised INPR, dated 1 
December 2010, each of the MRS was assigned a priority, with 1 being the highest relative 
priority and 8 being the lowest. The seven MRSs associated with the West Virginia Maneuver 
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Area/Dolly Sods FUDS, and their corresponding Munitions Response Site Prioritization 
Protocol (MRSPP) are described in the table below. 

MUNITIONS RESPONSE SITE DETAILS 
WEST VIRGINIA MANEUVER AREA / DOLLY SODS 

(GRANT, PRESTON, PENDLETON, TUCKER, AND RANDOLPH COUNTIES) 
 
 
 
 
 

MRS NAME 
SIZE 

(ACRES)  
MRSPP  MUNITIONS USED * 

MRS01  
Dailey Infiltration Camp 

200 5 

Small arms, general:
Cartridge, .22 caliber 
Cartridge, .30 caliber (includes carbine) 
Cartridge, .38 caliber 
Cartridge, .45 caliber 

Grenade, hand, fragmentation, MkII (1917 – present) 
Grenade, hand, practice, MkII 

MRS02  
Ammunition Depot** 

4 7 

Small arms, general:
Cartridge, .30 caliber (includes carbine) 
Cartridge, .50 caliber, machine gun 

Cartridge, 40mm, armor piercing – tracer (AP-T), 
M81 
Cartridge, 57mm, AP-T, M70 
Shell, 60mm, high explosive (HE), M49A2 
Shell, 60mm, smoke, white phosphorus (WP), M302 
Shell, 75mm, HE, MkI 
Shell, 75mm, smoke, WP, MkII 
Cartridge, 81mm, HE, M43 
Cartridge, 81mm, smoke, WP, M57 
Cartridge, 105mm, HE, M1 
Cartridge, 105mm, smoke, HC, M84 
Shell, 4.2-inch, HE, Mm3, M3A1 
Shell, 4.2-inch, smoke, M2 (1918 – 1944) 
Projectile, 155mm, HE, M102 
Mine, antitank, practice, M1 
Rocket, 3.25-inch, target, Mk1 through Mk4 
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MRS NAME 
SIZE 

(ACRES)  
MRSPP  MUNITIONS USED * 

MRS03  
Jenningston Training Area** 

40,000 7 

Small arms, general:
Cartridge, .30 caliber (includes carbine) 
Cartridge, .50 caliber, machine gun 

Cartridge, 40mm, armor piercing – tracer (AP-T), 
M81 
Cartridge, 57mm, AP-T, M70 
Shell, 60mm, high explosive (HE), M49A2 
Shell, 60mm, smoke, white phosphorus (WP), M302 
Shell, 75mm, HE, MkI 
Shell, 75mm, smoke, WP, MkII 
Cartridge, 81mm, HE, M43 
Cartridge, 81mm, smoke, WP, M57 
Cartridge, 105mm, HE, M1 
Cartridge, 105mm, smoke, HC, M84 
Shell, 4.2-inch, HE, Mm3, M3A1 
Shell, 4.2-inch, smoke, M2 (1918 – 1944) 
Projectile, 155mm, HE, M102 
Mine, antitank, practice, M1 
Rocket, 3.25-inch, target, Mk1 through Mk4 

MRS04  
Fore Knobs / Bear 
Rocks Firing Ranges 

42,000 3 

Shell, 60mm, HE, M49A2 
Shell, 60mm, smoke, WP, M302 
Cartridge, 81mm, HE, M43 
Cartridge, 81mm, smoke, WP, M57 
Cartridge, 105mm, HE, M1 
Cartridge, 105mm, smoke, HC, M84 
Projectile, 155mm, HE, M102 

MRS05  
Bearden Knob Firing Range 

8,000 3 

Cartridge, .30 caliber (includes carbine)
Cartridge, .50 caliber, machine gun 
Cartridge, 3-inch, armor piercing capped (APC), 
M62, M62A1 
Cartridge, 3-inch, AP, M79 
Cartridge, 105mm, HE, M1 
Cartridge, 105mm, high explosive antitank (HEAT), 
M67 
Projectile, 155mm, HE, M102 
Projectile, 155mm, AP, M112 

MRS06  
Brown / Cabin Mountain 
Firing Ranges 

16,000 3 

Cartridge, 105mm, HE, M1 
Cartridge, 105mm, smoke, HC, M84 
Projectile, 155mm, HE, M102 
Projectile, 155mm, WP, M110 
Rocket, 3.25-inch, target, Mk1 through Mk4 

MRS07  
Buena Small Arms Firing 
Range 

50 4 

Small arms, general:
Cartridge, .22 caliber 
Cartridge, .30 caliber (includes carbine) 
Cartridge, .38 caliber 
Cartridge, .45 caliber 

Grenade, hand, fragmentation, MkII (1917 – present) 
Grenade, hand, practice, MkII 

*  Munitions list from the Preliminary Assessment (USACE 2009). 
** Includes all potential munitions listed for the FUDS 
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MRS06 – BROWN/CABIN MOUNTAIN FIRING RANGES 

The 2009 PA includes the 16,000-acre Brown/Cabin Mountain Firing Ranges MRS. The areas 
around Beaver and Yellow Creeks were used as firing points for 155mm howitzer rounds, 
firing points for 60mm and 81mm mortars, and possible rocket firing ranges. Brown Mountain 
was used as the target area for the 60mm and 81mm mortar rounds fired from Yellow Creek. 
The Cabin Mountain Firing Range was used as a target for 105mm and 155mm howitzer 
rounds. Historical newspaper articles also noted that .30 caliber machine gun fire was 
reported in these areas. The PA reports that a 105mm howitzer round was found in 2007 on 
Cabin Mountain within the Canaan Valley National Wildlife Refuge. The PA also reports that 
3.25-inch rockets were found in and near Yellow Creek in 2004 and 2006. The area is currently 
part of a preserve owned by the Canaan Valley Institute and part of the U.S. Fish and 
Wildlife’s Canaan Valley National Wildlife Refuge. The revised INPR reports an MRSPP score 
of 3 for the MRS. Table 1, in the introductory section of this document, summarizes the 
details of the Brown/Cabin Mountain Firing Ranges MRS at the former West Virginia 
Maneuver Area. 

Based upon available information regarding the project site, the TPP team anticipates it to be 
an RI/FS site. MEC has been confirmed onsite (105mm howitzer rounds, 3.25-inch rockets), 
and there is potential for additional MEC. Furthermore, MEC was encountered during a brief 
reconnaissance conducted by the TPP team on April 8, 2011. Exposure pathways may be 
complete based on the possibility of MECs and MCs. In accordance with ER 200-3-1, sufficient 
data needs to be collected during the SI to evaluate the potential presence of MEC and MC 
contamination for effective RI/FS initiation. In addition, the data necessary for USEPA to 
complete the HRS scoring and for completion of the MRSPP will be collected and developed. 
The TPP team proposes the following activities in support of the SI for the former West 
Virginia Maneuver Area, Brown/Cabin Mountain Firing Ranges MRS in portions of Grant and 
Tucker Counties, West Virginia: 

 Site Visit – A site visit will be conducted in accordance with the PWP and the 
SSWP Addendum. The site visit will cover the entire MRS with emphasis on the 
areas where munitions debris has been previously reported. Data will be 
gathered to evaluate vegetation and topography as they pertain to site 
characterization and to identify potential limitations to subsequent 
recommended actions. 

 Qualitative Reconnaissance – QR in accordance with the PWP will be 
conducted. The QR will focus on the areas where debris has previously been 
found to help support an anticipated RI/FS recommendation. 

 Munitions Constituent Sampling – MC sampling will be conducted in 
accordance with the PWP and the PSAP. The MRS will be screened for the 
presence of MC contamination in the surface soil, surface water, sediment, and 
groundwater, if available and warranted. Surface soil sampling will be 
conducted using the CRREL 7-point wheel sampling approach. Background 
samples will also be collected from areas suspected to be unaffected by 
military activity to serve as ambient data for comparison. Sampling locations 



TECHNICAL PROJECT PLANNING MEMORANDUM  MRS06 – BROWN/CABIN MOUNTAIN FIRING RANGES 
(FINAL) FUDS PROJECT NO. G03WV0013  

 - Page 2 of 3 -  September 22, 2011 

and specific analytes were discussed as part of the TPP process. Surface soil, 
surface water and sediment, and groundwater samples are planned as follows: 

– Surface soil samples will be collected and analyzed for explosives, 
selected metals (aluminum, copper, lead, and zinc), and pH; 

– Surface water and sediment grab samples will be collected and 
analyzed for explosives and the selected metals as listed above; 

– Groundwater samples will be collected if sources are identified, 
samples will be analyzed for explosives and the selected metals listed 
above. 

In addition to the determinations stated above, the following issues and resolutions were 
noted from TPP Meeting minutes: 

 Portions of the MRS are within the Canaan Valley Wildlife Refuge, therefore, 
this MRS is considered to be ecologically sensitive. The proposed screening 
levels to be used for the ecological risk assessment are described as follows, 
and are listed in Table 6-1. 

– Soil: USEPA EcoSSLs. In absence of EcoSSLs, values obtained from the 
Los Alamos National Laboratory (LANL), EcoRisk Database, and USEPA 
Region 3 Ecological Screening Levels 

– Sediment: USEPA Region 3 Ecological Screening Benchmarks, 
Freshwater Sediment Screening Benchmark, National Oceanic and 
Atmospheric Administration Screening Quick Reference Tables, LANL 
Ecorisk Database, and USEPA Region 3 ESLs 

– Surface water: Requirements governing Water Quality Standards 
supplemented with USEPA National Recommended Water Quality 
Criteria, USEPA Region 3 Freshwater Screening Benchmark, LANL 
Ecorisk Database 

 The proposed screening levels to be used for the human health risk 
assessment are described as follows, and are listed in Table 6-1. 

– Soil and Sediment: Risk-Based Concentrations supplemented with 
USEPA Regional Screening Levels 

– Surface water: Requirements governing Water Quality Standards 
supplemented with USEPA National Recommended Water Quality 
Criteria and USEPA Regional Screening Levels for tap water 

– Groundwater: Requirements governing Water Quality Standards then 
Risk-Based Concentrations supplemented with USEPA Maximum 
Contaminant Levels, National Primary Drinking Water Standards and 
USEPA Regional Screening Levels for tap water 

 Possible owners of the property include, Western Pocahontas Properties, Van 
Dahlia Heritage Foundation, and the Old Stony River Hunting Club. 

 MRS may be extended to the north. 

 Move the surface water samples to an area between the two planned soil 
samples, west of Canaan Valley. 
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 Use same ambient soil and surface water samples for Brown/Cabin Mountain 
and Bearden Knob. The soils off the access road may be a good location for 
these samples. 

 The TPP Team concurred that no known cultural resources exist within the 
MRS. 









Former West Virginia Maneuver Area

Customer   

Project Manager

Regulators

Primary Stakeholders

Data Types Data User(s)

Demographics/Land Use
Risk, Responsibility, and 
Compliance Perspectives

Site Conditions Remedy Perspective
Munitions and Explosives of 
Concern (MEC)

Risk and Remedy 
Perspectives

Munitions Constituents (MC)
Risk and Remedy 
Perspectives

Archaeology
Compliance and Remedy 
Perspectives

Endangered Species
Risk and Compliance 
Perspectives

Potential Area of Interest 
(PAOI)

Contaminant Issues Future Land Use
Site-specific 

Closeout Goal (if 
applicable)

Brown/Cabin Mtn Firing Ranges TBD Wildlife refuge See below

Site Inspection and Reporting Complete by January 14, 2013

Site Inspection and Reporting:  Fully Funded through SI Phase

TPP Team                                                        EM 200-1-2, Paragraph 1.1.1

Decision Makers

USACE Huntington District (CELRH)

Richard Meadows, CELRH

West Virginia Department of Environmental Protection; EPA Region 3

U.S. Fish & Wildlife Service, Canaan Valley Institute, private landowners

Data Gatherer

Eco/Parsons (Senior Scientist, Risk Specialist)

Eco/Parsons (Geologist, Senior Scientist)
Eco/Parsons (UXO Technician III or higher, Risk 
Specialist, Senior Scientist)
Eco/Parsons (Chemist, Risk Specialist, Senior 
Scientist)

To manage the munitions and explosives of concern (MEC) and munitions constituents (MC) risk through a 
combination of removal, administrative controls, and public education; thereby rendering the site as safe as 
reasonably possible to humans and the environment and conducive to the anticipated future land use.

Customer's Schedule Requirements

Customer's Site Budget

Eco/Parsons (Staff Scientist, Senior Scientist)

Eco/Parsons (Staff Scientist, Senior Scientist)

CUSTOMER'S GOALS                                    EM 200-1-2, Paragraph 1.1.2

Site Closeout Statement



Attachment(s) to Phase I TPP 
Memorandum

Located at Repository

Preliminary Assessment 
(Archives Search Report)

N/A for SI Phase; 
Implemented in post-SI 
Phase as warranted

Site-Specific SI Work Plan N/A for SI Phase; 
Implemented in post-SI 
Phase as warranted

Determination of absence or presence of MEC/MC and applicability of RI/FS

Avoidance of sensitive conditions: endangered species, archaeological sites

Qualitative review of MEC presence
Quantitative screening of MC in soil
Comparison criteria 

Collection of sufficient data to perform MRSPP scoring and USEPA to conduct MC-related HRS
See Programmatic and Site-Specific Work Plan
See Attached Worksheets Developed by the Project Team 

Regulators Community Interests
West Virginia Department of 
Environmental Protection; EPA 
Region 3

Canaan Valley National 
Wildlife Refuge

Managed by USFS

Institutional Controls / Public Education

Site Inspection (SI)
Remedial Investigation/Feasibility Study (RI/FS)
Proposed Plan
Decision Document
Remedial Design (RD)
Remedial Action (as necessary)
Recurring Review
Time Critical Removal Action (as required)

IDENTIFY SITE APPROACH

EXISTING SITE INFORMATION & DATA      EM 200-1-2, Paragraph 1.1.3 and 1.2.1

Preliminary Conceptual Site Model

No

REGULATOR AND STAKEHOLDER PERSPECTIVES EM 200-1-2, Paragraph 1.2.3

Yes

POTENTIAL POINTS OF COMPLIANCE               EM 200-1-2, Paragraph 1.2.1.3

If MC are detected, comparison against Screening Levels (SSLs) as identified in "Site Constraints and 
Dependencies" below to determine if further MC evaluation during RI/FS is warranted.

PROBABLE REMEDIES                                         EM 200-1-2, Paragraph 1.2.4

MEDIA OF POTENTIAL CONCERN                     EM 200-1-2, Paragraph 1.2.1.4

  

SITE OBJECTIVES                                               EM 200-1-2, Paragraph 1.2.2
Eliminate from further consideration those releases that pose no significant threat to public health or the 
environment.

Others

RI/FS 

EXECUTABLE STAGES TO SITE CLOSEOUT         EM 200-1-2, Paragraph 1.2.5



Right of Entry (ROE)
Cultural Resources
Funding beyond the SI
Schedule
Concurrent Planning Programs

Property owner/leaseholder site activities  (Site access)
Cultural Resources
Topography/vegetation
MEC avoidance screening of MC sample locations for safety
Environmentally sensitive areas

Funding beyond the SI

Site Inspection

Basic Optimum
(For Current Projects) (For Future Projects)

Site Reconnaissance RI/FS 

Acronyms
CERCLA - Comprehensive Environmental Response, Compensation, and Liability Act

DoD - Department of Defense
ESL - Ecological Screening Level
ESV - Ecological Screening Value

CELRH - United States Corps of Engineers, Huntington District

Public, stakeholder and regulatory involvement and review of key documents 

CURRENT EXECUTABLE STAGE                             EM 200-1-2, Paragraph 1.3.3

Excessive

Comparison criteria as agreed upon by the TPP Team.  Human Health: RBCs supplemented with USEPA RSLs 
(soil and sediment); Requirements governing Water Quality Standards supplemented with USEPA National 
Recommended Water Quality Criteria and USEPA RSLs for tap water (surface water); Requirements governing 
Water Quality Standards then RBCs supplemented with USEPA MCLs, National Primary Drinking Water 
Standards and USEPA RSLs for tap water (groundwater).  Ecological: USEPA EcoSSLs, or in absence of 
EcoSSLs - values obtained from LANL, EcoRisk Database, and USEPA Region 4 and Region 5 ESLs (soil); 
USEPA Region 3 Ecological Screening Benchmarks, Freshwater Sediment Screening Benchmark and NOAA 
Screening Quick Reference Tables, LANL Ecorisk Database and USEPA Region 4 and Region 5 ESLs 
(sediment); Requirements governing Water Quality Standards supplemented with USEPA National 
Recommended Water Quality Criteria, USEPA Region 3 Freshwater Screening Benchmark, LANL Ecorisk 
Database, USEPA Region 4 ESVs for Fresh Surface Water, and UsEPA Region 5 ESVs (surface water).  
Background: Natural Background Levels of Inorganics in Soils in West Virginia and Surrounding Areas, three 
times USGS ambient concentrations, or mean concentration if multiple ambient samples (soil and sediment); 
three times ambient concentration, or mean concentration if multiple ambient samples (surface water); three 
times ambient concentration, or mean concentration if multiple ambient samples (groundwater).

(Objectives that do not lead to site closeout)

Legal and Regulatory Milestones and Requirements

Consistent with CERCLA and NCP, and in compliance with all legally applicable federal and state requirements.

Technical Constraints and Dependencies

Administrative Constraints and Dependencies

IDENTIFY CURRENT PROJECT

SITE CONSTRAINTS AND DEPENDENCIES                             EM 200-1-2, Paragraph 1.3.1



FUDS - Formerly Used Defense Sites

LANL - Los Alamos National Laboratory

MCL - Maximum Contaminant Level

NCP - National Contingency Plan

PSAP - Programmatic Sampling and Analysis Plan
RBC - Risk-Based Concentration

RSL - Regional Screening Level

SSL - Soil Screening Level
TBD - To be determined

EPA/USEPA - United States Environmental Protection Agency

NDAI - No Department of Defense Action Indicated

RI/FS - Remedial Investigation and Feasibility Study

SI - Site Inspection

HRS - Hazard Ranking System

MC - munitions constituents

MRSPP - Munitions Response Site Prioritization Protocol
MEC - munitions and explosives of concern



PROJECT OBJECTIVES WORKSHEET PAGE 1 of 1

SITE:  Brown/Cabin Mountain Firing Ranges
PROJECT: MMRP Site Inspection / FUDS Project No. G03WV0013

Site Objectivea Data Needs
Data Collection 

Methods

Project 
Objective 

Classificationd

No. Description Sourcec

Current Future
1 Yes Determine presence/lack 

thereof of MEC
PA, Recon Are there any MEC?  If so what type, where and 

hazard posed?  Future LU.
Qualitative 
Reconnaissance

Basic

2 Yes Determine presence/lack 
thereof of MC, both 
explosive and non-
explosive concentrations.

Soil, surface 
water, 
sediment, 
groundwater 
sampling

Are there any explosives present in samples?  If 
present, what is it, to what degree is it present, is 
it above the the designated screening level?  And 
if so, is action required?

Sample 
collection IAW 
SAP

Basic

PA - Preliminary Assessment LU - Land Use

IAW - In accordance with MC - Munitions Constituents

MEC - Munitions and Explosives of Concern SAP - Sampling and Analysis Plan

d  Classification of project objectives can only occur after the current project has been identified.  Refer to EM 200-1-2, Paragraph 1.3.3.

Executable Stageb

a  Refer to EM 200-1-2, Paragraph 1.2.2  

b  Refer to EM 200-1-2, Paragraph 1.2.5

c  For example, Meeting with Customer/stakeholder/Regulator, State Regulation____, 



EM 200-1-2 
31 Aug 98 

 
MEC DATA QUALITY OBJECTIVE WORKSHEET  

 
SITE: West Virginia Maneuver Area; FUDS Project No. G03WV0013 
PROJECT: MMRP Site Inspection / MRS06 Brown/Cabin Mountain Firing Ranges 
 
DQO STATEMENT NUMBER: 1 of 4 
 
DQO Element 
Number* 

DQO Element Description* Site-Specific DQO Statement 

Intended Data Use(s): 

1 Project Objective(s) Satisfied Evaluate potential presence of 
munitions or explosives of concern 
(MEC) 

Intended Need Requirements: 

2 Data User Perspective(s) Risk, remedy 

3 Contaminant or Characteristic of 
Interest 

MEC, munitions debris 

4 Media of Interest N/A 

5 Required Locations or Areas  Brown/Cabin Mountain Firing Ranges 

6 Number of Samples Required N/A 

7 Reference Concentration of Interest 
or Other Performance Criteria 

Visual identification of MEC or 
munitions debris during qualitative 
reconnaissance (QR) 

Appropriate Sampling and Analysis Methods: 

8 Sampling Method QR with magnetometer (Schonstedt) 
for avoidance 

9 Analytical Method N/A 
* Refer to EM 200-1-2, Paragraph 4.2.1
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MC DATA QUALITY OBJECTIVE WORKSHEET 

 
SITE: West Virginia Maneuver Area; FUDS Project No. G03WV0013 
PROJECT: MMRP Site Inspection / MRS06 Brown/Cabin Mountain Firing Ranges 
 
DQO STATEMENT NUMBER: 2 of 4  
 
DQO Element 
Number* 

DQO Element Description* Site-Specific DQO Statement 

Intended Data Use(s): 

1 Project Objective(s) Satisfied Evaluate potential release of munitions 
constituents (MC) 

Intended Need Requirements: 

2 Data User Perspective(s) Risk, remedy 

3 Contaminant or Characteristic of 
Interest 

See CSM  

4 Media of Interest Surface soil, and surface water and sediments 

5 Required Sampling Locations or 
Areas and Depths 

Samples will be collected as determined by 
the TPP Team, see Figures 3 and 4. 
Sample depth is 0-3 inches for surface soil. 

6 Number of Samples Required 8 discretionary biased surface soil samples 
and 1 ambient surface soil sample.  
2 biased sample set of surface water & 
sediment, and 1 ambient sample set. 
Plus associated QA/QC samples. 

7 Reference Concentration of Interest 
or Other Performance Criteria 

Human health selected values for soil and 
sediment are from the USEPA ‘protection for 
groundwater’ risk-based screening levels, 
supplemented with USEPA Region 3 
Screening Levels. 
Human health selected values for surface and 
ground water are from Requirements 
Governing Water Quality Standards Rule, 
supplemented by USEPA Region 3 levels for 
tap water (or MCLs if no value for tap water 
was found). 
Ecological selected values are from USEPA 
EcoSSLs, supplemented by Los Alamos 
National Laboratory’s EcoRisk Database 
values and the relevant USEPA Ecological 
Screening Benchmarks. 



Appropriate Sampling and Analysis Methods: 

8 Sampling Method Seven-point wheel sampling method in 
accordance with the SS-WP, PSAP and PSAP 
Addendum 

9 Analytical Method Explosives: SW846-8321A 
Selected metals: SW846-6010B 
pH: EPA Method 150.1 

 Refer to EM 200-1-2, Paragraph 4.2.1 



Site: West Virginia Maneuver Area; FUDS No. G03WV0013
Project: MMRP Site Inspection / MRS06 Brown/Cabin Mountain Firing Ranges
DQO Statement Number: 3 of 4

Module Table # Table Description Known Data Current Data Gap Data Source

1 Munitions Type X Historical records or field findings

2 Source of Hazard X Historical maps

3 Location of Munitions X Historical records or field findings

4 Ease of Access X Field findings

5 Status of Property X Historical records

6 Population Density X U.S. Census Bureau 

7 Population Near Hazard X Field findings

8 Types of Activities/Structures X Regional zoning

9 Ecological and/or Cultural Resources X State Historic Preservation Office

10 Determining the EHE X Scores from Tables 1 through 9

11 CWM Configuration X Historical records or field findings

12 Sources of CWM X Historical records or field findings

13 Location of CWM X Historical records or field findings

14 Ease of Access X Historical records or field findings

15 Status of Property X Historical records

16 Population Density X U.S. Census Bureau 

17 Population Near Hazard X Field findings

18 Types of Activities/Structures X Regional zoning

19 Ecological and/or Cultural Resources X State Historic Preservation Office

20 Determining the CHE X Scores from Tables 11 through 19

21 Groundwater Data X N/A

22 Surface Water - Human Endpoint X Field findings

23 Sediment - Human Endpoint X Field findings

24 Surface Water - Ecological Endpoint X Field findings

25 Sediment - Ecological Endpoint X Field findings

26 Surface Soil X Surface soil sampling results

27 Supplemental Contaminant Hazard Factor X All MC sampling results

28 Determining the HHE X Scores from Tables 21 through 27

29 MRS Priority X Scores from Tables 10, 20, and 28

A MRS Background Information X DoD databases
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Site: West Virginia Maneuver Area; FUDS No. G03WV0013
Project: MMRP Site Inspection / MRS06 Brown/Cabin Mountain Firing Ranges
DQO Statement Number: 4 of 4

Data Description Known Data Current Data Gap Data Source

Source Type X Historical records or field findings

Estimated Volume or Area X Field findings

Hazardous Substance X Constituents of suspected munitions

Groundwater Sample Concentration X N/A

Groundwater Use X Well records and municipal data

Surface Water Sample Concentration X N/A

Surface Water Pathways X Field findings

Soil Sample Concentration X Sample results

Soil Pathways X Field findings

Sensitive Environments

X
State Historic Preservation Office, U.S. 
Fish and Wildlife Service, various 
government agencies

Attractiveness/Accessibility X Field findings and land use records

HRS Data Quality Objective Worksheet
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Technical Project Planning Memorandum 
 

Subject: Formerly Used Defense Site Military Munitions Response Program 
Documentation of Technical Project Planning Meeting for Draft Final Site Inspection 
Report Recommendation concurrence 

Site: West Virginia Maneuver Area/Dolly Sods FUDS 
FUDS Property No. G03WV0013 

MRS06 – Brown/Cabin Mountain Firing Ranges 
Grant and Tucker Counties, West Virginia 
FUDS Project No. G03WV001310 

Contract: Contract Number W912PP-11-C-0007 
Task Order 0001 

 

This document serves as a record of the events and discussion during the final Technical Project 
Planning (TPP) meeting for the Brown/Cabin Mountain Firing Ranges Munitions Response Site 
(MRS06) at the West Virginia Maneuver Area (WVMA) / Dolly Sods Formerly Used Defense 
Site (FUDS).  The Brown/Cabin Mountain Firing Ranges MRS is one of 7 MRSs within the 
FUDS, and is located in Grant and Tucker Counties in northeastern West Virginia.  The TPP 
Meeting was held on 30 July 2013 at the West Virginia Forest Service Headquarters (200 
Sycamore Street, Elkins, WV).  

The TPP Team members listed below met for a presentation and discussion on the Draft Final 
Site Inspection (SI) Report for the Brown/Cabin Mountain Firing Ranges MRS.  

Parsons provided a presentation that summarized the technical approach, field effort, the SI 
Report recommendations and the Munitions Response Site Prioritization Protocol (MRSPP) 
evaluation for each MRS.  

The following issues and resolutions were noted during the TPP Meeting: 

 Stakeholders concurred with a Remedial Investigation / Feasibility Study (RI/FS) 
recommendation based on the presence of unexploded ordnance (UXO) and munitions 
debris (MD) within the MRS. 

 Richard Zane (Canaan Valley National Wildlife Refuge) provided information regarding 
new landownership within this MRS.  In 2012, the Canaan Valley Institute (CVI) 
transferred ownership of some of the land around their office building to the State of WV.  
This land is being managed by the WV Department of Natural Resources (WVDNR) as 
part of the 3,168-acre Little Canaan Wildlife Management Area (WMA).  The attached 
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figure shows the approximate location of the WMA as an overlay of the MRS.  Mr. Zane 
indicated that Scott Carr (WVDNR) is the current POC for the WMA.  

 The MRSPP score for MRS06 is a 3. Mr. Zane indicated that future roadwork was 
planned within this MRS and would involve earth moving activities. He expressed 
concern that additional munitions could be encountered during this construction. The 
timeline for priority 3 sites was discussed and it was determined that the road work will 
likely take place before the RI/FS activities were initiated.  The need for construction 
support during the road work or possible clearance activities prior to road work was 
discussed with the team.  Brian Jordan (USACE Albuquerque District) and Rick 
Meadows (USACE Huntington District) explored options for this area to include 
potentially sequencing the portion of the MRS impacted by the road work separately 
using risk plus factors to move it to a priority of “2”.  This area could then be set up as a 
new project with a higher priority.  

 Brian Jordan asked for clarification regarding the Table 3 score of 25 (confirmed 
surface). Lauren Ranker (Parsons) indicated that based on the UXO finding from a 
hunter, this table was scored accordingly.  Brian concurred and requested that additional 
information be included within the notes section for this table in addition to providing the 
email documentation related to this finding within Appendix L of the Final SI Report.  
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TPP Meeting Attendance 

Name Organization / Address Phone Number E-mail Address 

Lauren Ranker 

(via phone) 

Parsons 

1700 Broadway, Suite 900 Denver, CO 80290 

(303) 764-8830 Lauren.Ranker@parsons.com 

Laura Kelley Parsons 

3577 Parkway Lane, Suite 100 Norcross, GA 30092 

(678) 969-2437 Laura.Kelley@parsons.com 

Emily Baxter Parsons 

3577 Parkway Lane, Suite 100 Norcross, GA 30092 

(678) 969-2477 Emily.Baxter@parsons.com 

Carlos Hernandez Eco & Associates 

1855 W. Katella Ave, Suite 340 Orange, CA 92867 

(714) 289-0995 chernandez@ecoinc.info 

Mohammad Estiri 

(via phone) 

Eco & Associates 

1855 W. Katella Ave, Suite 340 Orange, CA 92867 

(714) 289-0995 Mestiri@ecoinc.info 

Richard 
Meadows 

U.S Army Corps of Engineers, Huntington District, 
CELRH-PM-PP-P 

502 8th Street, Huntington, WV 25701 

(304) 399-5388 Richard.l.meadows@usace.army.
mil 
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Name Organization / Address Phone Number E-mail Address 

Jean Read U.S Army Corps of Engineers, Huntington District, 
CELRH-EC-CE 

502 8th Street, Huntington, WV 25701 

(304) 399-5094 Jean.l.read@usace.army.mil 

David Dierken 

(via phone) 

U.S. Army Corps of Engineers, Louisville District, 
CELRL-PM-M-E 

600 Martin Luther King Jr. Place, Louisville, KY 
40202 

(502) 315-6498 David.w.dierken@usace.army.mil 

Barbara Lollar 

(via phone) 

U.S. Army Corps of Engineers, Louisville District, 
CELRL-OC 

600 Martin Luther King Jr. Place, Louisville, KY 
40202 

(502) 315-6653 Barbara.e.lollar@usace.army.mil 

Vicky Schneider 

(via phone) 

U.S. Army Corps of Engineers, Louisville District, 
CELRL-OC 

600 Martin Luther King Jr. Place, Louisville, KY 
40202 

(502) 315-6657 Vicky.l.schneider@usace.army.mil 

Brian Jordan 

(via phone) 

U.S. Army Corps of Engineers, Albuquerque District, 
CESPA-PM-ME 

4101 Jefferson Plaza NE, Albuquerque, NM 87109 

(505) 342-3472 Brian.d.jordan@usace.army.mil 
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Name Organization / Address Phone Number E-mail Address 

Richard Zane Canaan Valley National Wildlife Refuge 

6263 Appalachian Highway, Davis WV 26260 

(304) 866-3858 Richard_zane@fws.gov 

Charles Armstead WV Department of Environmental Protection 

601 57th Street, Charleston, WV 25304 

(304) 926-0499 
ext. 1130 

Charles.W.Armstead@wv.gov 

Eric Sandeno U.S. Forest Service 

200 Sycamore Street, Elkins, WV  26241 

(304) 636-1800 
ext. 280 

Esandeno@fs.fed.us 
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West Virginia Maneuver Area / West Virginia Maneuver Area / 

Dolly Sods FUDSDolly Sods FUDS
FUDS Project No G03WV0013FUDS Project No G03WV0013FUDS Project No. G03WV0013FUDS Project No. G03WV0013

Brown / Cabin Mountain Firing Brown / Cabin Mountain Firing 
R (MRS06)R (MRS06)Ranges (MRS06)Ranges (MRS06)

Grant and Tucker Counties, West VirginiaGrant and Tucker Counties, West Virginia

Technical Project Planning MeetingTechnical Project Planning Meeting
For Site Inspection For Site Inspection 

July 30, 2013July 30, 2013
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Why Are We Here?Why Are We Here?

• To discuss and agree to the recommendations 
presented in the Draft Final Site Inspection (SI) Report p p ( ) p
and subsequent Revision Summary.

• To complete the SI phase for the Brown / Cabin 
Mountain Firing Range Munitions Response Site (MRS) 
at the West Virginia Maneuver Area Formerly Used a e es g a a eu e ea o e y Used
Defense Site (FUDS).
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How Did We Get Here?
• Technical Project Planning (TPP) Meeting No. 1 – April 

2011
– Established TPP Team consensus on appropriate SI technical approach

• TPP Memorandum submitted and approved – September 
2011

• Site-Specific Work Plan approved – September 2011
• Field Work (qualitative reconnaissance [QR] and metals 

sampling) – September 27 28 29 and 30 2011sampling) September 27, 28, 29, and 30, 2011
– Field Team Leader = Lauren Ranker (Parsons); UXO Tech = Jon Bell (Parsons); 

Sampling Techs = Carlos Hernandez and Steve Saunders (Eco & Associates)

• TPP Meeting No. 2 (this meeting) – July 30, 2013g ( g) y ,
• Final SI Report – Anticipated to be sent out August 2013
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WVMA / Dolly Sods WVMA / Dolly Sods FUDS Location
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Brown / Cabin Mountain Firing Ranges MRS 
LocationLocation

MRS Boundary 
(16,000 acres)
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• West Virginia Maneuver Area (WVMA) / Dolly Sods FUDS has a total 
t f 2 180 367 (FUDS P t ID N G03WV0013)

Site History Site History -- RevisitedRevisited
property area of 2,180,367 acres (FUDS Property ID No. G03WV0013).

• The FUDS was acquired by the Army in the early 1940s and was returned to 
the Department of Agriculture and private landowners in 1950.  

• Brown / Cabin Mountain Firing Range MRS (MRS06) consists of 16,000 
acres (FUDS Project No. G03WV001310).  One of 7 MRSs associated with 
the FUDS, which was used by the U.S. Army between 1943 and 1944 for 
training activities during WWII.  

• According to the 2009 Preliminary Assessment (PA), the MRS served as 
firing points and target locations for 105mm and 155mm howitzer rounds, g p g
60mm and 81mm mortar rounds, and a possible rocket range.  The PA also 
indicated that .30 caliber machine gun fire was reported in the MRS.

• 1950 – FUDS Property was returned to the Department of Agriculture and p y p g
private landowners.  
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• July, 2004 through December, 2006 – Five 3.25-inch rockets were found on

Site History (Continued)Site History (Continued)
July, 2004 through December, 2006 Five 3.25 inch rockets were found on 
the Canaan Valley Institute property near Yellow Creek.  

• May, 2005 – A geophysical survey and clearance were conducted on a 45-
acre parcel prior to construction of the Canaan Valley Institute facility in theacre parcel prior to construction of the Canaan Valley Institute facility in the 
west portion of the MRS.  Parking areas and six nearby campsites were also 
cleared during this operation.  The geophysical survey identified 31 
subsurface magnetic anomalies consistent with unexploded ordnance (UXO).

• 2007 – A 105mm HE howitzer round (munitions and explosives of concern 
[MEC]) was found in the Cabin Mountain in the northeast portion of the MRS.

• April 2011 – During an abbreviated site walk along Yellow Creek in the westApril, 2011 During an abbreviated site walk along Yellow Creek in the west 
portion of the MRS, the TPP Team found three 3.25-inch rockets (two were 
UXO).  The items were later disposed of by local state police officials.

• December 2011 – Following the site visit for the SI a hunter found anDecember, 2011 Following the site visit for the SI, a hunter found an 
unexpended 81mm high explosive (HE) mortar (MEC) at the end of A Frame 
Road, in the area near the beaver ponds on the east side of the MRS.  The 
UXO item was disposed of by local state police officials.
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Site History (Continued)Site History (Continued)

3.25-inch rockets found near Yellow Creek - April 20113.25-inch rocket - 2006 3.25 inch rockets found near Yellow Creek April 20113.25 inch rocket 2006

81mm mortar found on west edge of 
Cabin Mountain in December, 2011

105mm HE howitzer round found on 
Cabin Mountain in 2007
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• Currently – The majority of the MRS is owned by the U.S. Fish and Wildlife 
S i d i d t f th C V ll N ti l Wildlif

Site History (Continued)Site History (Continued)
Service and is managed as part of the Canaan Valley National Wildlife 
Refuge (CVNWR).  Other portions are owned by the Canaan Valley Institute, 
Allegheny Energy, West Virginia Power and Transmission, the Vandalia 
Heritage Foundation, and Western Pocahontas Properties, LLP.  The land is 
currently used for outdoor recreation and wildlife preservation No change incurrently used for outdoor recreation and wildlife preservation.  No change in 
land use is expected at the Brown / Cabin Mountain Firing Ranges MRS.  

• The majority of the historical information for the MRS comes from the 2009 
PA However a field visit was not conducted within the MRS duringPA.  However, a field visit was not conducted within the MRS during 
preparation of the PA.
– The areas around Beaver and Yellow Creeks were used as firing points 

for 155mm howitzer rounds, 60mm and 81mm mortars, and possibly 
rockets.rockets.

– Brown Mountain, and possibly Canaan Mountain, were used as the target 
area for the 60mm and 81mm mortar rounds fired from Yellow Creek.

– The Cabin Mountain was used as a target for 105mm and 155mm 
howitzer rounds. (Based on the finding of a 81mm mortar on the westhowitzer rounds. (Based on the finding of a 81mm mortar on the west 
edge of the Cabin Mountain, this munition was used as well).

– Historic newspaper articles also noted that .30 caliber machine gun fire 
was reported in the MRS.
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• PA assigned Munitions Response Site Prioritization Protocol (MRSPP) score

Site History (Continued)Site History (Continued)
• PA assigned Munitions Response Site Prioritization Protocol (MRSPP) score 

of 3 to the MRS.

• The potential munitions used at the MRS include:
155 HE j til• 155mm HE projectiles

• 155mm white phosphorus (WP) projectiles
• 105mm HE cartridges
• 105mm smoke, HC cartridges, g
• 81mm HE cartridges
• 81mm WP cartridges
• 81mm target practice (TP) cartridges
• 60mm HE cartridges• 60mm HE cartridges
• 3.25-inch target rockets
• General small arms ammunition, .30 caliber (including carbine)  
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Site Setting:Site Setting:
Brown / Cabin Mountain Firing Ranges MRSMRS

MRS Boundary 
(16,000 acres)
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On April 7 2011 the TPP Team discussed the technical approach:

Technical ApproachTechnical Approach
On April 7, 2011, the TPP Team discussed the technical approach: 
• SI activities tailored to support anticipated Remedial Investigation / 

Feasibility Study (RI/FS) recommendation
• QR to evaluate potential presence of MEC / munitions debris (MD)• QR to evaluate potential presence of MEC / munitions debris (MD)
• Sampling methods and media to evaluate for the potential presence of 

metals contamination: 
– Cold Regions Research and Engineering Laboratory (CRREL) 7-– Cold Regions Research and Engineering Laboratory (CRREL) 7-

point wheel composite soil sampling (0 to 2 in. bgs; however, if 
needed, the team may sample from 0 to 6 in. bgs.)

– Grab surface water (SW) and sediment samples (SD) ( ) p ( )
– Groundwater would be sampled if domestic wells were identified 

within the MRS, and rights of entry obtained.  
• Agreed on sample locations:

– Biased samples at locations where MD or range features 
(i.e.,craters) are observed, or in target areas. The locations were 
discussed and agreed to during the TPP Meeting.
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Technical Approach (Continued)Technical Approach (Continued)
C f Y ll C k– Biased soil samples along the 

western slopes of the Cabin 
Mountain, Brown Mountain, and 
Canaan Mountain (target areas)

Convergence of Yellow Creek
and the Blackwater River

Canaan Mountain (target areas).
– Biased SW/SD samples collected 

from the Blackwater River and 
Yellow Creek.  

– Ambient SW/SD samples up-
gradient and/or upstream from areas 
of DoD use.
A bi t f il l ld t b ll t d f thi MRS– Ambient surface soil sample would not be collected from this MRS.  
Instead, analytical data from the ambient surface soil sample 
collected in the Bearden Knob Firing Range MRS (MRS05) would 
be used for comparison.be used for comparison.

– Archaeological/cultural resources are possible within the MRS, but 
not recorded.  Sampling is not anticipated to affect resources.
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Technical Approach (Continued)Technical Approach (Continued)
L b t l f t l Gl d R• Laboratory analyses for metals: 

Surface soil, surface water, 
sediment:

Glade Run

– Explosives 
– Selected metals (aluminum, 

antimony, copper, lead, and 
zinc) 

Surface soil and sediment:
– pH (MRS is ecologically p ( g y

important, and Al was analyzed)
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Technical Approach (Continued)Technical Approach (Continued)
• Background Evaluation:

– Due to the variations in naturally occurring metals across the 
region, it was determined that the ambient sample 
comparisons planned during TPP should be modified for acomparisons planned during TPP should be modified for a 
more representative evaluation. 

Soil:
Limited ambient surface soil data collected during the SI were– Limited ambient surface soil data collected during the SI were 
supplemented by background concentrations obtained from 
the West Virginia Voluntary Remediation and Redevelopment 
Act Guidance Manual Version 2.1, Table 2-3: Natural 
Background Levels of Inorganics in Soil in West Virginia and 
Surrounding Areas.

– The background value used for comparison to the biased 
surface soil sample results is three times the meansurface soil sample results is three times the mean 
background concentration.
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Sediment:

Technical Approach (Continued)Technical Approach (Continued)
Sediment:
– The background value used for comparison to the biased 

sediment sample results is three times the mean background 
concentration of elements in Tucker County, West Virginia, y g
identified by the United States Geological Survey (USGS); or

– In the absence of a Tucker County average concentration, the 
background value is three times the ambient analytical result 
f bi t di t l ll t d d i th SIof one ambient sediment sample collected during the SI.  

(Concentrations for antimony are not available in this dataset.)
Surface Water:

Additional metals background data were not available– Additional metals background data were not available. 
Therefore, per USEPA guidance the surface water 
background value is established as three times the 
concentration detected in the ambient surface water sample 
collected during the SI.
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• Risk Assessment

Technical Approach (Continued)Technical Approach (Continued)
Risk Assessment

– The MRS is ecologically important because it is located within 
the Canaan Valley National Wildlife Refuge, and it contains 
wetlands.  Therefore, a screening level ecological risk g g
assessment (SLERA) would be conducted, in addition to a 
human health screening level risk assessment (SLRA).

Human Health SLRA:
Soil and Sediment:

The WVDEP RBCs, and Table 60-3B in the Voluntary 
Remediation and Redevelopment Rule (60CSR3), 
supplemented with USEPA Regional Screening Levelssupplemented with USEPA Regional Screening Levels 
(RSLs). 
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Human Health SLRA Continued:

Technical Approach (Continued)Technical Approach (Continued)
Human Health SLRA Continued:
Surface Water:

WV Requirements Governing Water Quality Standards 
(47CSR2) supplemented with USEPA National(47CSR2) supplemented with USEPA National 
Recommended Water Quality Criteria and USEPA RSLs 
for tap water.
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Ecological SLRA:

Technical Approach (Continued)Technical Approach (Continued)
Ecological SLRA:
Soil:

USEPA EcoSSLs were used. In absence of EcoSSLs, values 
obtained from the LANL EcoRisk Database, and USEPAobtained from the LANL EcoRisk Database, and USEPA 
Region 3 ESLs were used. 

Sediment:
The USEPA Region 3 Ecological Benchmarks, Freshwater g g ,
Sediment Screening Benchmark, NOAA Screening Quick 
Reference Tables, LANL EcoRisk Database, and USEPA 
Region 3 ESLs.

S f W tSurface Water:
WV Requirements Governing Water Quality Standards 
(47CSR2) supplemented with USEPA National 
Recommended Water Quality Criteria and USEPA Region 3Recommended Water Quality Criteria, and USEPA Region 3 
Freshwater Screening Benchmark, LANL EcoRisk Database.
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22 6 il f QR lk d

SI Field ElementsSI Field Elements
UXO T h i i i f f d b i• 22.6 miles of QR walked.

• 42 observations recorded.
• No MD or MEC items were 

UXO Technician scanning for surface debris 
or subsurface anomalies on Cabin Mountain.

found.
• Other observations:

– More than 10 circular craters 
containing subsurface magnetic 
anomalies.

– Several elongated mounds on 
top of Brown Mountain.top of Brown Mountain.

– Two deep depressions adjacent to the Blackwater River
– Wetlands.
– Drainage courses: (Blackwater River, Yellow Creek, Glade g ( , ,

Run).
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Samples collected:

SI Field Elements (Continued)SI Field Elements (Continued)
Samples collected:

– 9 CRREL 7-point wheel “composite” 
soil samples, 0- to 2-inch or 3-inch 
sample depth (including one ambient)
3 bi d SW/SD l d l t

Surface water / Sediment 
Sampling in Yellow Creek

– 3 biased SW/SD coupled sample sets 
– 1 ambient surface soil sample was 

collected during the MRS05 SI and 
was used as background criteria for g
this SI.

– 3 Field Duplicate samples (1/medium)
3 MS/MSD l t (1/ di )– 3 MS/MSD sample sets (1/medium)

• Biased surface soil samples were generally collected in 
the proposed locations.  Some samples were moved 
slightly due to site or access conditionsslightly due to site or access conditions.
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SI Field Elements (Continued)SI Field Elements (Continued)
Departures from work plan:Departures from work plan:

• Several portions of the planned QR track were not 
conducted because the property owners refused right of 
entry (ROE)entry (ROE).

• Proposed QR was not conducted on the north and east 
side of Brown Mountain due to overgrown and steep 
conditions. At the suggestion of Mr. Ken Dzaack of CVI,conditions.  At the suggestion of Mr. Ken Dzaack of CVI, 
the site visit team hiked up the south side of Brown 
Mountain instead, just west of the Brown Mountain 
Trailhead.

• The proposed QR loop around Canaan Mountain was not 
conducted because the bridge across the Blackwater River 
had been removed.
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SI Field Elements (Continued)
Canaan MountainReported former firing point Earthen Mound - Brown Mountainp g p

Observation Collection Collecting Soil SampleSampling the Blackwater River
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SI Field Elements (Continued)
Canaan Valley Institute Yellow CreekLarge Depression yg p

Old Railroad Grade Soil Sampling in a craterThe Cabin Mountain
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SI Field Elements (Continued)

Craters
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SI Field Elements (Continued)

Craters
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SI Field Elements (Continued)

Craters
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SI Field Elements (Continued)

Craters
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Metals Results (Soil)
• Explosives were not detected in any of the surface soil samples.

• Antimony was not detected in the biased surface soil samples.

• The maximum detected concentrations of aluminum copper• The maximum detected concentrations of aluminum, copper, 
lead, and zinc did not exceed the calculated background 
concentrations for surface soil. 

Th f f il th i l t f ll• Therefore, surface soil exposure pathways are incomplete for all 
receptors. 

• Neither a human health SLRA nor a SLERA was required for 
metals in surface soil.



Huntington Huntington DistrictDistrict

Metals Results (Surface Water)
• Explosives were not detected in any of the surface water 

samples.

• Antimony and copper were not detected in the biased surfaceAntimony and copper were not detected in the biased surface 
water samples.

• The maximum detected concentrations of aluminum, lead, and 
zinc did not exceed the calculated background concentrations forzinc did not exceed the calculated background concentrations for 
surface water. 

• Therefore, surface water exposure pathways are incomplete for 
all receptors. 

• Neither a human health SLRA nor a SLERA was required for 
metals in surface water.
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Metals Results (Sediment)
• Explosives were not detected in any of the sediment samples.

• Antimony was not detected in the biased sediment samples.

• The maximum detected concentrations of aluminum copper• The maximum detected concentrations of aluminum, copper, 
lead, and zinc did not exceed the calculated background 
concentrations for sediment. 

Th f di t th i l t f ll• Therefore, sediment exposure pathways are incomplete for all 
receptors. 

• Neither a human health SLRA nor a SLERA was required for 
metals in sediment.
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Metals Conclusions/Recommendations

• Conclusion: 
– Unacceptable human health risk is not expected from 

f fexposure to metals in the surface soil, surface water, 
or sediment. 

– Unacceptable risk to ecological receptors is notUnacceptable risk to ecological receptors is not 
expected from exposure to explosives or metals in the 
surface soil, surface water, or sediment.

• Recommendation: Further sampling of surface 
soil, sediment, and surface water is not 
recommendedrecommended.
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MEC Results
• No MEC items have been found during previous field visitsNo MEC items have been found during previous field visits 

to the MRS, and no MD or MEC items were observed 
during the 2011 site visit.

• In 2007, MEC consisting of a 105mm howitzer round was 
found on Cabin Mountain. 

• In April 2011 members of the TPP Team found three 3 25-• In April 2011, members of the TPP Team found three 3.25-
inch rockets (two were UXO) near Yellow Creek in the 
MRS. 

• In December 2011, a hunter found an unexpended 81mm 
mortar filled with HE (MEC) in the MRS. 

• Based on these findings and the known historic use of the• Based on these findings and the known historic use of the 
site, the MEC presence at the MRS is considered to be 
“Confirmed or Suspected”.
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MEC Conclusions/Recommendations

• Conclusion: 
– Howitzer rounds and mortars contain explosives and 

fuzes that would present an explosive hazard if they 
remained at the site intact.  Therefore, there is a 
potential explosive safety risk at the MRSpotential explosive safety risk at the MRS.  

– No immediate removal action is necessary.

• Recommendation: The Brown / Cabin MountainRecommendation: The Brown / Cabin Mountain 
Firing Ranges MRS is recommended for RI/FS.



Huntington Huntington DistrictDistrict

Recommendations for 
Brown / Cabin Mountain Firing Ranges MRS

MRS
MRS 

Acreage
MEC 

Assessment(1) Metals Assessment(2) Recommendation
Yes

Brown / Cabin 
Mountain Firing 

Ranges
16,000

MD consisting of 
3.25 inch rockets 

and MEC consisting 
of a 81mm mortar 

round recently

No

Exposure pathways for 
human and ecological 

RI/FS
Ranges round recently 

encountered within 
the MRS. No MEC 
or MD found by the 

site visit team.

receptors are considered 
incomplete.

(1) “Yes” in this column indicates confirmed munitions debris indicative of potential MEC presence, 
resulting in an RI/FS recommendation for the MRS.

(2) “No” in this column indicates the absence of metals at levels indicating a potential risk to human 
health or ecological receptors, resulting in a recommendation for no further metals sampling for the g p g p g
MRS.
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MRSPP Scoring Protocol 
Background

P t ti l MEC d MC i i t it t l i• Potential MEC and MC remaining at a site may present explosive, 
chemical agent, human health, and environmental hazards.

• DoD’s comprehensive plan to address these hazards includes –

– Preparing an inventory of sites across the country

• Over 2,800 sites are listed in the inventory

• The inventory updated annually is available in the Defense• The inventory, updated annually, is available in the Defense 
Environmental Restoration Program (DERP) Annual Report to 
Congress

– Developing a tool for assigning relative priority to each site– Developing a tool for assigning relative priority to each site

• The DoD developed the MRSPP Scoring Protocol, which is designed to 
ensure that the priority assigned to a site sufficiently reflects actual site 

diti d t ti l h dconditions and potential hazards
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MRSPP Scoring Protocol 
Background

• The MRSPP score uses three modules to evaluate the hazards at each 
MRS:

o The Explosive Hazard Evaluation (EHE) Module addresses explosiveo The Explosive Hazard Evaluation (EHE) Module addresses explosive 
hazards posed by MEC;

o The Chemical Warfare Materiel (CWM) Hazard Evaluation (CHE) 
Module addresses chemical hazards associated with the effects ofModule addresses chemical hazards associated with the effects of 
CWM ; and

o The Health Hazard Evaluation (HHE) Module addresses health and 
i t l h d d b MC d i id t l itienvironmental hazards posed by MC and incidental non munitions-

related contaminants.

• Each module is made up of individual data elements (i.e. type of 
munitions present, site use, access conditions)
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MRSPP Scoring Protocol 
Background (Continued)

o Scores for the individual data elements are added up to give a 
total score for each module.

T t l d t ti f A th h G f ho Total score corresponds to a rating of A through G for each 
module

o Alternative module ratings:

o Evaluation Pending

o No longer required

o No known or suspected hazard

o EHE + CHE + HHE = MRS Priority (1 through 8)

o Priority 1 = the highest priority (reserved for CWM sites)o Priority 1 = the highest priority (reserved for CWM sites).  

o Priority 8 = the lowest priority
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MRSPP Scoring Summary 

Brown / Cabin Mountain Firing Ranges MRSBrown / Cabin Mountain Firing Ranges MRS

EHE Module 
Table 1: Munitions Type 25 (high explosive)
Table 2: Source of Hazard 10 (former range)
Table 3: Location of Munitions 25 (confirmed surface)Table 3: Location of Munitions 25 (confirmed surface)
Table 4: Ease of Access 10 (no barrier)
Table 5: Status of Property 5 (non-DoD control)
Table 6: Population Density: 1 (<100 persons / sq mile)Table 6: Population Density: 1 (<100 persons / sq mile)
Table 7: Population Near Hazard 5 (26+ inhabited structures)
Table 8: Types of Activities/Structures 5 (residential within 2 mi)
Table 9: Ecological and/or Cultural Resources 3 (ecological resources)Table 9: Ecological and/or Cultural Resources 3 (ecological resources)
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MRSPP Scoring Summary
Brown / Cabin Mountain Firing Ranges MRSg g

• EHE Module Total / Rating:
89 / B89 / B

• CHE Module Rating:CHE Module Rating:
No Known or Suspected CWM Hazard

• HHE Module Rating:
No Known or Suspected MC Hazard
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MRSPP Scoring Summary
Brown / Cabin Mountain Firing Ranges MRSg g
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Questions?
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 Recently, the U.S. Army Corps of Engineers completed a Site 
 Inspection at the former  BBeeaarrddeenn KKnnoobb FFiirriinngg RRaannggee.. TThhiiss 
 ssiittee wwaass uusseedd aass ffiirriinngg ppooiinnttss aanndd ttaarrggeett llooccaattiioonnss ffoorr 
 aarrttiilllleerryy,, mmoorrttaarr rroouunnddss,, aanndd mmaacchhiinnee gguunn ffiirree ffrroomm 11994433 ttoo
 11994444..

 The former  BBeeaarrddeenn KKnnoobb FFiirriinngg RRaannggee  is one of many former 
 military installations throughout the United States that will be 
 reviewed under the Department of Defense  s Munitions 
 Response Site Prioritization Protocol. This protocol is used to
 assess sites that may have unexploded ordnance, discarded 
 military munitions or munitions constituents, and to assign 
 priorities for any additional investigation or munitions removal that 
 may be required.
 The evaluation criteria, including types of munitions that may be 
 present, ease of access to the site and number of people living 
 near the site, are available for public review in the Site Inspection 
 Report. A copy of the document is in the Public Information 
 Repository located at the  UU..SS.. FFoorreesstt SSeerrvviiccee,, PPoottoommaacc 
 RRaannggeerr DDiissttrriicctt OOffffiiccee,, 22449999 NN.. FFoorrkk HHiigghhwwaayy,, PPeetteerrssbbuurrgg,, 
 WWVV 2266884477..
 For more information or if you have additional information about 
 past activities related to the former  BBeeaarrddeenn KKnnoobb FFiirriinngg 
 RRaannggee , please contact us at  PA2@usace.army.mil  or write to:

 UUSSAACCEE,, HHuunnttiinnggttoonn DDiissttrriicctt
 AATTTTNN:: WWVVMMAA PPrroojjeecctt MMaannaaggeerr
 ((CCEELLRRHH--PPMM--PPPP--PP))
 550022 88 tthh  SSttrreeeett
 HHuunnttiinnggttoonn,, WWVV 2255770011

 UUSSAACCEE,, HHuunnttiinnggttoonn DDiissttrriicctt
 AATTTTNN:: PPuubblliicc AAffffaaiirrss OOffffiicceerr
 ((CCEELLRRHH--PPAA))
 550022 88 tthh  SSttrreeeett
 HHuunnttiinnggttoonn,, WWVV 2255770011

 PPUUBBLLIICC NNOOTTIICCEE
 RReeqquueesstt ffoorr iinnffoorrmmaattiioonn aabboouutt tthhee 
 ffoorrmmeerr BBeeaarrddeenn KKnnoobb FFiirriinngg RRaannggee

 Recently, the U.S. Army Corps of Engineers completed a Site 
 Inspection at the former  BBrroowwnn // CCaabbiinn MMoouunnttaaiinn FFiirriinngg 
 RRaannggeess.. TThhiiss ssiittee wwaass uusseedd aass ffiirriinngg ppooiinnttss aanndd ttaarrggeett 
 llooccaattiioonnss ffoorr aarrttiilllleerryy,, mmoorrttaarr rroouunnddss,, aanndd rroocckkeettss ffrroomm 
 11994433 ttoo 11994444..
 The former  BBrroowwnn // CCaabbiinn MMoouunnttaaiinn FFiirriinngg RRaannggeess  is one of 
 many former military installations throughout the United States 
 that will be reviewed under the Department of Defense  s 
 Munitions Response Site Prioritization Protocol. This protocol is 
 used to assess sites that may have unexploded ordnance, 
 discarded military munitions or munitions constituents, and to 
 assign priorities for any additional investigation or munitions 
 removal that may be required.
 The evaluation criteria, including types of munitions that may be 
 present, ease of access to the site and number of people living 
 near the site, are available for public review in the Site Inspection 
 Report. A copy of the document is in the Public Information 
 Repository located at the  UU..SS.. FFoorreesstt SSeerrvviiccee,, PPoottoommaacc 
 RRaannggeerr DDiissttrriicctt OOffffiiccee,, 22449999 NN.. FFoorrkk HHiigghhwwaayy,, PPeetteerrssbbuurrgg,, 
 WWVV 2266884477..
 For more information or if you have additional information about 
 past activities related to the former  BBrroowwnn // CCaabbiinn MMoouunnttaaiinn 
 FFiirriinngg RRaannggeess , please contact us at  PA2@usace.army.mil  or 
 write to:

 UUSSAACCEE,, HHuunnttiinnggttoonn DDiissttrriicctt
 AATTTTNN:: WWVVMMAA PPrroojjeecctt MMaannaaggeerr
 ((CCEELLRRHH--PPMM--PPPP--PP))
 550022 88 tthh  SSttrreeeett
 HHuunnttiinnggttoonn,, WWVV 2255770011

 UUSSAACCEE,, HHuunnttiinnggttoonn DDiissttrriicctt
 AATTTTNN:: PPuubblliicc AAffffaaiirrss OOffffiicceerr
 ((CCEELLRRHH--PPAA))
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 RReeqquueesstt ffoorr iinnffoorrmmaattiioonn aabboouutt tthhee ffoorrmmeerr 
 BBrroowwnn // CCaabbiinn MMoouunnttaaiinn FFiirriinngg RRaannggeess

 Recently, the U.S. Army Corps of Engineers completed a Site 
 Inspection at the former  BBuueennaa SSmmaallll AArrmmss FFiirriinngg RRaannggee.. 
 TThhiiss ssiittee wwaass uusseedd aass aa ssmmaallll aarrmmss ffiirriinngg rraannggee ffrroomm 11994433 
 ttoo 11994444..

 The former  BBuueennaa SSmmaallll AArrmmss FFiirriinngg RRaannggee  is one of many 
 former military installations throughout the United States that will 
 be reviewed under the Department of Defense  s Munitions 
 Response Site Prioritization Protocol. This protocol is used to
 assess sites that may have unexploded ordnance, discarded 
 military munitions or munitions constituents, and to assign 
 priorities for any additional investigation or munitions removal that 
 may be required.

 The evaluation criteria, including types of munitions that may be 
 present, ease of access to the site and number of people living 
 near the site, are available for public review in the Site Inspection 
 Report. A copy of the document is in the Public Information 
 Repository located at the  UU..SS.. FFoorreesstt SSeerrvviiccee,, PPoottoommaacc 
 RRaannggeerr DDiissttrriicctt OOffffiiccee,, 22449999 NN.. FFoorrkk HHiigghhwwaayy,, PPeetteerrssbbuurrgg,, 
 WWVV 2266884477..
 For more information or if you have additional information about 
 past activities related to the former  BBuueennaa SSmmaallll AArrmmss FFiirriinngg 
 RRaannggee , please contact us at  PA2@usace.army.mil  or write to:

 UUSSAACCEE,, HHuunnttiinnggttoonn DDiissttrriicctt
 AATTTTNN:: WWVVMMAA PPrroojjeecctt MMaannaaggeerr
 ((CCEELLRRHH--PPMM--PPPP--PP))
 550022 88 tthh  SSttrreeeett
 HHuunnttiinnggttoonn,, WWVV 2255770011
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 PPUUBBLLIICC NNOOTTIICCEE
 RReeqquueesstt ffoorr iinnffoorrmmaattiioonn aabboouutt tthhee 
 ffoorrmmeerr BBuueennaa SSmmaallll AArrmmss FFiirriinngg RRaannggee

Price added the future is
bright for the Barbour
County team.
Our team is mainly com-

prised of 13-year olds and
we’re playing against teams
with a lot of 15-year olds.
“In a couple years we’re

going to have a real good
team.”
In the second game,

Elkins Fordland scored a 9-
1 decision over the Upshur
Blue squad. This contest was
called in the sixth inning be-
cause of the two-hour game
time limit.
Pitching was also the

strong point for the winners
in the nightcap as David
Gainer and Cole Harlan
combined for 11 strikeouts.
Gainer was responsible for
eight of those and did not
give up a hit in 5 1/3 innings
of work.  
Harlan gave up one in-

field single and finished with
three Ks in 1 2/3 innings.
The theme continued with

the pitchers helping them-
selves with their batting per-
formances, Gainer had a
triple, two RBI and scored a
run, while Cole Harlan fin-
ished with two singles, a
triple and four runs scored.
Anthony Haden, Blake
Loftis, Ethan Miller and
Dakota Terrano also scored
runs.
Even with the win, Ford-

land coach Jack Crumm was
not happy with his team’s
performance. 
“We played well enough

to win, that’s all,” Crumm
said. “To win this tourna-
ment, we’re going to have to
play much better.”
Taylor Whitehair scored

Upshur’s only run on a
passed ball in the third in-
ning.
Action continues today in

the tournament as Citizens
National faces Upshur
County Gold at 6 p.m.. fol-
lowed by Broughton’s Sports
vs. Elkins Suzuki.

baseball player. Unfortunately, Darrell broke his leg in the
final game of ‘88 (his freshman year) and that really hurt
us for the Fiesta Bowl.”

Whitmore said it hurt him just to watch that national
championship loss (34-21) to Notre Dame.
His statistics for baseball as a Mountaineer were: 1989:

26 games, .407 batting average, 14 runs, two doubles, one
home run, 18 RBI. 1990: 45 games, .386 batting average,
43 runs, 16 doubles, three triples and 10 home runs.

Wins FROM PAGE B1

Dual FROM PAGE B1

Major League Baseball
NATIONAL LEAGUE

East Division
W L Pct GB WCGB L10 Str Home Away

Atlanta 36 22 .621 — — 6-4 W-4 20-7 16-15
Washington 29 29 .500 7 5¢ 4-6 W-1 16-11 13-18
Philadelphia 29 30 .492 7¢ 6 5-5 W-3 15-15 14-15
New York 22 33 .400 12¢ 11 5-5 L-4 12-17 10-16
Miami 16 43 .271 20¢ 19 3-7 L-2 10-20 6-23

Central Division
W L Pct GB WCGB L10 Str Home Away

St. Louis 38 19 .667 — — 7-3 W-1 18-10 20-9
Cincinnati 36 23 .610 3 — 5-5 L-1 21-8 15-15
Pittsburgh 35 24 .593 4 — 5-5 L-2 21-11 14-13
Chicago 23 32 .418 14 10 5-5 L-2 13-16 10-16
Milwaukee 22 35 .386 16 12 3-7 W-1 13-18 9-17

West Division
W L Pct GB WCGB L10 Str Home Away

Arizona 32 25 .561 — — 6-4 L-1 16-12 16-13
San Francisco 31 27 .534 1¢ 3¢ 5-5 W-2 21-10 10-17
Colorado 31 28 .525 2 4 4-6 W-1 18-12 13-16
San Diego 26 32 .448 6¢ 8¢ 4-6 L-3 16-14 10-18
Los Angeles 25 32 .439 7 9 5-5 W-2 16-15 9-17

AMERICAN LEAGUE
East Division

W L Pct GB WCGB L10 Str Home Away
Boston 36 23 .610 — — 7-3 W-3 18-12 18-11
Baltimore 33 25 .569 2¢ — 7-3 W-2 15-13 18-12
New York 33 25 .569 2¢ — 3-7 W-2 18-13 15-12
Tampa Bay 31 26 .544 4 1¢ 7-3 L-1 17-10 14-16
Toronto 24 34 .414 11¢ 9 4-6 L-1 14-16 10-18

Central Division
W L Pct GB WCGB L10 Str Home Away

Detroit 31 25 .554 — — 4-6 W-1 18-9 13-16
Cleveland 30 28 .517 2 3 3-7 L-3 18-12 12-16
Minnesota 26 29 .473 4¢ 5¢ 8-2 W-3 13-14 13-15
Chicago 24 31 .436 6¢ 7¢ 3-7 L-7 13-11 11-20
Kansas City 23 32 .418 7¢ 8¢ 2-8 L-2 10-15 13-17

West Division
W L Pct GB WCGB L10 Str Home Away

Texas 35 22 .614 — — 5-5 L-1 18-8 17-14
Oakland 35 25 .583 1¢ — 8-2 L-1 18-10 17-15
Los Angeles 25 33 .431 10¢ 8 4-6 L-4 14-17 11-16
Seattle 25 33 .431 10¢ 8 5-5 W-1 14-12 11-21
Houston 21 38 .356 15 12¢ 7-3 L-1 9-22 12-16

NHL playoffs

NBA playoffs

CONFERENCE FINALS
(Best-of-7; x-if necessary)

Saturday, June 1
Chicago 2, Los Angeles 1
Boston 3, Pittsburgh 0

Sunday, June 2
Chicago 4, Los Angeles 2

Monday, June 3
Boston 6, Pittsburgh 1, Boston leads series 2-

0
Tuesday, June 4

Los Angeles 3, Chicago 1, Chicago leads se-
ries 2-1

Today
Pittsburgh at Boston, 8 p.m.

Thursday, June 6
Chicago at Los Angeles, 9 p.m.

Friday, June 7
Pittsburgh at Boston, 8 p.m.

Saturday, June 8
x-Los Angeles at Chicago, 8 p.m.

Sunday, June 9
x-Boston at Pittsburgh, 8 p.m.

Monday, June 10
x-Chicago at Los Angeles, 9 p.m.

Tuesday, June 11
x-Pittsburgh at Boston, TBD

Wednesday, June 12
x-Boston at Pittsburgh, TBD
x-Los Angeles at Chicago, TBD

CONFERENCE FINALS
Monday, June 3

Miami 99, Indiana 76, Miami wins series 4-3
NBA FINALS

Miami vs. San Antonio
Thursday, June 6

San Antonio at Miami, 9 p.m.
Sunday, June 9

San Antonio at Miami, 8 p.m.
Tuesday, June 11

Miami at San Antonio 9 p.m.
Thursday, June 13

Miami at San Antonio, 9 p.m.
Sunday, June 16

x-Miami at San Antonio, 8 p.m.
Tuesday, June 18

x-San Antonio at Miami, 9 p.m.
Thursday, June 20

x-San Antonio at Miami, 9 p.m.

NATIONAL LEAGUE
Tuesday’s Games

Philadelphia 7, Miami 3, 11 innings
Washington 3, N.Y. Mets 2
Colorado 5, Cincinnati 4
Atlanta 5, Pittsburgh 4, 10 innings
Milwaukee 4, Oakland 3, 10 innings
Arizona at St. Louis, (n)
Chicago Cubs at L.A. Angels, (n)
L.A. Dodgers 9, San Diego 7
San Francisco 2, Toronto 1

Today’s Games
Pittsburgh (W.Rodriguez 6-3) at Atlanta

(Teheran 3-2), 12:10 p.m.
Miami (Ja.Turner 1-0) at Philadelphia (Hamels

1-9), 1:05 p.m.
Oakland (Colon 6-2) at Milwaukee (Gallardo

4-5), 2:10 p.m.
Toronto (Dickey 4-7) at San Francisco (Zito 4-

3), 3:45 p.m.
Chicago Cubs (Garza 1-0) at L.A. Angels

(Vargas 5-3), 7:05 p.m.
N.Y. Mets (Gee 3-6) at Washington (Haren 4-

6), 7:05 p.m.
Colorado (Garland 3-6) at Cincinnati (Cueto

3-0), 7:10 p.m.
Arizona (Miley 3-5) at St. Louis (J.Kelly 0-2),

8:15 p.m.
San Diego (Marquis 6-2) at L.A. Dodgers (Ker-

shaw 5-3), 10:10 p.m.
Thursday’s Games

N.Y. Mets at Washington, 7:05 p.m.
Arizona at St. Louis, 7:15 p.m.
Philadelphia at Milwaukee, 8:10 p.m.
San Diego at Colorado, 8:40 p.m.
Atlanta at L.A. Dodgers, 10:10 p.m.

AMERICAN LEAGUE
Tuesday’s Games

N.Y. Yankees 4, Cleveland 3
Detroit 10, Tampa Bay 1
Boston 17, Texas 5
Baltimore 4, Houston 1
Minnesota 3, Kansas City 0
Milwaukee 4, Oakland 3, 10 innings
Chicago Cubs at L.A. Angels, (n)
Chicago White Sox at Seattle, (n)
San Francisco 2, Toronto 1

Today’s Games
Cleveland (Kluber 3-3) at N.Y. Yankees

(Sabathia 5-4), 1:05 p.m.
Oakland (Colon 6-2) at Milwaukee (Gallardo

4-5), 2:10 p.m.
Chicago White Sox (Axelrod 3-4) at Seattle

(Iwakuma 6-1), 3:40 p.m.
Toronto (Dickey 4-7) at San Francisco (Zito 4-

3), 3:45 p.m.
Chicago Cubs (Garza 1-0) at L.A. Angels

(Vargas 5-3), 7:05 p.m.
Tampa Bay (Cobb 6-2) at Detroit (Fister 5-2),

7:08 p.m.
Texas (Ogando 4-2) at Boston (Lackey 3-5),

7:10 p.m.
Baltimore (F.Garcia 2-2) at Houston (Keuchel

2-2), 8:10 p.m.
Minnesota (Walters 2-0) at Kansas City

(Guthrie 5-3), 8:10 p.m.
Thursday’s Games

Tampa Bay at Detroit, 1:08 p.m.
Baltimore at Houston, 2:10 p.m.
Texas at Boston, 7:10 p.m.
Minnesota at Kansas City, 8:10 p.m.
Oakland at Chicago White Sox, 8:10 p.m.
N.Y. Yankees at Seattle, 10:10 p.m.

Braves rally to defeat Bucs
in 10 innings; Reds tumble
ATLANTA (AP) — An-

drelton Simmons hit a game-
ending double off Mark
Melancon in the 10th inning,
lifting the Braves to a 5-4
win over the Pirates.
Melancon (1-1) walked

Dan Uggla to open the 10th.
B.J. Upton struck out after
fouling off an attempted sac-
rifice bunt. Melancon then
hit pinch-hitter Reed John-
son with a pitch, bringing
Simmons to the plate.
Simmons, who had three

hits and a walk, sent a long
fly ball to the gap in right-
center.

Rockies 5, Reds 4
CINCINNATI (AP) —

Troy Tulowitzki hit a two-
run homer in the eighth in-
ning — a call changed after
the umpires initially ruled
fan interference — and the
Rockies held on for a victory
that ended their streak of six
consecutive losses to the
Reds.

Nationals 3, Mets 2
WASHINGTON (AP) —

Steve Lombardozzi’s sacri-
fice fly in the ninth gave the
Nationals their first late-in-
ning comeback win of the
season, capping a two-run
rally for a victory over the
Mets.
The Nationals won for the

first time this season when
trailing after six innings.
They snapped a two-game
skid and moved back to .500
at 29-29.
Against closer Bobby Par-

nell (4-2), Ryan Zimmerman
led off the ninth with a dou-
ble to right-center, barely
beating the tag at second, and
then advanced to third on a
wild pitch.

Red Sox 17, Rangers 5
BOSTON (AP) — Jackie

Bradley Jr. hit his first career
homer and had three RBIs,
and the Boston Red Sox set
season highs for hits and
runs in a 17-5 rout of the
Texas Rangers on Tuesday
night.

Tigers 10, Rays 1
DETROIT (AP) — Prince

Fielder homered and drove
in four runs, and Detroit
handed Matt Moore his first
loss of the season with a vic-
tory over Tampa Bay.

Yankees 4, Indians 3
NEW YORK (AP) —

David Phelps allowed only
an infield single in six
shutout innings and got
home run help from Mark
Teixeira as New York beat
Cleveland.
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M O R G A N T O W N ,
W.Va. (AP) — West Vir-
ginia University has tabled
salary increases for the com-
ing budget year and launched
a two-year cost-cutting strat-
egy as state and federal fund-
ing shrinks.
The Board of Governors

approved a $951 million
spending plan Thursday for
the budget year starting July
1, along with a plan to ab-
sorb a $13.3 million loss in
state funding and a nearly $5
million hit from federal
budget cutbacks.
Vice President for Ad-

ministration and Finance
Narvel Weese said some
other cost savings have al-
ready been identified, such
as the elimination of Printing
Services, but more will be

needed each quarter starting
in September.
Weese said the vice pres-

idents of each division will
have the latitude to decide
where to make their short-
term cuts, which could in-
clude reducing travel or
holding vacant positions
open.
Then, he said, WVU will

need to make further cuts.
Costs must be slashed not
only for fiscal 2014, but also
the following year.
Academic units will not

have to cut spending as much
as non-academic units. But
Weese said vice presidents,
deans and other senior lead-
ers will all be asked to help
identify as much as 10 per-
cent in “long-term structural
reallocations” and reductions

for fiscal 2015.
A website has been set up

to solicit faculty and staff
input.
At the board meeting,

held at the WVU Institute of
Technology campus in
Montgomery, President Jim
Clements said the leadership
team must focus on WVU’s
core mission to remain fi-
nancially sound and con-
tinue growing. That means
investments in academic
programs, scholarly re-
search, and faculty recruit-
ing and retention “remain a
priority,” he said.
As part of the budget

planning, the board also ap-
proved tuition increases that
will begin this fall. The
board’s student representa-
tive voted no.

Tuition for resident un-
dergraduates will rise 6 per-
cent, or $366 per year, while
tuition for non-resident un-
dergrads will rise 4 percent,
or $764 per year.
Graduate students will see

similar percentage increases
under the board’s plan.
Undergraduate and grad-

uate students in health sci-
ences face fee increases
ranging from 1.6 percent to
10 percent.
Resident students at

WVU Tech and Potomac

State in Keyser will pay
about 4.5 percent more.
Non-residents at Tech face a
4.5 percent increase.
Non-residents at Potomac

State will pay 1.7 percent
more.
Housing costs will rise

4.5 percent on all campuses.
WVU has said it would

also raise scholarship fund-
ing to try to help keep col-
lege within financial reach of
many families.
Even with the latest in-

creases, WVU says it re-

mains among the nation’s
least expensive flagship state
universities. WVU’s in-state
tuition remains second-low-
est among peers including
Virginia Tech, Kentucky and
Georgia.
The board also elected

new leaders for the coming
year. James W. Dailey will
replace Drew Payne as chair-
man, while Thomas Flaherty
will serve as vice chairman.
Payne will continue to

serve on the board through
2014.
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 Recently, the U.S. Army Corps of Engineers completed a Site 
 Inspection at the former  BBrroowwnn // CCaabbiinn MMoouunnttaaiinn FFiirriinngg 
 RRaannggeess.. TThhiiss ssiittee wwaass uusseedd aass ffiirriinngg ppooiinnttss aanndd ttaarrggeett 
 llooccaattiioonnss ffoorr aarrttiilllleerryy,, mmoorrttaarr rroouunnddss,, aanndd rroocckkeettss ffrroomm 
 11994433 ttoo 11994444..
 The former  BBrroowwnn // CCaabbiinn MMoouunnttaaiinn FFiirriinngg RRaannggeess  is one of 
 many former military installations throughout the United States 
 that will be reviewed under the Department of Defense  s 
 Munitions Response Site Prioritization Protocol. This protocol is 
 used to assess sites that may have unexploded ordnance, 
 discarded military munitions or munitions constituents, and to 
 assign priorities for any additional investigation or munitions 
 removal that may be required.
 The evaluation criteria, including types of munitions that may be 
 present, ease of access to the site and number of people living 
 near the site, are available for public review in the Site Inspection 
 Report. A copy of the document is in the Public Information 
 Repository located at the  UU..SS.. FFoorreesstt SSeerrvviiccee,, PPoottoommaacc 
 RRaannggeerr DDiissttrriicctt OOffffiiccee,, 22449999 NN.. FFoorrkk HHiigghhwwaayy,, PPeetteerrssbbuurrgg,, 
 WWVV 2266884477..
 For more information or if you have additional information about 
 past activities related to the former  BBrroowwnn // CCaabbiinn MMoouunnttaaiinn 
 FFiirriinngg RRaannggeess , please contact us at  PA2@usace.army.mil  or 
 write to:

 UUSSAACCEE,, HHuunnttiinnggttoonn DDiissttrriicctt
 AATTTTNN:: WWVVMMAA PPrroojjeecctt MMaannaaggeerr
 ((CCEELLRRHH--PPMM--PPPP--PP))
 550022 88 tthh  SSttrreeeett
 HHuunnttiinnggttoonn,, WWVV 2255770011

 UUSSAACCEE,, HHuunnttiinnggttoonn DDiissttrriicctt
 AATTTTNN:: PPuubblliicc AAffffaaiirrss OOffffiicceerr
 ((CCEELLRRHH--PPAA))
 550022 88 tthh  SSttrreeeett
 HHuunnttiinnggttoonn,, WWVV 2255770011

 PPUUBBLLIICC NNOOTTIICCEE
 RReeqquueesstt ffoorr iinnffoorrmmaattiioonn aabboouutt tthhee ffoorrmmeerr 
 BBrroowwnn // CCaabbiinn MMoouunnttaaiinn FFiirriinngg RRaannggeess

 Recently, the U.S. Army Corps of Engineers completed a Site 
 Inspection at the former  BBuueennaa SSmmaallll AArrmmss FFiirriinngg RRaannggee.. 
 TThhiiss ssiittee wwaass uusseedd aass aa ssmmaallll aarrmmss ffiirriinngg rraannggee ffrroomm 11994433 
 ttoo 11994444..

 The former  BBuueennaa SSmmaallll AArrmmss FFiirriinngg RRaannggee  is one of many 
 former military installations throughout the United States that will 
 be reviewed under the Department of Defense  s Munitions 
 Response Site Prioritization Protocol. This protocol is used to
 assess sites that may have unexploded ordnance, discarded 
 military munitions or munitions constituents, and to assign 
 priorities for any additional investigation or munitions removal that 
 may be required.

 The evaluation criteria, including types of munitions that may be 
 present, ease of access to the site and number of people living 
 near the site, are available for public review in the Site Inspection 
 Report. A copy of the document is in the Public Information 
 Repository located at the  UU..SS.. FFoorreesstt SSeerrvviiccee,, PPoottoommaacc 
 RRaannggeerr DDiissttrriicctt OOffffiiccee,, 22449999 NN.. FFoorrkk HHiigghhwwaayy,, PPeetteerrssbbuurrgg,, 
 WWVV 2266884477..
 For more information or if you have additional information about 
 past activities related to the former  BBuueennaa SSmmaallll AArrmmss FFiirriinngg 
 RRaannggee , please contact us at  PA2@usace.army.mil  or write to:

 UUSSAACCEE,, HHuunnttiinnggttoonn DDiissttrriicctt
 AATTTTNN:: WWVVMMAA PPrroojjeecctt MMaannaaggeerr
 ((CCEELLRRHH--PPMM--PPPP--PP))
 550022 88 tthh  SSttrreeeett
 HHuunnttiinnggttoonn,, WWVV 2255770011

 UUSSAACCEE,, HHuunnttiinnggttoonn DDiissttrriicctt
 AATTTTNN:: PPuubblliicc AAffffaaiirrss OOffffiicceerr
 ((CCEELLRRHH--PPAA))
 550022 88 tthh  SSttrreeeett
 HHuunnttiinnggttoonn,, WWVV 2255770011

 PPUUBBLLIICC NNOOTTIICCEE
 RReeqquueesstt ffoorr iinnffoorrmmaattiioonn aabboouutt tthhee 
 ffoorrmmeerr BBuueennaa SSmmaallll AArrmmss FFiirriinngg RRaannggee

 Recently, the U.S. Army Corps of Engineers completed a Site 
 Inspection at the former  BBeeaarrddeenn KKnnoobb FFiirriinngg RRaannggee.. TThhiiss 
 ssiittee wwaass uusseedd aass ffiirriinngg ppooiinnttss aanndd ttaarrggeett llooccaattiioonnss ffoorr 
 aarrttiilllleerryy,, mmoorrttaarr rroouunnddss,, aanndd mmaacchhiinnee gguunn ffiirree ffrroomm 11994433 ttoo
 11994444..

 The former  BBeeaarrddeenn KKnnoobb FFiirriinngg RRaannggee  is one of many former 
 military installations throughout the United States that will be 
 reviewed under the Department of Defense  s Munitions 
 Response Site Prioritization Protocol. This protocol is used to
 assess sites that may have unexploded ordnance, discarded 
 military munitions or munitions constituents, and to assign 
 priorities for any additional investigation or munitions removal that 
 may be required.
 The evaluation criteria, including types of munitions that may be 
 present, ease of access to the site and number of people living 
 near the site, are available for public review in the Site Inspection 
 Report. A copy of the document is in the Public Information 
 Repository located at the  UU..SS.. FFoorreesstt SSeerrvviiccee,, PPoottoommaacc 
 RRaannggeerr DDiissttrriicctt OOffffiiccee,, 22449999 NN.. FFoorrkk HHiigghhwwaayy,, PPeetteerrssbbuurrgg,, 
 WWVV 2266884477..
 For more information or if you have additional information about 
 past activities related to the former  BBeeaarrddeenn KKnnoobb FFiirriinngg 
 RRaannggee , please contact us at  PA2@usace.army.mil  or write to:

 UUSSAACCEE,, HHuunnttiinnggttoonn DDiissttrriicctt
 AATTTTNN:: WWVVMMAA PPrroojjeecctt MMaannaaggeerr
 ((CCEELLRRHH--PPMM--PPPP--PP))
 550022 88 tthh  SSttrreeeett
 HHuunnttiinnggttoonn,, WWVV 2255770011

 UUSSAACCEE,, HHuunnttiinnggttoonn DDiissttrriicctt
 AATTTTNN:: PPuubblliicc AAffffaaiirrss OOffffiicceerr
 ((CCEELLRRHH--PPAA))
 550022 88 tthh  SSttrreeeett
 HHuunnttiinnggttoonn,, WWVV 2255770011

 PPUUBBLLIICC NNOOTTIICCEE
 RReeqquueesstt ffoorr iinnffoorrmmaattiioonn aabboouutt tthhee 
 ffoorrmmeerr BBeeaarrddeenn KKnnoobb FFiirriinngg RRaannggee

HUNTINGTON,  (AP) — Pro-
fessors at Marshall University say
President Stephen Kopp and his ad-
ministration have deliberately de-
layed access to information about
the school’s budget, even propos-
ing to charge more than $54,000
for documents that a school attor-
ney says would take three months
to produce.
Kopp’s chief of staff, Matt

Turner, denies any attempt to in-
timidate staff or keep information
secret.
But the American Federation of

Teachers of West Virginia tells the
Charleston Gazette  it believes the
administration has violated state
law, and it’s threatening legal ac-
tion.
“This is master manipulation,”

said finance professor Dallas
Brozik, one of two faculty mem-
bers who filed Freedom of Infor-

mation Act requests after a budget
dispute with the administration. “It
seems like they’re trying to cover
it up and stall as long as they can.
But it’s our right to know.
“Before we can do anything of

intelligence with the budget prob-
lems, we need to look under the
hood,” Brozik said. Kopp “said he
was going to be transparent, but ac-
tions speak louder than words.”
Faculty passed a no-confidence

vote on Kopp by a nearly 3-1 ratio
on May 1 after he secretly swept all
departmental accounts — some
$10 million — into a central hold-
ing account overnight.
Kopp, who said he wanted to

analyze revenues and expenses,
later apologized and had the money
returned. But he’s also said that
Marshall’s current budgeting
model isn’t suitable for an institu-
tion of its size, especially when it’s

facing a $5 million cut in state
funding. Marshall has about
14,000 students.
Kopp wants a more centralized

model to allow for better fiscal
management, simplified fees for
students and the creation of a fac-
ulty and staff compensation pool.
Brozik filed a FOIA request for

five years’ worth of budget data on
May 10.
Associate general counsel Jen-

donnae Houdyschell told him the
request wasn’t specific enough and
said it would cost $54,296 to com-
pile, review, redact and print some
300,000 pages.
Brozik said he revised his re-

quest several times, reducing his
request to the past three fiscal
years. The bill for that was about
$32,000.
He then asked for electronic

records to avoid printing costs.

“This information does not exist
in an electronic format which we
can utilize to provide you with this
information,” Houdyschell replied.
Education professor James Sot-

tile filed similar requests and re-
ceived similar responses.
Marshall officials said it would

cost the school nearly $10,000 just
to collect and organize the docu-
ments.
In a second request, Sottile was

told certain records didn’t exist and
Marshall isn’t obligated to create
them.
Christine Barr of the AFT-West

Virginia said her organization be-
lieves Kopp has violated state law,
which only allows government
bodies to charge for the “actual
cost” of reproducing public
records.
“When the accounts were

swept, and the faculty became so

upset, Kopp said his door was al-
ways open, and said he would be
more transparent,” Barr said, “so
they started asking, and they’ve
been shut down.
“Apparently, the cost of trans-

parency is $54,000.”
Turner, however, insists nothing

sinister is afoot.
“There’s no attempt to not dis-

close information to them or any-
thing sinister as would be
suggested,” he said.
“There are a lot of pages,”

Turner said. “Anything involving
costs is based upon the amount of
effort that would produce the doc-
uments requested. There’s no intent
to intimidate.”
He declined further comment

but said a budget work group has
been created since the account-
sweep dispute and is making
progress.

Faculty says Marshall demanding $54K for documents

WVU launches plan to cut costs as funding shrinks

COLUMBUS, Ohio (AP) — Two Ohio
high school football players convicted of rap-
ing a 16-year-old girl last year will be classified
as sex offenders at a hearing next week.
The June 14 hearing by Judge Thomas

Lipps at Jefferson County Juvenile Court in
eastern Ohio is a possible first step for the two
teens to be transferred from a state juvenile de-
tention center to a facility that works with sex
offenders.
Lipps must place the teens in one of three

sex offender levels, with the strictest requiring
reporting every three months for life and the
most lenient requiring annual reporting for 10
years. Unlike adult sex offenders, however, the
teens’ names won’t be included on publicly ac-
cessible websites. And the teens can request to
be removed later based on their history of re-
habilitation.
Lipps sentenced Trent Mays, 17, and

Ma’Lik Richmond, 16, to time in the juvenile
detention system in March. He convicted them
of raping the West Virginia girl after an Au-
gust party celebrating a successful football
team scrimmage. Richmond was sentenced to
at least one year for raping the girl, while Mays
was sentenced to at least two for raping her and
taking a picture of the underage girl naked.
The case received international attention be-

cause of the role of texting and social media in
exposing the attack. A grand jury is consider-
ing whether other people broke the law in con-
nection with the case by not alerting authorities

to initial reports of the rape.
At the time of their conviction and sentenc-

ing in March, Lipps recommended the boys be
assigned to a facility in Chillicothe that he said
has a strong program for treating juvenile sex
offenders, Lighthouse Youth Center-Paint
Creek.
The privately operated center is an open

campus where staff members rely on their re-
lationship with residents to prevent escapes, ac-
cording to the Department of Youth Services.
Staff and children live together at the facil-

ity, which has shown success in keeping teens
treated there from committing new crimes.
Both Paint Creek and state officials conduct

face-to-face meetings with young people and
review their records in state facilities whenever
determining placement, said Youth Services
spokeswoman Kim Parsell, adding that all state
juvenile facilities “are able to meet the unique
needs of youth.” She declined to comment
specifically on the hearing or Mays and Rich-
mond’s case.
Mays welcomed the chance for the transfer,

his lawyer said.
“Our client looks forward to the opportunity

to attend the Paint Creek program, follow all
the facility rules, and display to the Court and
the community that he has been rehabilitated
fully in hopes of returning to his family,”
Columbus attorney Brian Duncan said in a
statement. Messages were left for Richmond’s
attorney.

Judge to label Ohio football
players sex offenders



APPENDIX C 

INTERVIEW DOCUMENTATION 

NO INTERVIEWS WERE CONDUCTED AT THIS SITE; THEREFORE, 
NO INTERVIEW DOCUMENTATION IS INCLUDED WITH THIS 

REPORT 
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DAILY FIELD REPORT
MMRP SITE INSPECTION 

CONTRACT NO. W912PP-11-C-0007     DELIVERY ORDER NO. 0001
JOB NO: 748073-30002     DATE/DAY: 26-Sep-11
SITE NAME: WVMA (Brown/Cabin Mountain Firing Ranges)     REPORT NO: 1
USACE DISTRICT: CELRH     SHEET: 1
WEATHER: High of 81°, Low of 65°, windy with scattered thunderstorms

  
WORK IN PROGRESS OR COMPLETED:

1.  Mobilization/Demobilization CUMULATIVE

1,222 Miles Driven 1,222
3/5,630 Number of Flights/Miles Flown 3/5,630

4 Number of Personnel 4

2. Reconnaissance Details
0 Linear Feet: 0

3.  MC Sampling Details
0 Soil Samples 0
0 Sediment Samples 0
0 Water Samples 0

4. QC Activities
0 Soil Samples 0
0 Sediment Samples 0
0 Water Samples 0

5. QA Activities
0 Soil Samples 0
0 Sediment Samples 0
0 Water Samples 0

Sampling Notes:  No QA Samples at this site.

6. Safety Activities

Tailgate Brief
Yes/No

Parsons Field Team Leader           Lauren Johnson Cell Phone: (720) 988-4413 No

Parsons UXO Technician/SSHO Cell Phone: (850) 685-5145 No

Eco Sampling Technician Cell Phone: (818) 397-2248 No

Eco Field Team Member Carlos Hernandez Cell Phone: (714) 925-5666 No

None
 

EQUIPMENT LIST:  

QC CHECKS
Analog Instrument YES NO

Handheld GPS YES NO
GIS Data Logger YES NO

No

Horriba U-22 Water Meter

No

                                               VISITORS
No

Water Sampling Equipment

(Place ' X ' in appropriate box)

QUALITY CONTROL CHECKS

No safety briefing was conducted on the mobilization day.

SITE VISIT TEAM (SVT)
On-site
Yes/No

Standard Field Kit Items:  
Schonstedt 92-XTi , Trimble GeoXT, Garmin Rhino 530 HCx handheld GPS/radio, Iridium 
9555 Satellite Phone, field computer, digital camera, first aid kit

NoJon Bell

Steven Saunders



None  

ACCIDENTS REPORTED TODAY: 0
ACCIDENTS TO DATE: 0       PREPARED BY FTL: Lauren Johnson

Name Lauren Johnson, Field Team Leader

Date:
Phone 

S tt A d (P )

None
ADDITIONAL INFORMATION:

The site visit team (SVT) will meet with Rick Meadows, the CELRH project manager, and with Ken Dzaak from the Canaan 
Valley Institute for the safety tailgate meeting, prior to the start of field work.  Rick Meadows and Carlos Hernandez will spend 
the day at the Fore Knobs / Bear Rocks Firing Ranges (MRS04) to determine whether additional rights-of-entry (ROEs) will be 
required to gain access to the site.  They will also obtain maps of the area from various sources.  Meanwhile, the SVT will 
conduct QR and 7-point wheel soil sampling at the Brown/Cabin Mountain Firing Ranges (MRS06) at the West Virginia 
Maneuver Area FUDS.

Laura Kelley (Parsons PM)

ACTIVITIES SCHEDULED FOR NEXT WORK DAY:

Field-generated analytical results

Check all attachments:
Field sampling forms (in separate submittal)

REQUEST FOR PROJECT ACTION:

26-Sep-11

Signed by:

Chain-of-custody forms  (in separate submittal)

Copies sent to:
Cell: (720) 988-4413                Office: (303) 764-8830

C l H d (E )
Brenda Gallaway (Parsons) Opjit Ghuman (Eco)

Richard Meadows (CELRH PM)
Mohammad Estiri (Eco - PM)
Brian Jordan (CESPA)

Scott Anderson (Parsons)
Sandra de las Fuentes (Parsons)

Carlos Hernandez (Eco)



DAILY FIELD REPORT
MMRP SITE INSPECTION 

CONTRACT NO. W912PP-11-C-0007     DELIVERY ORDER NO. 0001
JOB NO: 748073-30002     DATE/DAY: 27-Sep-11
SITE NAME: WVMA (Brown/Cabin Mountain Firing Ranges)     REPORT NO: 2
USACE DISTRICT: CELRH     SHEET: 1
WEATHER: High of 79° overcast with scattered showers

  
WORK IN PROGRESS OR COMPLETED:

1.  Mobilization/Demobilization CUMULATIVE

35 Miles Driven 1257
0/0 Number of Flights/Miles Flown 3/5,630
4 Number of Personnel -

2. Reconnaissance Details
24,288 Linear Feet:(4.6 miles) 24,288

3.  MC Sampling Details
3 Soil Samples 3
0 Sediment Samples 0
0 Water Samples 0

Sampling Notes:   See Attached DQCR

4. QC Activities
3 Soil Samples 3
0 Sediment Samples 0
0 Water Samples 0

Sampling Notes:   See Attached DQCR

5. QA Activities
0 Soil Samples 0
0 Sediment Samples 0
0 Water Samples 0

Sampling Notes:   See Attached DQCR

6. Safety Activities

Tailgate Brief
Yes/No

Parsons Field Team Leader          Lauren Johnson Cell Phone: (720) 988-4413 Yes

Parsons UXO Technician/SSHO Cell Phone: (850) 685-5145 Yes

Eco Sampling Technician Cell Phone: (818) 397-2248 Yes

Eco Field Team Member Carlos Hernandez Cell Phone: (714) 925-5666 Yes

Rick Meadows CELRH Cell Phone: (304) 543-2755 Yes

Ken Dzaack CVI Cell Phone: (304) 678-3093 Yes

EQUIPMENT LIST:  

Standard Field Kit Items:  

Yes

Yes

Yes

                                               VISITORS

Jon Bell

Steven Saunders

Water Sampling Equipment

Yes

Schonstedt 92-XTi , Trimble GeoXT, Garmin Rhino 530 HCx handheld GPS/radio, Iridium 9555 
Satellite Phone, field computer, digital camera, first aid kit

A safety briefing was conducted at the hotel, prior to the start of field activities.  A tailgate safety briefing was also conducted on 
site, prior to the start of field activities.  Topics included communication, hospital directions, uneven terrain, severe weather, 
lightning, heat stress, cold stress, hydration, types of dangerous vegetation, dangerous animals, insects, types of munitions, and 
slips, trips, and falls.

SITE VISIT TEAM (SVT)
On-site
Yes/No

Yes

Yes

Horriba U-22 Water Meter 



QC CHECKS
Analog Instrument YES X NO

Handheld GPS YES X NO
GIS Data Logger YES X NO

All other site details recorded in PDA/Logbook.

None  

ACCIDENTS REPORTED TODAY: 0
ACCIDENTS TO DATE: 0       PREPARED BY FTL: Lauren Johnson

WVMA (Brown/Cabin Mountain Firing Ranges MRS)
Date:
Site Location:

748073-30002

0001Delivery Order Number:     
W912PP-11-C-0007

ADDITIONAL INFORMATION:

ACTIVITIES SCHEDULED FOR NEXT WORK DAY:

27-Sep-11

The site visit team (SVT) conducted approximately 4.6 miles of qualitative reconnaissance (QR) and completed 
CRREL 7-point wheel surface soil sampling at the Brown/Cabin Mountain Firing Ranges MRS (MRS06) at the Former

Project Number:
Project Name: MMRP FUDS SI

Contract Number:

The SVT will conduct QR, 7-point wheel soil sampling, and surface water/sediment sampling at the Brown/Cabin Mountain Firing 
Ranges (MRS06) at the West Virginia Maneuver Area FUDS.  The SVT will also ship the samples to the laboratory.

REQUEST FOR PROJECT ACTION:

DAILY CONTRACTOR QUALITY CONTROL REPORT

(Place ' X ' in appropriate box)

QUALITY CONTROL CHECKS

DAILY FIELD SI ACTIVITIES CONDUCTED

This area was referred to as an old quarry by Ken Dzaack at the Canaan Valley Institute (CVI).  The area did have 
some exposed bedrock, and a couple small piles of rock nearby.  However, it did not appear that a great deal of rock 
had been removed from the area.  The SVT found no ordnance, but did detect a couple small subsurface anomalies.  
A small amount of QR was also conducted along the east side of Yellow Creek.  No evidence of ordnance was 
observed in that area.  The SVT made several small deviations from the QR due to dense vegetation and rocky 
surface conditions.  The SVT also deviated from the planned QR to the south of sample WVMA-MRS06-SS-02-01 due 
to a ridge with a vertical rock face, which the team had to hike around.  Samples SS-02-01 and SS-02-04 were 
collected from the planned sample depth of 0 to 2 inches below ground surface (bgs).  Sample SS-02-02 was collected 
from 0 to 6 inches bgs due to a thick vegetative surface layer.  Therefore, the sample ID was changed to SS-06-02 to 
represent the actual sample depth.  A duplicate sample was collected at SS-02-01.   

The SVT will conduct QR, 7-point wheel soil sampling, and surface water/sediment sampling at the 
Brown/Cabin Mountain Firing Ranges (MRS06) at the West Virginia Maneuver Area FUDS.  The SVT will 
also ship the samples to the laboratory.

CRREL 7-point wheel surface soil sampling at the Brown/Cabin Mountain Firing Ranges MRS (MRS06) at the Former 
West Virginia Maneuver Area.  One loop of QR was conducted on top of Brown Mountain, near the Brown Mountain 
Trailhead (north of the Camp 70 Road).  No unexploded ordnance (UXO) or munitions debris was found.  The SVT 
observed hikers in the area, and a hunting blind in a tree on the mountain.  Near the top of the mountain, the SVT 
observed what appeared to be elongated mounds of soil with random orientation.  The mounds were approximately 12 
to 15 feet long, and 10 feet wide.  No munitions debris or subsurface anomalies were found in the area and the SVT 
could not determine the origin of the mounds. A second loop of QR was conducted at the suspected firing point for the 
Brown Mountain Firing Range.  

TOMORROW'S OPERATION PLAN



pH Temp.
(s.u.) (ºC)
N/A N/A

Temp. (ºC) Cond.      
(µS/cm)

pH          
(s.u.)

N/A N/A N/A

Media Time Analysis
Shipment  

Date
Lab Comments

Soil 1606
Al, Cu, Pb, Zn, 
Explosives, pH

9/28/2011
APPL, 

Inc.
MS/MSD

Soil 1609
Al, Cu, Pb, Zn, 
Explosives, pH

9/28/2011
APPL, 

Inc.

Field 
duplicate of 
SS-02-01

Soil 1706
Al, Cu, Pb, Zn, 
Explosives, pH

9/28/2011
APPL, 

Inc.

Soil 1410
Al, Cu, Pb, Zn, 
Explosives, pH

9/28/2011
APPL, 

Inc.

WVMA-MRS06-SS-02-01

WVMA-MRS06-SS-02-DUP

Departures from approved SAP:  

WVMA-MRS06-SS-02-04

Comments:   N/A

Field Instrument Measurements (list or provide attachment):  

Water Sample ID:
Turbidity         (NTU)

N/A N/A

WVMA-MRS06-SS-06-02

List all field and quality control samples collected (list or provide attachment): 

N/AEquip. Reading: N/A N/A

Conductivity Turbidity
Time

(µS/cm) (NTU)

Water Sample Equipment Calibrations (list or provide attachment)

Sample ID

The SVT made several small deviations from the QR due to dense vegetation and rocky surface 
conditions.  The SVT also deviated from the planned QR to the south of sample WVMA-MRS06-SS-02-
01 due to a ridge with a vertical rock face, which the team had to hike around.

None

X

Name Lauren Johnson, Field Team Leader

Date:

Phone 

Scott Anderson (Parsons)
Sandra de las Fuentes (Parsons)

Carlos Hernandez (Eco)
Brenda Gallaway (Parsons)

Check all attachments:
Field sampling forms (in separate submittal)

Instructions given by government personnel:   

Opjit Ghuman (Eco)

Richard Meadows (CELRH PM
Mohammad Estiri (Eco - PM)
Brian Jordan (CESPA)

Laura Kelley (Parsons PM)

Cell: (720) 988-4413                Office: (303) 764-8830
Copies sent to:

27-Sep-11

Signed by:

Chain-of-custody forms  (in separate submittal)
Field-generated analytical results



DAILY FIELD REPORT
MMRP SITE INSPECTION 

CONTRACT NO. W912PP-11-C-0007     DELIVERY ORDER NO. 0001
JOB NO: 748073-30002     DATE/DAY: 28-Sep-11
SITE NAME: WVMA (Brown/Cabin Mountain Firing Ranges)     REPORT NO: 3
USACE DISTRICT: CELRH     SHEET: 1
WEATHER: High of 79°, low of 73°, partly cloudy

  
WORK IN PROGRESS OR COMPLETED:

1.  Mobilization/Demobilization CUMULATIVE

194 Miles Driven 1,451
0/0 Number of Flights/Miles Flown 3/5,630
4 Number of Personnel --

2. Reconnaissance Details
19,930 Linear Feet:(3.8 miles) 44,218

3.  MC Sampling Details
3 Soil Samples 6
1 Sediment Samples 1
1 Water Samples 1

Sampling Notes:   See Attached DQCR

4. QC Activities
0 Soil Samples 3
0 Sediment Samples 0
0 Water Samples 0

Sampling Notes:   See Attached DQCR

5. QA Activities
0 Soil Samples 0
0 Sediment Samples 0
0 Water Samples 00 Water Samples 0

Sampling Notes:   No QA split samples for this program.

6. Safety Activities

Tailgate Brief
Yes/No

Parsons Field Team Leader          Lauren Johnson Cell Phone: (720) 988-4413 Yes
Parsons UXO Technician/SSHO Cell Phone: (850) 685-5145 Yes
Eco Sampling Technician Cell Phone: (818) 397-2248 Yes
Eco Field Team Member Carlos Hernandez Cell Phone: (714) 925-5666 Yes

None

EQUIPMENT LIST:  

Yes

A tailgate safety briefing was also conducted on site, prior to the start of field activities.  Topics included communication, hospital 
directions, uneven terrain, severe weather, lightning, heat stress, cold stress, hydration, types of dangerous vegetation, dangerous 
animals, insects, types of munitions, and slips, trips, and falls.

SITE VISIT TEAM (SVT)
On-site
Yes/No

Yes

Horriba U-22 Water Meter 

Standard Field Kit Items:  
Schonstedt 92-XTi , Trimble GeoXT, Garmin Rhino 530 HCx handheld GPS/radio, Iridium 9555 
Satellite Phone, field computer, digital camera, first aid kit

Water Sampling Equipment

Jon Bell
Steven Saunders

Yes
Yes

                                               VISITORS



QC CHECKS
Analog Instrument YES X NO

Handheld GPS YES X NO
GIS Data Logger YES X NO

All other site details recorded in PDA/Logbook.

None  

ACCIDENTS REPORTED TODAY: 0
ACCIDENTS TO DATE: 0       PREPARED BY FTL: Lauren Johnson

0001Delivery Order Number:     

The SVT will conduct QR, 7-point wheel soil sampling, and surface water/sediment sampling at the Brown/Cabin Mountain Firing 
Ranges (MRS06) at the West Virginia Maneuver Area FUDS.  The SVT will also ship the samples to the laboratory.

REQUEST FOR PROJECT ACTION:

DAILY CONTRACTOR QUALITY CONTROL REPORT

748073-30002

DAILY FIELD SI ACTIVITIES CONDUCTED

(Place ' X ' in appropriate box)

QUALITY CONTROL CHECKS

Contract Number: W912PP-11-C-0007

Project Name:

ADDITIONAL INFORMATION:

ACTIVITIES SCHEDULED FOR NEXT WORK DAY:

28-Sep-11

The site visit team (SVT) conducted approximately 3.8 miles of qualitative reconnaissance (QR) and completed surface 
water / sediment sampling and CRREL 7-point wheel surface soil sampling at the Brown/Cabin Mountain Firing Ranges 

S ( S06) S Q f S

MMRP FUDS SI
Project Number:
Site Location:
Date:

WVMA (Brown/Cabin Mountain Firing Ranges MRS)

TOMORROW'S OPERATION PLAN

MRS (MRS06) at the Former West Virginia Maneuver Area.  The SVT conducted QR on the east side of the MRS, along 
the west-facing slope of Cabin Mountain.  Cabin Mountain was indicated by a historical Forest Service Map to be the 
target area for the Cabin Mountain Firing Range.  No munitions debris, subsurface anomalies, or evidence of DoD-use 
were observed during the QR or sampling.  No MEC items were found.  

The SVT will conduct QR, 7-point wheel soil sampling, and surface water/sediment sampling at the 
Brown/Cabin Mountain Firing Ranges (MRS06) at the West Virginia Maneuver Area FUDS.  The SVT will 
also ship the samples to the laboratory.

The surface water / sediment sample combination (SW-02 and SD-02) was collected from Yellow Creek, just before its 
convergence with the Blackwater River.  No munitions debris was found at the sample location; however, unexploded 
ordnance (UXO) consisting of 3.25-inch rockets have historically been found upstream from this location, either in the 
creek bed or near it.  Sample WVMA-MRS06-SS-02-09 was found to be within private land, for which the property 
owner denied right-of-entry.  Therefore, the SVT plans to relocate the sample later in the week.  Samples SS-02-06 and 
SS-02-08 were collected from their planned locations.  Sample SS-02-07 was moved to a location east and up-slope of 
A Frame Road.  The hillside to the west of the road was steep, and covered with downed trees and dense vegetation, 
making it unsafe to traverse.  Samples SS-02-06, SS-02-07, and SS-02-08 were collected from the planned sample 
depth of 0 to 2 inches below ground surface (bgs).   



pH Temp.
(s.u.) (ºC)

4 19.32

Temp. (ºC) Cond.      
(µS/cm)

pH          
(s.u.)

15.13 0.076 4.36

Media Time Analysis
Shipment  

Date
Lab Comments

SW 0844
Al, Cu, Pb, Zn, 
Explosives

9/28/2011
APPL, 

Inc.

SD 0848
Al, Cu, Pb, Zn, 
Explosives

9/28/2011
APPL, 

Inc.

Soil 1426
Al, Cu, Pb, Zn, 
Explosives, pH

9/29/2011
APPL, 

Inc.

Soil 1313
Al, Cu, Pb, Zn, 
Explosives, pH

9/29/2011
APPL, 

Inc.

Soil 1156
Al, Cu, Pb, Zn, 
Explosives, pH

9/29/2011
APPL, 

Inc.

Conductivity

815

(µS/cm) (NTU)

Water Sample Equipment Calibrations (list or provide attachment)

Equip. Reading: 4.49 0

Water Sample ID:

Turbidity

Sample ID

Turbidity         (NTU)

WVMA-MRS06-SW-02 2.1

WVMA-MRS06-SS-02-07

List all field and quality control samples collected (list or provide attachment): 

WVMA-MRS06-SS-02-06

Time

Departures from approved SAP:  

WVMA-MRS06-SW-02

WVMA-MRS06-SD-02

WVMA-MRS06-SS-02-08

Sample SS-02-07 was moved to a location east and up-slope of A Frame road.  The hillside to the west 
of the road was steep, and covered with downed trees and dense vegetation, making it unsafe to 

Comments:   N/A

Field Instrument Measurements (list or provide attachment):  

None

X

Name Lauren Johnson, Field Team Leader

Date:
Phone 

Scott Anderson (Parsons)

Richard Meadows (CELRH PM)
Mohammad Estiri (Eco - PM)
Brian Jordan (CESPA)

Laura Kelley (Parsons PM)

Signed by:

Chain-of-custody forms  (in separate submittal)
Field-generated analytical results

Copies sent to:

28-Sep-11

p g g
traverse. 

Cell: (720) 988-4413                Office: (303) 764-8830

Sandra de las Fuentes (Parsons)
Carlos Hernandez (Eco)

Brenda Gallaway (Parsons)

Check all attachments:
Field sampling forms (in separate submittal)

Instructions given by government personnel:   

Opjit Ghuman (Eco)



DAILY FIELD REPORT
MMRP SITE INSPECTION 

CONTRACT NO. W912PP-11-C-0007      DELIVERY ORDER NO. 0001
JOB NO: 748073-30002      DATE/DAY: 29-Sep-11
SITE NAME: WVMA (Brown/Cabin Mountain Firing Ranges)      REPORT NO: 4
USACE DISTRICT: CELRH      SHEET: 1
WEATHER: High of 61°, scattered showers, 5-10 mph wind

  
WORK IN PROGRESS OR COMPLETED:

1.  Mobilization/Demobilization CUMULATIVE

135 Miles Driven 1586
0/0 Number of Flights/Miles Flown 3/5,630
4 Number of Personnel --

2. Reconnaissance Details
21, 306 Linear Feet:(4.0 miles) 65,524

3.  MC Sampling Details
1 Soil Samples 7
1 Sediment Samples 2
1 Water Samples 2

Sampling Notes:   See Attached DQCR

4. QC Activities
0 Soil Samples 3
3 Sediment Samples 3
3 Water Samples 3

Sampling Notes:   See Attached DQCR

5. QA Activities
0 Soil Samples 0
0 Sediment Samples 0
0 Water Samples 0

Sampling Notes:    No QA split samples for this program.

6. Safety Activities

Tailgate Brief
Yes/No

Parsons Field Team Leader          Lauren Johnson Cell Phone: (720) 988-4413 Yes

Parsons UXO Technician/SSHO Cell Phone: (850) 685-5145 Yes

Eco Sampling Technician Cell Phone: (818) 397-2248 Yes

Eco Field Team Member Carlos Hernandez Cell Phone: (714) 925-5666 Yes

Ken Dzaack CVI Cell Phone: (304) 678-3093 Yes

EQUIPMENT LIST:  

QC CHECKS
Analog Instrument YES X NO

Handheld GPS YES X NO
GIS Data Logger YES X NO

Yes

A tailgate safety briefing was conducted on site, prior to the start of field activities.  Topics included communication, hospital 
directions, uneven terrain, severe weather, lightning, heat stress, cold stress, hydration, types of dangerous vegetation, dangerous 
animals, insects, types of munitions, and slips, trips, and falls.

SITE VISIT TEAM (SVT)
On-site
Yes/No

QUALITY CONTROL CHECKS

Water Sampling Equipment

Yes

Horriba U-22 Water Meter 

Standard Field Kit Items:  
Schonstedt 92-XTi , Trimble GeoXT, Garmin Rhino 530 HCx handheld GPS/radio, Iridium 9555 
Satellite Phone, field computer, digital camera, first aid kit

(Place ' X ' in appropriate box)

Yes

Yes

Yes

                                               VISITORS

Jon Bell

Steven Saunders



All other site details recorded in PDA/Logbook.

None  

ACCIDENTS REPORTED TODAY: 0
ACCIDENTS TO DATE: 0       PREPARED BY FTL: Lauren Johnson

DAILY CONTRACTOR QUALITY CONTROL REPORT

REQUEST FOR PROJECT ACTION:

The site visit team (SVT) conducted approximately 4.0 miles of qualitative reconnaissance (QR) and completed 
surface water / sediment sampling and CRREL 7-point wheel surface soil sampling at the Brown/Cabin Mountain 
Firing Ranges MRS (MRS06) at the Former West Virginia Maneuver Area.  The SVT conducted QR on Canaan 
Mountain (one of the targets for the Cabin Mountain Firing Range, south of Camp 70 Road).   The SVT originally 
planned to circle the mountain on a trail in order to reach the sample location for WVMA-MRS06-SS-02-03.  The 
bridge that crosses the Blackwater River and allows access to the QR had been removed.  Therefore, the SVT 
accessed the sample location from the south side, escorted by Ken Dzaack from the Canaan Valley Institute.  The 
SVT also conducted QR on both sides of the Blackwater River, just south of the Canaan Valley Institute.  The QR was 
conducted in areas of ground scarring and linear features, noted during the historical aerial photograph review for the 
Preliminary Assessment.  

DAILY FIELD SI ACTIVITIES CONDUCTED

TOMORROW'S OPERATION PLAN

ADDITIONAL INFORMATION:

ACTIVITIES SCHEDULED FOR NEXT WORK DAY:

The SVT will conduct QR, 7-point wheel soil sampling, and surface water/sediment sampling at the Brown/Cabin Mountain Firing 
Ranges (MRS06) at the West Virginia Maneuver Area FUDS.  The team plans to collect the ambient surface water / sediment 
sample combination (SW-03 and SD-03) and soil sample WVMA-MRS06-SS-02-05.  Since the ROE has not been received from the 
owner of the land where the SW/SD samples are located, the SVT plans to move the sample downstream and within the Canaan 
Valley Institute property.  The team will also access the sample from the Canaan Valley Institute property to the southwest.  The 
team will ship the SW/SD samples (Saturday deliver) to the laboratory prior to collecting the soil sample.  The soil sample will be 
held until shipment on Monday.

Project Number:
Site Location:

Delivery Order Number:     
Project Name: MMRP FUDS SI

Date:

0001

29-Sep-11

Contract Number: W912PP-11-C-0007

748073-30002

The SVT will conduct QR, 7-point wheel soil sampling, and surface water/sediment sampling at the 
Brown/Cabin Mountain Firing Ranges (MRS06) at the West Virginia Maneuver Area FUDS.  The team plans 
to collect the ambient surface water / sediment sample combination (SW-03 and SD-03) and soil sample 
WVMA-MRS06-SS-02-05.  Because ROE has not been received from the owner of the land where the 
SW/SD samples fall, the SVT plans to move the sample downstream and within the Canaan Valley Institute 
property.  The team will also access the sample from the Canaan Valley Institute property to the southwest.  
The team will ship the SW/SD samples (Saturday deliver) to the laboratory prior to collecting the soil sample.  
The soil sample will be held until shipment on Monday.

WVMA (Brown/Cabin Mountain Firing Ranges MRS)

No munitions debris, subsurface anomalies, or evidence of DoD-use were observed during the QR or sampling, and 
no munitions and explosives of concern (MEC) items were found.  After completing the QR at Canaan Mountain, the 
SVT was visited by the Canaan Valley Wildlife Refuge Manager, Jonathan Schafler (Canaan Mountain is within the 
refuge).  Mr. Schafler indicated that he has received no reports of ordnance in the area by the public or his staff.  He 
informed the team that today is the last day for bear hunting season.  The SVT informed Mr. Shafler of the remaining 
work to be completed on refuge land in the coming weeks.  The SVT collected surface water / sediment sample 
combination SW-01 and SD-01 from the north side of the Blackwater River, at a location upstream from a dam and 
downstream from the MRS.  Matrix spike (MS) and matrix spike duplicate (MSD) samples were collected at the same 
time.  Duplicate samples were also collected and were labeled SW-04 and SD-04.  Soil sample WVMA-MRS06-SS-02-
03 was collected from the proposed location, and the proposed depth of 0 to 2 inches below ground surface (bgs).



pH Temp.
(s.u.) (ºC)
4.00 17.31

Temp. (ºC) Cond.      
(µS/cm)

pH           
(s.u.)

16.54 0.128 6.28

Media Time Analysis
Shipment  

Date Lab Comments

SW 1135
Al, Cu, Pb, Zn, 
Explosives

9/29/2011
APPL, 

Inc.
MS/MSD

SD 1135
Al, Cu, Pb, Zn, 
Explosives

9/29/2011
APPL, 

Inc.
MS/MSD

SW 1140
Al, Cu, Pb, Zn, 
Explosives

9/29/2011
APPL, 

Inc.
FD of SW-01

SD 1140
Al, Cu, Pb, Zn, 
Explosives

9/29/2011
APPL, 

Inc.
FD of SD-01

Soil 1000
Al, Cu, Pb, Zn, 
Explosives, pH

9/29/2011
APPL, 

Inc.

None

X

Name Lauren Johnson, Field Team Leader

Date:

Phone 

Scott Anderson (Parsons)

Turbidity

Sample ID

(µS/cm)

List all field and quality control samples collected (list or provide attachment): 

(NTU)

Water Sample Equipment Calibrations (list or provide attachment)

Copies sent to:

1129Equip. Reading: 4.50 0.3

Conductivity

Comments:   N/A

Field Instrument Measurements (list or provide attachment):  

Water Sample ID:
Turbidity         

(NTU)

Chain-of-custody forms  (in separate submittal)

4.4

Field-generated analytical results

Departures from approved SAP:  

WVMA-MRS06-SS-02-03

Proposed QR around Canaan Mountain, was not completed, as planned, due to access limitations.  
The SVT originally planned to circle the mountain on a trail in order to reach the sample location for 
WVMA-MRS06-SS-02-03.  The bridge that crosses the Blackwater River and allows access to the QR 
had been removed.  Therefore, the SVT accessed the sample location from the south side, escorted 
by Ken Dzaack from the Canaan Valley Institute. 

WVMA-MRS06-SW-01

WVMA-MRS06-SW-04

WVMA-MRS06-SD-04

Laura Kelley (Parsons PM)

Cell: (720) 988-4413                Office: (303) 764-8830

WVMA-MRS06-SW-01

WVMA-MRS06-SD-01

29-Sep-11

Time

Signed by:

Sandra de las Fuentes (Parsons)
Carlos Hernandez (Eco)

Brenda Gallaway (Parsons)

Check all attachments:
Field sampling forms (in separate submittal)

Instructions given by government personnel:   

Opjit Ghuman (Eco)

Richard Meadows (CELRH PM
Mohammad Estiri (Eco - PM)
Brian Jordan (CESPA)



DAILY FIELD REPORT
MMRP SITE INSPECTION 

CONTRACT NO. W912PP-11-C-0007      DELIVERY ORDER NO. 0001
JOB NO: 748073-30002      DATE/DAY: 30-Sep-11
SITE NAME: WVMA (Brown/Cabin Mountain Firing Ranges)      REPORT NO: 5
USACE DISTRICT: CELRH      SHEET: 1
WEATHER: High of 50°, cloudy, 10-20 mph wind

  
WORK IN PROGRESS OR COMPLETED:

1.  Mobilization/Demobilization CUMULATIVE

140 Miles Driven 1,726
0/0 Number of Flights/Miles Flown 3/5,630
4 Number of Personnel --

2. Reconnaissance Details
34,212 Linear Feet:(6.48 miles) 99,736

3.  MC Sampling Details
2 Soil Samples 9
1 Sediment Samples 3
1 Water Samples 3

Sampling Notes:   See Attached DQCR

4. QC Activities
0 Soil Samples 3
0 Sediment Samples 3
0 Water Samples 3

5. QA Activities
0 Soil Samples 0
0 Sediment Samples 0
0 Water Samples 0

Sampling Notes:   No QA split samples for this program.

6. Safety Activities
A tailgate safety briefing was conducted on site, prior to the start of field activities. Topics included communication, hospital

Tailgate Brief
Yes/No

Parsons Field Team Leader          Lauren Johnson Cell Phone: (720) 988-4413 Yes

Parsons UXO Technician/SSHO Cell Phone: (850) 685-5145 Yes

Eco Sampling Technician Cell Phone: (818) 397-2248 Yes

Eco Field Team Member Carlos Hernandez Cell Phone: (714) 925-5666 Yes

None

EQUIPMENT LIST:  

QC CHECKS
Analog Instrument YES X NO

Handheld GPS YES X NO
GIS Data Logger YES X NO

Jon Bell

Steven Saunders Yes

                                               VISITORS

Standard Field Kit Items:  
Schonstedt 92-XTi , Trimble GeoXT, Garmin Rhino 530 HCx handheld GPS/radio, Iridium 9555 
Satellite Phone, field computer, digital camera, first aid kit

(Place ' X ' in appropriate box)

QUALITY CONTROL CHECKS

Water Sampling Equipment

A tailgate safety briefing was conducted on site, prior to the start of field activities.  Topics included communication, hospital 
directions, uneven terrain, severe weather, lightning, cold stress, hydration, types of dangerous vegetation, dangerous animals, 
insects, types of munitions, and slips, trips, and falls, safety when using waders, safety around water.

SITE VISIT TEAM (SVT)
On-site
Yes/No

Yes

Horriba U-22 Water Meter 

Yes

Yes



All other site details recorded in PDA/Logbook.

None  

ACCIDENTS REPORTED TODAY: 0
ACCIDENTS TO DATE: 0       PREPARED BY FTL: Lauren Johnson

0001

Date:

748073-30002

ADDITIONAL INFORMATION:

ACTIVITIES SCHEDULED FOR NEXT WORK DAY:

30-Sep-11

The site visit team (SVT) conducted approximately 6.5 miles of qualitative reconnaissance (QR) and completed surface 
water / sediment sampling and CRREL 7-point wheel surface soil sampling at the Brown/Cabin Mountain Firing Ranges 
MRS (MRS06) at the Former West Virginia Maneuver Area.  The SVT conducted QR on the Cabin Mountain, as well as 
within the wetlands of the Canaan Valley, just west of Cabin Mountain.   Areas of ground scarring and linear features 
were noted in both areas during the historical aerial photo analysis for the Preliminary Assessment (PA).  The SVT found 
no munitions debris or MEC items during the QR.  However, within the wetlands, the SVT found more than 10 circular 
craters containing subsurface anomalies.  The craters were approximately 6 feet in diameter and 2 to 3 feet deep.  
Dense grasslands made it difficult to see the craters.  More craters are presumed to be in the surrounding areas; 
however, the SVT could not survey the entire area due to an incoming storm.  On Cabin Mountain, the SVT collected an 

b ti i h li d t d d i th PA Th SVT f d t ith i t

Project Number:
Site Location:

Delivery Order Number:     

DAILY FIELD SI ACTIVITIES CONDUCTED

Rain and snow showers are expected.  If the weather allows, the SVT will conduct QR, and 7-point wheel soil sampling at the Bearden 
Knob Firing Range (MRS05) at the West Virginia Maneuver Area FUDS.  Any samples that are collected will be held until they can be 
shipped to the laboratory on Monday.

REQUEST FOR PROJECT ACTION:

Project Name: MMRP FUDS SI

DAILY CONTRACTOR QUALITY CONTROL REPORT

Contract Number: W912PP-11-C-0007

WVMA (Brown/Cabin Mountain Firing Ranges MRS)

It is possible that the stream is the linear feature seen in the historical aerial photographs.  The SVT conducted QR to 
the northeast of the Canaan Valley Institute along the Rock Shock bike trail.  The trail enabled the site visit team to reach 
a location along Yellow Creek that was upstream from any of the previous unexploded ordnance (UXO) findings and 
would represent ambient surface water and sediment conditions.  The original QR route and sample location for the 
ambient SW/SD sample is within land where the SVT was denied ROE by the land owner.  No munitions debris or MEC 
items were found during the QR or sampling.  The SVT collected surface water / sediment sample combination WVMA-
MRS06-AMB-SW-03 and WVMA-MRS06-AMB-SD-03 from a location along Yellow Creek, upstream from previous UXO 
findings and from Brown Mountain.  No munitions debris or MEC items were found in the area during the QR or 
sampling.  Soil samples WVMA-MRS06-SS-02-05 and WVMA-MRS06-SS-02-09 were moved from their planned 
locations and collected at the centers of two craters within the wetlands of the Canaan Valley.  No munitions debris or 
evidence of DoD use were found at the planned location for SS-05.

Rain and snow showers are expected.  If the weather allows, the SVT will conduct QR, and 7-point wheel soil 
sampling at the Bearden Knob Firing Range (MRS05) at the West Virginia Maneuver Area FUDS.  Any 
samples that are collected will be held until they can be shipped to the laboratory on Monday.

observation in an area where a linear ground scar was noted during the PA.  The SVT found a stream with running water 
at this location.  

TOMORROW'S OPERATION PLAN

The planned location for sample SS-09 was within land where the SVT was denied ROE by the land owner.  Both 
samples were collected from the proposed depth of 0 to 2 inches below ground surface (bgs).



pH Temp.
(s.u.) (ºC)
3.99 12.56

Temp. (ºC) Cond.      
(µS/cm)

pH          
(s.u.)

12.62 0.032 3.86

Media Time Analysis
Shipment  

Date
Lab Comments

SW 0916
Al, Cu, Pb, Zn, 
Explosives

9/30/2011
APPL, 

Inc.
Ambient 
Sample

SD 0916
Al, Cu, Pb, Zn, 
Explosives

9/30/2011
APPL, 

Inc.
Ambient 
Sample

Soil 1341
Al, Cu, Pb, Zn, 
Explosives, pH

10/3/2011
APPL, 

Inc.

Soil 1400
Al, Cu, Pb, Zn, 
Explosives, pH

10/3/2011
APPL, 

Inc.

WVMA-MRS06-AMB-SW-03

WVMA-MRS06-AMB-SD-03

WVMA-MRS06-AMB-SW-03 0.8

Departures from approved SAP:  

WVMA-MRS06-SS-02-09

Soil samples WVMA-MRS06-SS-02-05 and WVMA-MRS06-SS-02-09 were moved from their planned 
locations and collected at the centers of two craters within the wetlands of the Canaan Valley.  No 
munitions debris or evidence of DoD use were found at the planned location for SS-05.  The planned 
location for sample SS-09 was within land where the SVT was denied ROE by the land owner.  Both 
samples were collected from the proposed depth of 0 to 2 inches below ground surface (bgs). 

Instructions given by government personnel:

Comments:   N/A

Equip. Reading: 4.5 0

Conductivity

Water Sample ID:
Turbidity         

(NTU)

Field Instrument Measurements (list or provide attachment):  

Turbidity

List all field and quality control samples collected (list or provide attachment): 

(NTU)

Water Sample Equipment Calibrations (list or provide attachment)

0912

Sample ID

(µS/cm)
Time

WVMA-MRS06-SS-02-05

None

X

Name Lauren Johnson, Field Team Leader

Date:

Phone 

Scott Anderson (Parsons)
Sandra de las Fuentes (Parsons)

Carlos Hernandez (Eco)
Brenda Galloway (Parsons) Opjit Ghuman (Eco)

Signed by:

Chain-of-custody forms  (in separate submittal)
Field-generated analytical results

Cell: (720) 988-4413                Office: (303) 764-8830

Richard Meadows (CELRH PM)
Mohammad Estiri (Eco - PM)
Brian Jordan (CESPA)

Laura Kelley (Parsons PM)

Copies sent to:

30-Sep-11

Check all attachments:
Field sampling forms (in separate submittal)

Instructions given by government personnel:   









APPENDIX E 

PHOTOGRAPH DOCUMENTATION LOG 

 



Tuesday, September 27, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

12:14:22 PM

Lauren Johnson

West Virginia Maneuver Area

Trailhead for the Brown 
Mountain Trail.  Trailhead is 
accessible from Camp 70 
Road.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Mixed Trees + Brush

Drainage: None

Surface Feature: 4WD roadSoilType: Silty Sand

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Sampler: None

Topography: Gentle Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 1

09272011_1211b.JPG
Beginning of trail.

MD: 
None

09272011_1205b.JPG
Facing Canaan Mountain to the south.

09272011_1211a.JPG
Sign at the trailhead.  Facing north.

MEC/MOD: N/A

MD/MOD: 

N/A

637827.14

4333058.04

Easting

Northing

E-1



Tuesday, September 27, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

12:30:29 PM

Lauren Johnson

West Virginia Maneuver Area

Hunting blind in a tree.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Mixed Trees + Brush

Drainage: None

Surface Feature: NoneSoilType: Silty Sand

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Sampler: None

Topography: Steep Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 2

09272011_1230.JPG
Facing south, downhill.

MD: 
None

09272011_1228a.JPG
Hunting blind.

09272011_1228b.JPG
Facing northeast, uphill.

MEC/MOD: N/A

MD/MOD: 

N/A

637759.23

4333193.163

Easting

Northing

E-2



Tuesday, September 27, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

12:47:57 PM

Lauren Johnson

West Virginia Maneuver Area

Water in a drainage/stream.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Mixed Trees + Brush

Drainage: Intermittent

Surface Feature: NoneSoilType: Silty Sand

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Sampler: None

Topography: Steep Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 3

09272011_1246.JPG
Vegetation consists of trees, brush, and ferns.

MD: 
None

09272011_1245a.JPG
Facing southeast.  FTL collecting observation point.

09272011_1245b.JPG
Facing southwest.

MEC/MOD: N/A

MD/MOD: 

N/A

638010.647

4333418.401

Easting

Northing

E-3



Tuesday, September 27, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

1:21:18 PM

Lauren Johnson

West Virginia Maneuver Area

Grassy clearing in the trees.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Grasses

Drainage: None

Surface Feature: 4WD roadSoilType: Silty Sand

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Nothing of interest.

Sampler: None

Topography: Gentle Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 4

09272011_1320.JPG
Facing south.

MD: 
None

09272011_1319a.JPG
Facing north

09272011_1319b.JPG
Facing west.

MEC/MOD: N/A

MD/MOD: 

N/A

638542.411

4333563.591

Easting

Northing

E-4



Tuesday, September 27, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

1:29:12 PM

Lauren Johnson

West Virginia Maneuver Area

Found several elongated 
mounds.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Thin Trees

Drainage: None

Surface Feature: MoundSoilType: Silty Sand

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Each mound is approximately 
15 ft long by 10 ft wide.

Sampler: None

Topography: Broken Terrain

MRSPP Menu: None

MRSPP Note: None

Point_ID: 5

09272011_1326c.JPG
Facing northwest.  FTL collecting observation point.

MD: 
None

09272011_1326a.JPG
Facing north.  UXO Tech standing next to a mound.

09272011_1326b.JPG
UXO Tech standing next to a mound.

MEC/MOD: N/A

MD/MOD: 

N/A

638513.179

4333703.133

Easting

Northing

E-5



Tuesday, September 27, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

2:10:00 PM

Lauren Johnson

West Virginia Maneuver Area

Clayey rocky soil.

Time

Team Leader:

Property:

Sample ID: WVMA-MRS06-SS-02-04

Barrier: NoneVegetation: Mixed Trees + Brush

Drainage: None

Surface Feature: NoneSoilType: Clayey Organic

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Large boulders in area.

Sampler: Steven Saunders

Topography: Gentle Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 6

09272011_1411b.JPG
Placing surface soil in sample jars.

MD: 
None

09272011_1405.JPG
Collecting surface soil sample.

09272011_1406.JPG
Large boulders in background.

MEC/MOD: N/A

MD/MOD: 

N/A

637994.756

4333675.572

Easting

Northing

E-6



Tuesday, September 27, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

3:37:22 PM

Lauren Johnson

West Virginia Maneuver Area

Tall rock cliff cuts off the 
planned qualitative 
reconnaissance track.

Time

Team Leader:

Property:

Sample ID: None

Barrier: WallVegetation: Mixed Trees + Brush

Drainage: None

Surface Feature: NoneSoilType: Silt

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Site visit team will have to find 
a detour to get on top of the 
ridge.

Sampler: None

Topography: Broken Terrain

MRSPP Menu: None

MRSPP Note: None

Point_ID: 7

09272011_1536b.JPG
Facing southwest.  Large boulder in the brush.

MD: 
None

09272011_1535.JPG
Facing northwest.  Tall vertical rock wall in background.

09272011_1536a.JPG
Facing northeast.  Vertical rock wall in background to left.

MEC/MOD: N/A

MD/MOD: 

N/A

636333.562

4333758.266

Easting

Northing

E-7



Tuesday, September 27, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

4:06:00 PM

Lauren Johnson

West Virginia Maneuver Area

The sample location is on top 
of the rocky ridge.  Moved 
sample slightly because of 
lack of soil on top of the 
bedrock.

Time

Team Leader:

Property:

Sample ID: WVMA-MRS06-SS-02-01

Barrier: NoneVegetation: Heavy Brush

Drainage: None

Surface Feature: NoneSoilType: Clayey Organic

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

MS/MSD and WVMA-MRS06-
SS-02-DUP were also 
collected at this location.

Sampler: Steven Saunders

Topography: Gentle Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 8

09272011_1618.JPG
UXO Tech standing in brush.

MD: 
None

09272011_1602.JPG
Collecting surface soil.

09272011_1603.JPG
Placing surface soil in plastic bag.

MEC/MOD: N/A

MD/MOD: 

N/A

636390.194

4333859.009

Easting

Northing

E-8



Tuesday, September 27, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

5:06:00 PM

Lauren Johnson

West Virginia Maneuver Area

Near Yellow Creek. No 
ordnance found in the area.

Time

Team Leader:

Property:

Sample ID: WVMA-MRS06-SS-06-02

Barrier: NoneVegetation: Mixed Trees + Brush

Drainage: None

Surface Feature: NoneSoilType: Silty Organic

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Sampler: Steven Saunders

Topography: Gentle Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 9

09272011_1707.JPG
Placing soil in sample jars.

MD: 
None

09272011_1702.JPG
Collecting surface soil sample.

09272011_1703.JPG
Gently sloping terrain with trees and brush.

MEC/MOD: N/A

MD/MOD: 

N/A

636685.677

4334269.457

Easting

Northing

E-9



Tuesday, September 27, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

5:25:21 PM

Lauren Johnson

West Virginia Maneuver Area

Vegetation along Yellow 
Creek consists of trees, 
brush, and grass.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Mixed Brush + Grass

Drainage: None

Surface Feature: NoneSoilType: Silty Organic

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Sampler: None

Topography: Gentle Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 10

09272011_1724.JPG
Facing east.

MD: 
None

09272011_1723a.JPG
Facing north.

09272011_1723b.JPG
Facing south.

MEC/MOD: N/A

MD/MOD: 

N/A

636487.858

4334178.242

Easting

Northing

E-10



Tuesday, September 27, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

5:39:57 PM

Lauren Johnson

West Virginia Maneuver Area

Subsurface anomaly detected.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Thin Trees

Drainage: None

Surface Feature: NoneSoilType: Silty Sand

SoilColor: Brown Surface Debris: None

Subsurface Met: Single Item

MEC: None

Area: MRS06

Sampler: None

Topography: Gentle Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 11

09272011_1738b.JPG
Facing east.

MD: 
None

09272011_1737.JPG
Subsurface anomaly location

09272011_1738a.JPG
Facing south.

MEC/MOD: N/A

MD/MOD: 

N/A

636108.254

4333991.398

Easting

Northing

E-11



Tuesday, September 27, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

5:53:35 PM

Lauren Johnson

West Virginia Maneuver Area

This area is a reported former 
firing point.  This spot is 
referred to as "the old quarry" 
by the Canaan Valley Institute.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Grasses

Drainage: None

Surface Feature: NoneSoilType: Sand

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

This area is accessible from 
Camp 70 Road.

Sampler: None

Topography: Gentle Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 12

09272011_1752c.JPG
Facing south.

MD: 
None

09272011_1752a.JPG
Facing north.

09272011_1752b.JPG
Facing east.  Rock fire pit in foreground.

MEC/MOD: N/A

MD/MOD: 

N/A

636026.315

4333935.979

Easting

Northing

E-12



Wednesday, September 28, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

8:44:00 AM

Lauren Johnson

West Virginia Maneuver Area

Also collected WVMA-MRS06-
SD-02.

Time

Team Leader:

Property:

Sample ID: WVMA-MRS06-SW-02

Barrier: NoneVegetation: Mixed Trees + Brush

Drainage: Creek

Surface Feature: NoneSoilType: Sand

SoilColor: Tan Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Sampler: Carlos Hernandez

Topography: Broken Terrain

MRSPP Menu: None

MRSPP Note: None

Point_ID: 13

09282011_0842.JPG
Collecting sediment sample.

MD: 
None

09282011_0835a.JPG
Collecting parameters in Yellow Creek.

09282011_0838.JPG
Sampling Lead collecting surface water sample.

MEC/MOD: N/A

MD/MOD: 

N/A

635871.553

4333962.458

Easting

Northing

E-13



Wednesday, September 28, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

11:25:19 AM

Lauren Johnson

West Virginia Maneuver Area

Hiked from A Frame Road to 
get here.  Nothing of interest.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Mixed Trees + Brush

Drainage: Intermittent

Surface Feature: NoneSoilType: Silty

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Sampler: None

Topography: Steep Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 14

09282011_1122.JPG
Facing west.

MD: 
None

09282011_1121a.JPG
Facing north.

09282011_1121b.JPG
Facing south.  FTL on left, collecting observation point.  UXO 
Tech on right.

MEC/MOD: N/A

MD/MOD: 

N/A

643836.184

4333755.813

Easting

Northing

E-14



Wednesday, September 28, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

11:56:00 AM

Lauren Johnson

West Virginia Maneuver Area

Near a gully.

Time

Team Leader:

Property:

Sample ID: WVMA-MRS06-SS-02-08

Barrier: NoneVegetation: Mixed Trees + Brush

Drainage: None

Surface Feature: NoneSoilType: Clayey Silt

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Sampler: Carlos Hernandez

Topography: Steep Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 15

09282011_1149.JPG
Placing soil in sample jars.

MD: 
None

09282011_1147a.JPG
Sample location, cleared of vegetation.

09282011_1147b.JPG
Homogenizing soil in plastic bag.

MEC/MOD: N/A

MD/MOD: 

N/A

643625.628

4333475.108

Easting

Northing

E-15



Wednesday, September 28, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

12:15:09 PM

Lauren Johnson

West Virginia Maneuver Area

Area looks like it was scraped 
when they built the road.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Grasses

Drainage: None

Surface Feature: 4WD RoadSoilType: Mixed

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Sampler: None

Topography: Steep Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 16

09282011_1211b.JPG
Facing west toward 4WD road.

MD: 
None

09282011_1210.JPG
Facing northeast.  View of scraped area.

09282011_1211a.JPG
Facing southeast at same scraped area.

MEC/MOD: N/A

MD/MOD: 

N/A

643663.034

4333062.229

Easting

Northing

E-16



Wednesday, September 28, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

12:30:59 PM

Lauren Johnson

West Virginia Maneuver Area

The site visit team cut up the 
hill and through a creek to get 
here.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Heavy Brush

Drainage: None

Surface Feature: 4WD roadSoilType: Silty Organic

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Heavy ferns, brush, and trees 
in the area.

Sampler: None

Topography: Steep Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 17

09282011_1228c.JPG
Following what appears to be an old trail or 4WD road.

MD: 
None

09282011_1228a.JPG
Heavy brush and grass.

09282011_1228b.JPG
Dense trees and brush.

MEC/MOD: N/A

MD/MOD: 

N/A

643716.332

4332888.976

Easting

Northing

E-17



Wednesday, September 28, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

12:51:09 PM

Lauren Johnson

West Virginia Maneuver Area

Nothing of interest.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Mixed Trees + Brush

Drainage: None

Surface Feature: 4WD roadSoilType: Silty Organic

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Sampler: None

Topography: Steep Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 18

09282011_1248c.JPG
Facing northeast.

MD: 
None

09282011_1248a.JPG
Facing northwest.  Dense trees and brush in area.

09282011_1248b.JPG
Facing north.  Steep slope.

MEC/MOD: N/A

MD/MOD: 

N/A

643697.105

4332678.656

Easting

Northing

E-18



Wednesday, September 28, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

1:13:00 PM

Lauren Johnson

West Virginia Maneuver Area

Nothing of interest in area.

Time

Team Leader:

Property:

Sample ID: WVMA-MRS06-SS-02-07

Barrier: NoneVegetation: Dense Trees

Drainage: None

Surface Feature: NoneSoilType: Silty Organic

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Sampler: Carlos Hernandez

Topography: Steep Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 19

09282011_1307.JPG
Filling the sample jars with soil.

MD: 
None

09282011_1305.JPG
Collecting surface soil sample.

09282011_1306.JPG
Homogenizing the soil in the plastic bag.

MEC/MOD: N/A

MD/MOD: 

N/A

643546.802

4332363.769

Easting

Northing

E-19



Wednesday, September 28, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

2:26:00 PM

Lauren Johnson

West Virginia Maneuver Area

Nothing of interest in area.

Time

Team Leader:

Property:

Sample ID: WVMA-MRS06-SS-02-06

Barrier: NoneVegetation: Thin Trees

Drainage: None

Surface Feature: NoneSoilType: Silty Organic

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Sampler: Carlos Hernandez

Topography: Steep Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 20

09282011_1422b.JPG
UXO Tech scanning forest floor for subsurface anomalies.

MD: 
None

09282011_1419.JPG
Collecting surface soil sample.

09282011_1422a.JPG
Homogenizing soil sample in plastic bag.

MEC/MOD: N/A

MD/MOD: 

N/A

642174.509

4330254.386

Easting

Northing

E-20



Thursday, September 29, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

8:56:29 AM

Lauren Johnson

West Virginia Maneuver Area

The Canaan Valley Institute 
was able to guide the site visit 
team to this side of Canaan 
Mountain, via a locked gate 
on Bearden Knob.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Grasses

Drainage: None

Surface Feature: NoneSoilType: Silty Organic

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

The team drove a 4WD road 
to the trailhead for the 
Hellbender Trail, then hiked 
the trail.  The short trail ends 
here in this open field.

Sampler: None

Topography: Gentle Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 21

09292011_0852c.JPG
Facing east

MD: 
None

09292011_0852a.JPG
Facing west

09292011_0852b.JPG
Facing north

MEC/MOD: N/A

MD/MOD: 

N/A

637166.869

4332118.527

Easting

Northing

E-21



Thursday, September 29, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

9:19:48 AM

Lauren Johnson

West Virginia Maneuver Area

Southern edge of Canaan 
Mountain.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Mixed Trees + Brush

Drainage: None

Surface Feature: NoneSoilType: Rocky

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

No ordnance found in the area.

Sampler: None

Topography: Steep Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 22

09292011_0917b.JPG
Facing north.  Top of mountain is very rocky with many 
boulders.

MD: 
None

09292011_0916.JPG
Facing south.

09292011_0917a.JPG
Facing west.

MEC/MOD: N/A

MD/MOD: 

N/A

636857.133

4332380.866

Easting

Northing

E-22



Thursday, September 29, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

9:34:42 AM

Lauren Johnson

West Virginia Maneuver Area

Nothing of interest.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Mixed Trees + Brush

Drainage: None

Surface Feature: NoneSoilType: Silty Organic

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Sampler: None

Topography: Gentle Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 23

09292011_0932b.JPG
Facing south.  A member of the Canaan Valley Institute on 
right.

MD: 
None

09292011_0931.JPG
Facing west.  Rocky terrain.

09292011_0932a.JPG
Facing north.  Lots of brush in between trees.

MEC/MOD: N/A

MD/MOD: 

N/A

636677.677

4332550.054

Easting

Northing

E-23



Thursday, September 29, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

10:00:00 AM

Lauren Johnson

West Virginia Maneuver Area

Large boulders scattered 
throughout area.

Time

Team Leader:

Property:

Sample ID: WVMA-MRS06-SS-02-03

Barrier: NoneVegetation: Mixed Trees + Brush

Drainage: None

Surface Feature: NoneSoilType: Silty Organic

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Vegetation consists of 
mountain laurel and large 
rhododendron bushes.

Sampler: Carlos Hernandez

Topography: Gentle Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 24

09292011_0956.JPG
Placing surface soil in sample jars.

MD: 
None

09292011_0950a.JPG
Collecting surface soil sample.

09292011_0950b.JPG
View of surrounding terrain and vegetation.

MEC/MOD: N/A

MD/MOD: 

N/A

636443.62

4332731.99

Easting

Northing

E-24



Thursday, September 29, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

11:35:00 AM

Lauren Johnson

West Virginia Maneuver Area

Accessed the Blackwater 
River from Camp 70 Road.  
Collected samples upstream 
from the dam.

Time

Team Leader:

Property:

Sample ID: WVMA-MRS06-SW-01

Barrier: NoneVegetation: Grasses + Brush

Drainage: River

Surface Feature: NoneSoilType: Sand

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

WVMA-MRS06-SW-01, 
WVMA-MRS06-SD-01, 
MS/MSD, and FDs (WVMA-
MRS06-SW-04, WVMA-
MRS06-SD-04)

Sampler: Carlos Hernandez

Topography: Gentle Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 25

09292011_1144a.JPG
Collecting sediment sample.

MD: 
None

09292011_1128.JPG
Collecting parameters from the river.

09292011_1134a.JPG
Facing southwest toward the dam.  Collecting surface water 
sample.

MEC/MOD: N/A

MD/MOD: 

N/A

634080.478

4332207.496

Easting

Northing

E-25



Thursday, September 29, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

2:12:57 PM

Lauren Johnson

West Virginia Maneuver Area

Waded across the Blackwater 
River from Camp 70 Road.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Trees + Grass

Drainage: River

Surface Feature: NoneSoilType: Silty Sand

SoilColor: Tan Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Sampler: None

Topography: Flat

MRSPP Menu: None

MRSPP Note: None

Point_ID: 26

09292011_1411c.JPG
Facing northwest.

MD: 
None

09292011_1411a.JPG
Facing northeast after crossing the river.  Yellow Creek joins 
the river here.

09292011_1411b.JPG
Facing north.

MEC/MOD: N/A

MD/MOD: 

N/A

635857.481

4333826.34

Easting

Northing

E-26



Thursday, September 29, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

2:34:18 PM

Lauren Johnson

West Virginia Maneuver Area

Location where a linear 
ground scar was seen in aerial 
historical photos.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Thin Trees

Drainage: None

Surface Feature: NoneSoilType: Rocky

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

No evidence of DoD use 
found in the area, and no 
subsurface anomalies 
detected.

Sampler: None

Topography: Gentle Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 27

09292011_1432c.JPG
Facing south.  UXO Tech scanning for subsurface anomalies.

MD: 
None

09292011_1432a.JPG
Facing north.  Vegetation includes thin trees and brush.

09292011_1432b.JPG
Facing east.  Large boulders in between trees.

MEC/MOD: N/A

MD/MOD: 

N/A

635720.602

4333677.861

Easting

Northing

E-27



Thursday, September 29, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

3:02:45 PM

Lauren Johnson

West Virginia Maneuver Area

Area thought to be covered 
with ground scarring in 
historical aerial photos.  
However, no evidence of DoD 
use was found in the area.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Thin Trees

Drainage: None

Surface Feature: NoneSoilType: Silty Organic

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

This area is a large boulder 
field, which may have 
produced the appearance of 
ground scars in the photos.

Sampler: None

Topography: Steep Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 28

09292011_1459.JPG
Facing northwest.

MD: 
None

09292011_1458a.JPG
Facing south.  Leaves and vegetation cover the ground, 
hiding the boulders.

09292011_1458b.JPG
Facing southwest.

MEC/MOD: N/A

MD/MOD: 

N/A

635595.651

4333543.914

Easting

Northing

E-28



Thursday, September 29, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

3:15:20 PM

Lauren Johnson

West Virginia Maneuver Area

Deep depression near the 
Blackwater River.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Mixed Trees + Brush

Drainage: Creek

Surface Feature: DepressionSoilType: Silty Organic

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

No ordnance observed in the 
area.  No subsurface 
anomalies detected in or 
around the depression.

Sampler: None

Topography: Gentle Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 29

09292011_1512c.JPG
Facing south.

MD: 
None

09292011_1512a.JPG
Facing east.  View of large depression in foreground.

09292011_1512b.JPG
Facing northeast.  Water has collected at center of the 
depression.

MEC/MOD: N/A

MD/MOD: 

N/A

635435.214

4333671.098

Easting

Northing

E-29



Thursday, September 29, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

3:59:41 PM

Lauren Johnson

West Virginia Maneuver Area

Walked through area noted to 
be a potential firing point.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Grasses

Drainage: None

Surface Feature: Hiking TrailSoilType: Silty Sand

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Lots of hiking trails. No 
evidence of DOD use.

Sampler: None

Topography: Steep Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 30

09292011_1556c.JPG
Facing west.

MD: 
None

09292011_1556a.JPG
Facing east.  Trail in foreground.

09292011_1556b.JPG
Facing south.

MEC/MOD: N/A

MD/MOD: 

N/A

635152.673

4333553.413

Easting

Northing

E-30



Friday, September 30, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

8:24:06 AM

Lauren Johnson

West Virginia Maneuver Area

Rock Shock Biking Trail, near 
Yellow Creek.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Grasses

Drainage: None

Surface Feature: Bike TrailSoilType: Silty Sand

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Gently sloping terrain, covered 
in grasses and some trees.

Sampler: None

Topography: Gentle Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 31

09302001_0819c.JPG
Facing southwest.

MD: 
None

09302001_0819a.JPG
Facing southeast along trail.

09302001_0819b.JPG
Facing northwest along trail.

MEC/MOD: N/A

MD/MOD: 

N/A

636037.018

4334649.554

Easting

Northing

E-31



Friday, September 30, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

8:37:14 AM

Lauren Johnson

West Virginia Maneuver Area

On top of hill.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Barren

Drainage: None

Surface Feature: Bike TrailSoilType: Mixed

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Surounded by pine trees.

Sampler: None

Topography: Broken Terrain

MRSPP Menu: None

MRSPP Note: None

Point_ID: 32

09302001_0834c.JPG
Facing south.  Lead sampler, and FTL collecting observation 
point.

MD: 
None

09302001_0834a.JPG
Facing northwest.  Rocky terrain with pine trees.

09302001_0834b.JPG
Facing northeast.

MEC/MOD: N/A

MD/MOD: 

N/A

636573.804

4334816.919

Easting

Northing

E-32



Friday, September 30, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

8:55:21 AM

Lauren Johnson

West Virginia Maneuver Area

Two small tributaries of Yellow 
Creek join together here.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Grasses + Brush

Drainage: Creek

Surface Feature: Hiking TrailSoilType: Sand

SoilColor: Tan Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Sampler: None

Topography: Broken Terrain

MRSPP Menu: None

MRSPP Note: None

Point_ID: 33

09302001_0853c.JPG
Facing southwest, downstream.

MD: 
None

09302001_0853a.JPG
Facing norththeast up stream.

09302001_0853b.JPG
Facing southwest.  FTL collecting observation point.

MEC/MOD: N/A

MD/MOD: 

N/A

637080.101

4334742.562

Easting

Northing

E-33



Friday, September 30, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

9:16:00 AM

Lauren Johnson

West Virginia Maneuver Area

Yellow Creek.  Ambient 
SW/SD sample location.

Time

Team Leader:

Property:

Sample ID: WVMA-MRS06-AMB-SW-03

Barrier: NoneVegetation: Mixed Brush + Grass

Drainage: Creek

Surface Feature: NoneSoilType: Sand

SoilColor: Tan Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

MRS06-AMB-SW-03, MRS06-
AMB-SD-03.

Sampler: Carlos Hernandez

Topography: Gentle Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 34

09302001_0915.JPG
Collecting sediment sample.

MD: 
None

09302001_0909.JPG
Collecting parameters in the creek.

09302001_0914.JPG
Collecting surface water sample.

MEC/MOD: N/A

MD/MOD: 

N/A

637013.968

4334615.297

Easting

Northing

E-34



Friday, September 30, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

10:03:41 AM

Lauren Johnson

West Virginia Maneuver Area

Canaan Valley Institute offices.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Grasses

Drainage: Pond

Surface Feature: NoneSoilType: Sand

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Sampler: None

Topography: Broken Terrain

MRSPP Menu: None

MRSPP Note: None

Point_ID: 35

09302001_1001.JPG
Facing north toward parking lot and road.

MD: 
None

09302001_1000a.JPG
Facing southeast toward the institute.

09302001_1000b.JPG
Facing southwest.  Manmade pond in front of the institute.

MEC/MOD: N/A

MD/MOD: 

N/A

635787.836

4334188.124

Easting

Northing

E-35



Friday, September 30, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

12:20:00 PM

Lauren Johnson

West Virginia Maneuver Area

Started down a trail that leads 
west from A Frame Road 
toward the wetlands in the 
Canaan Valley.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Mixed Trees + Brush

Drainage: None

Surface Feature: Hiking TrailSoilType: Silty Organic

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Found a small clearing along 
the trail.

Sampler: None

Topography: Steep Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 36

09302001_1210c.JPG
Vegetation includes trees and brush.  Ground is covered in 
fallen leaves.

MD: 
None

09302001_1210a.JPG
Facing west, down the trail.

09302001_1210b.JPG
FTL collecting observation point in the center of the clearing.

MEC/MOD: N/A

MD/MOD: 

N/A

641999

4330483

Easting

Northing

E-36



Friday, September 30, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

12:30:22 PM

Lauren Johnson

West Virginia Maneuver Area

Old railroad grade trends 
northeast to southwest 
between the Cabin Mountains 
and the Canaan Valley.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Heavy Brush

Drainage: None

Surface Feature: 4WD roadSoilType: Silty Sand

SoilColor: Brown Surface Debris: None

Subsurface Met: Medium Density

MEC: None

Area: MRS06

Sampler: None

Topography: Gentle Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 37

09302001_1227.JPG
Facing south down the trail.  FTL collecting observation point.

MD: 
None

09302001_1226a.JPG
Found small pieces of slag on the old railroad grade.

09302001_1226b.JPG
Facing north along old railroad grade, which is now a 4WD 
road.

MEC/MOD: N/A

MD/MOD: 

N/A

641883.433

4330900.722

Easting

Northing

E-37



Friday, September 30, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

12:51:24 PM

Lauren Johnson

West Virginia Maneuver Area

Within wetlands of Canaan 
Valley.  Trail is a 4WD road.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Grasses

Drainage: Wetland

Surface Feature: 4WD roadSoilType: Silty Organic

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Water along both sides of trail.

Sampler: None

Topography: Gentle Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 38

09302001_1248c.JPG
Facing northwest along trail.

MD: 
None

09302001_1248a.JPG
Facing southeast along trail that heads toward the Cabin 
Mountains.

09302001_1248b.JPG
Facing west.

MEC/MOD: N/A

MD/MOD: 

N/A

641553.824

4331503.425

Easting

Northing

E-38



Friday, September 30, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

1:41:00 PM

Lauren Johnson

West Virginia Maneuver Area

Found 8 to 10 craters on both 
sides of the trail.  All contain 
subsurface anomalies.

Time

Team Leader:

Property:

Sample ID: WVMA-MRS06-SS-02-05

Barrier: NoneVegetation: Mixed Trees + Brush

Drainage: None

Surface Feature: CraterSoilType: Silty Organic

SoilColor: Brown Surface Debris: None

Subsurface Met: Single Item

MEC: Other

Area: MRS06

Craters measure 
approximately 6 ft in diameter 
and 2 to 3 ft deep.  They are 
hard to find in the tall grass 
and brush.

Sampler: Carlos Hernandez

Topography: Gentle Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 39

09302001_1341.JPG
Placing surface soil in sample jars.

MD: 
None

09302001_1335a.JPG
Collecting surface soil sample.

09302001_1337a.JPG
View of sampler in crater.

MEC/MOD: N/A

MD/MOD: 

N/A

640937.527

4331299.826

Easting

Northing

E-39



Friday, September 30, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

2:00:00 PM

Lauren Johnson

West Virginia Maneuver Area

Sample WVMA-MRS06-SS-
02-09 was moved to this 
location, at the center of a 
crater that contained a 
subsurface anomaly.

Time

Team Leader:

Property:

Sample ID: WVMA-MRS06-SS-02-09

Barrier: NoneVegetation: Grasses

Drainage: None

Surface Feature: CraterSoilType: Silty Organic

SoilColor: Brown Surface Debris: None

Subsurface Met: Single Item

MEC: Other

Area: MRS06

The sample could not be 
collected from the proposed 
sample location to the 
northeast due to lack of right-
of-entry agreement.

Sampler: Carlos Hernandez

Topography: Gentle Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 40

09302001_1356.JPG
Placing surface soil in sample jars.

MD: 
None

09302001_1351.JPG
View of sampler inside crater.

09302001_1352.JPG
Collecting soil sample.

MEC/MOD: N/A

MD/MOD: 

N/A

640964.054

4331263.175

Easting

Northing

E-40



Friday, September 30, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

2:30:17 PM

Lauren Johnson

West Virginia Maneuver Area

Glade Run flows north across 
the trail.  The site visit team 
waded through the run to 
continue on the trail.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Mixed Brush + Grass

Drainage: Creek

Surface Feature: NoneSoilType: Sand

SoilColor: Brown Surface Debris: None

Subsurface Met: No Detect

MEC: None

Area: MRS06

Sampler: None

Topography: Gentle Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 41

09302001_1427b.JPG
Facing north, downstream.

MD: 
None

09302001_1427c.JPG
Facing south, upstream.

09302001_1427a.JPG
Facing west to the trail on the other side.

MEC/MOD: N/A

MD/MOD: 

N/A

641804.291

4331021.575

Easting

Northing

E-41



Friday, September 30, 2011

Field Team Leader's Site Observations

Brown/Cabin Mountain Firing Ranges MRS, Grant and Tucker Counties, West Virginia

3:26:20 PM

Lauren Johnson

West Virginia Maneuver Area

Linear feature seen in 
historical aerial photographs is 
just a creek that flows down 
the mountain, and crosses A 
Frame Road.

Time

Team Leader:

Property:

Sample ID: None

Barrier: NoneVegetation: Mixed Trees + Brush

Drainage: Creek

Surface Feature: Gravel/rock roadSoilType: Silty Organic

SoilColor: Brown Surface Debris: None

Subsurface Met: N/A

MEC: None

Area: MRS06

Sampler: None

Topography: Steep Slope

MRSPP Menu: None

MRSPP Note: None

Point_ID: 42

09302001_1521b.JPG
View west, down stream.  Thick vegetation all around stream.

MD: 
None

09302011_1520.JPG
View east, upstream.

09302001_1522c.JPG
View east, upstream.

MEC/MOD: N/A

MD/MOD: 

N/A

642053.164

4329443.157

Easting

Northing

E-42



APPENDIX F 

ANALYTICAL DATA 

THE ATTACHED CD-ROM INCLUDES THE ENTIRE ANALYTICAL 
DATA PACKAGE NOS. 65836, 65868, 65880, AND 65885 IN 

PDF FORMAT 

 































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































APPENDIX G 

ANALYTICAL DATA QA/QC REPORT  

 



PAGE 1 OF 10 

DATA VALIDATION SUMMARY REPORT 

for samples collected from the  

BROWN/CABIN MOUNTAIN FIRING RANGES 

West Virginia 

Data Validation by:  Tammy Chang 
Date:  December 5, 2011 

Parsons - Austin 

INTRODUCTION 

The following data validation summary report covers four soil samples, one 
sediment sample, one surface water sample and associated field quality control (QC) 
samples collected from Brown/Cabin Mountain Firing Ranges, West Virginia on 
September 27-28, 2011.  Samples were logged in under the following Sample Delivery 
Group (SDG): 

65836   

These samples were analyzed for explosives and metals.  Metals included aluminum, 
antimony, copper, lead and zinc. In addition, all soil samples were analyzed for pH. The 
following table details the field sample identification and requested parameters.  Field 
QC samples include one field duplicate (FD) and one set of matrix spike/matrix spike 
duplicate (MS/MSD) for soil matrix. 

These samples were collected by Parsons and were shipped to Agriculture and 
Priority Pollutants Laboratories, Inc. (APPL).  There was one cooler involved in the 
shipment and cooler temperature readings was 2.5°C, which was within the 2-6°C range 
recommended by the PSAP. 

All samples were prepared and analyzed following the procedures outlined in the 
Project Sampling and Analysis Plan and Addendum (PSAP) for the Southeast Region and 
the site specific Sampling and Analysis Plan.  

All APPL method detection limits (MDLs) and practical quantitation limits (PQLs) 
were below the lowest associated action level for all target analytes, except as noted in 
this report.   

SAMPLE IDs AND REQUESTED PARAMETERS 

Sample ID Matrix 
Explosives & 

Metals 
pH 

Comments 

WVMA-MRS06-SS-02-01 S X X MS/MSD 

WVMA-MRS06-SS-02-DUP S X X FD of WVMA-
MRS06-SS-02-01 

WVMA-MRS06-SS-02-02 S X X  
WVMA-MRS06-SS-02-04 S X X  
WVMA-MRS06-SW-02 SW X   
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Sample ID Matrix 
Explosives & 

Metals 
pH 

Comments 

WVMA-MRS06-SD-02* SD X   
S = Soil; SW= Surface Water; SD = Sediment 

*The lab incorrectly logged in this sample as WVMA-MRS06-SD-02-02.  The sample ID was 
corrected in the electronic data. 
 

EXTRACTION, ANALYTICAL, AND REPORTING DETAILS 

PARAMETER MATRIX 
EXTRACTION 

METHOD 
ANALYTICAL 

METHOD 
UNITS 

DRY WT. VS. 
WET WT 

Explosives S/SD 8330B  8330B mg/kg Dry Wt. 
Explosives SW 3535A 8330B µg/L NA 

Metals S/SD 3050B 6010B mg/kg Dry Wt. 
Metals SW 3010A 6010B µg/L NA 

pH S NA 9045D NA NA 
See the end of this report for detailed description of the sample preparation procedures. 

EVALUATION CRITERIA 

The data submitted by the laboratory has been reviewed and verified following the 
guidelines outlined in the Project Work Plan, site specific Sampling and Analysis Plan, 
and PSAP.  Information reviewed in the data packages included sample results; field and 
laboratory quality control results; calibrations; case narratives; raw data; cooler receipt 
forms, and chain-of-custody (COC) forms.  The analyses and findings presented in this 
report are based on the reviewed information, and whether guidelines in the Work Plan 
were met. 

Due to the flagging requirements of the electronic data deliverable (EDD) software, 
Automatic Data Review (ADR), the following rules were applied for flagging the data: 

If an analyte was detected in the method blank, the associated sample concentrations 
were examined.  If the analyte was detected in a sample at a concentration similar to that 
found in the blank (five times the blank concentration for most analytes, or ten times the 
blank concentration for common laboratory contaminants), the PQL for that analyte was 
raised to the detected level and the result was flagged “U” for that particular sample. 

Approval was also received from a USACE chemist for laboratory to use the 
historically developed control limits to evaluate accuracy for explosives.  The approved 
accuracy and precision criteria for explosives are as follows: 

Analyte 
Accuracy Criteria 
for Soil/Sediment 

Accuracy Criteria 
for Water 

Maximum  
RPD (%)  

HMX 75-125% 80-115% 30 

RDX 70-135% 50-160% 30 

1,3,5-Trinitrobenzene 75-125% 65-140% 30 

1,3-Dinitrobenzene 80-125% 45-160% 30 
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Nitrobenzene 75-125% 50-140% 30 

Tetryl 10-150% 20-175% 30 

Nitroglycerin 68-131% 71-126% 30 

2,4,6-Trinitrotoluene 55-140% 50-145% 30 

4-Amino-2,6-dinitrotoluene 80-125% 55-155% 30 

2-Amino-4,6-dinitrotoluene 80-125% 50-155% 30 

2,4-Dinitrotoluene 80-125% 60-135% 30 

2,6-Dinitrotoluene 80-120% 60-135% 30 

3-Nitrotoluene 75-120% 50-130% 30 

PETN 69-132% 65-115% 30 

2-Nitrotoluene 80-125% 45-135% 30 

4-Nitrotoluene 75-125% 50-130% 30 

1,2-Dinitrobenzene (Surrogate) 70-130% 70-130% NA 

For metals, the accuracy criteria for the laboratory control sample (LCS) and 
MS/MSD are 80-120%. 

The precision limit for MS/MSD is ≤20% relative percent difference (RPD) and for 
parent/FD is ≤70% RPD. 

EXPLOSIVES 

General 

The explosives portion of this SDG consisted of four (4) soil samples, one (1) 
sediment sample, one (1) surface water sample and a set of MS/MSD for soil.  Samples 
were collected on September 27-28, 2011 and were analyzed for the full list of explosives 
as specified in the Work Plan.   

The explosives analyses were performed according to the United States 
Environmental Protection Agency (USEPA) SW846 Method 8330B.  All samples were 
analyzed following the procedures outlined in the laboratory Standard Operation 
Procedure (SOP) which was approved by USACE.  All samples were prepared and 
analyzed within the holding time required by the method.   

The explosives samples were extracted in two batches (#111003A for surface water 
and #111011A for soil and sediment).  Samples were analyzed under two sets of initial 
calibration (ICAL). All samples were analyzed without any dilution.   

Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the two 
LCSs, MS/MSD and the surrogate spikes. 
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All LCS and surrogate spike recoveries were within acceptance criteria for the water 
matrix. 

All surrogate spike recoveries were compliant for the soil and sediment matrixes. 

The only non-compliant %R of LCS for the soil/sediment batch was 121% for 3-
Nitrotoluene.  Since none of the associated soil and sediment samples had detection of 
this compound, no flagging was needed. 

The only non-compliant %R of MSD for the soil batch was 79% for 4-amino-2,6-
dinitrotoluene.  Since the parent sample had no detection of this compound and the 
exceedance was minor, the “UJ” applied to the parent sample result was replaced with 
“U” by Parsons data validator.   

Precision 

Precision was evaluated based on the %RPD of the MS/MSD and parent/FD results 
of soil matrix. 

All %RPDs were compliant for the MS/MSD of soil. 

None of the target compounds were detected in both parent and FD samples of soil 
matrix. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions.  Representativeness has been evaluated by: 

 Comparing the COC procedures to those described in the Work Plan; 

 Comparing actual analytical procedures to those described in the Work Plan; 

 Evaluating holding times; and 

 Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan.  All samples were prepared and analyzed within 
the holding time required by the method and the Work Plan. 

  All initial calibration criteria were met.  

 All secondary source verification criteria were met. 

 All initial calibration verification (ICV) criteria were met.   

 All continuing calibration verification (CCV) criteria were met.  

 The limits of detection (LODs) were verified quarterly according to the DoD 
Quality System Manual (QSM) version 4.2 requirements. 

 All sample-specific MDL and PQL values were below the lowest associated 
action level as listed in the PSAP for this site with one exception.  The PQL for 
1,3-dinitrobenzene exceeded the lowest action level of 0.073 mg/kg at 0.40 
mg/kg.  However, the MDL for this compound was well below the action level at 
0.003 mg/kg.   
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There were two method blanks associated with the explosives analyses in this SDG.  
All target explosives were non-detect in the method blank. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data.   

All explosives results for the samples in this SDG were considered usable.  The 
completeness for the explosives portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%.   

METALS 

General 

The explosives portion of this SDG consisted of four (4) soil samples, one (1) 
sediment sample, one (1) surface water sample and a set of MS/MSD for soil.  All 
samples were analyzed for a reduced list of metals that included aluminum, antimony, 
copper, lead, and zinc.  

The metals analyses were performed using USEPA SW846 Method 6010B.  The 
sample was analyzed following the procedures outlined in the Work Plan.  All samples 
were prepared and analyzed within the holding time required by the method and the 
Work Plan.    

These samples were digested in two batches (#111017A for water and #111005A for 
soil/sediment).  The samples were analyzed under two sets of ICAL.  All analyses were 
performed with undiluted digestate. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the two LCSs and 
MS/MSD.   

All LCS recoveries were within acceptance criteria for both batches. 

All %Rs of the soil pair of MS/MSD are listed below: 
WVMA-MRS06-SS-02-01 

Metals MS, %R MSD, %R Criteria, %R 

Aluminum 
Antimony 

Copper 
Lead 
Zinc 

850 
22 

(100) 
(89) 
(97) 

510 
13 

(97) 
68 

(100) 

80 - 120 

(  ) indicates the %R was compliant. 
 

The aluminum concentration of the parent sample is significantly greater than the 
spiked amount, >35 times, which led to abnormal %Rs. 
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 “J” flags were applied to the aluminum, antimony, and lead results of the parent soil 
sample.   

Precision 

Precision was evaluated based on the %RPD of MS/MSD and parent/FD sample 
results. 

All %RPDs of the MS/MSD results were compliant for soil matrix except for 
antimony which had an RPD of 51.4%.  Antimony was already flagged “UJ” for accuracy 
so no further action was necessary. 

The %RPD calculation is only applicable when both parent and FD results are 
greater than the practical quantitation limit: 

WVMA-MRS06-SS-02-01 

Metal Parent, mg/kg FD, mg/kg %RPD Criteria, %RPD 

Aluminum 
Copper 
Lead 
Zinc 

5400 
2.7 
20 
8.1 

5400 
4.2 
22 
11 

0 
43 
9.5 
30 

 
≤70 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions.  Representativeness has been evaluated by: 

 Comparing the COC procedures to those described in the Work Plan; 

 Comparing actual analytical procedures to those described in the Work Plan; 

 Evaluating preservation and holding times; and 

 Examining laboratory blanks for cross contamination of samples during analysis. 

All samples were analyzed following the COC and the analytical procedures 
described in the Work Plan.  All samples were prepared and analyzed within the holding 
times required by the method. 

 All instrument initial calibration criteria were met. 

 All metals met criteria in the low-level check standards. 

 All second source criteria were met.  The ICV samples were prepared using a 
secondary source. 

 All CCV criteria were met.  

 All interference check (ICSA/ICSAB) criteria were met. 

 The dilution test (DT) was performed on sample WVMA-MRS06-SD-01 in SDG 
65868.  The DT was applicable for aluminum, copper, and lead since they were 
all detected in the parent sample at a concentration more than 50 times the MDL.  
All metals met criteria in the DT, as follow: 
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Metal %D Criteria 

Aluminum 
Copper 
Lead 

0.12 
1.9 
5.4 

 
%D ≤ 10 

 The post digestion spike (PDS) was performed on the same sample as the DT.  
The PDS was applicable for antimony and zinc only since all other metals met 
criteria in the DT.   

Metal %R Criteria 

Antimony 
Zinc 

88 
104 

75 – 125% 

 Another set of PDS was performed with sample WVMA-MRS05-SW-01 (in SDG 
65935) for all target metals since the DT was not applicable to all metals. 

Metal %R Criteria 

Aluminum 
Antimony 

Copper 
Lead 
Zinc 

99 
85 
91 
86 
89 

75 – 125% 

 

 The LODs were verified quarterly according to the DoD QSM version 4.2 
requirements. 

 All sample-specific MDL and PQL values were below the lowest associated 
action level as listed in the PSAP for this site.   

There were two method blanks and several calibration blanks associated with the 
metals analyses in this SDG.  All blanks were compliant.   
Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data.   

All metal results for the samples in this SDG were considered usable.  Therefore, the 
completeness for the metal portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

pH 

General 

The pH portion of this SDG consisted of four (4) soil samples.  All samples were 
collected on September 27, 2011 and were tested for pH. 
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The pH analyses were performed using USEPA SW846 Method 9045D.  All samples 
were analyzed following the procedures outlined in the Work Plan. All samples were 
tested for pH on the same day as samples were delivered to the lab. 

Accuracy 

The pH meter was calibrated with pH 7.00 buffer standard solution.  

Precision 

Precision was evaluated by comparing the parent and lab duplicate pH reading. Lab 
performed a lab duplicate (LD) with sample WVMA-MRS06-SS-02-01.  Both parent and 
LD samples had pH of 4.0. The control limit is %RPD ≤ 3%. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions.  Representativeness has been evaluated by: 

 Comparing the COC procedures to those described in the Work Plan; 

 Comparing actual analytical procedures to those described in the Work Plan; and 

 Evaluating preservation and holding times. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan.   

 All calibration criteria were met. 

 All calibration verification criteria were met. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data.   

All pH result for the samples in this SDG were considered usable.  The completeness 
for the pH portion of this SDG is 100%, which meets the minimum acceptance criteria of 
95%. 
 

DATA USABILITY 

The purpose of this data validation report is to ensure the integrity and reliability of 
analytical laboratory data. The data quality is evaluated based on precision, accuracy, 
representativeness, comparability, and completeness (PARCC) characteristics of the data. 
The field and laboratory quality control samples and evaluated criteria included field 
duplicate, analytical duplicates, method blanks, MS/MSD samples, laboratory control 
samples, and surrogates.  The validated data indicated that the laboratory correctly 
performed the analyses.  Based on the data quality assessment, none of the data were 
qualified as rejected.   

All calculations were spot checked and verified.  All data in this SDG are considered 
usable for the purposes of this project. All sample MDLs and PQLs met the requirements 
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listed in the approved site specific Sampling and Analysis Plan except as previously 
noted in this report.   

APPL Inc Non- Incremental Sampling Procedures for 
Soil/Sediment 

Sample Drying to a Constant Weight:  

Place approximately 20-30 grams of the sample into a labeled plastic weigh boat (or tray). 
Dry the samples at room temperature (or LESS) to a “constant weight” as described below: 

Record the date / time and the weight of the tray plus sample in a laboratory log book.  
Leave the samples overnight to dry on shelves in a dark room.  

The following morning weigh the tray containing the sample and record the weight, date and 
time, and place the trays back in the rack.  After one hour record the weight, date and time 
again.   

If the weight is consistent with the previous weighing (within +/- 3%), then this step is 
complete.  If the weight is still not constant, continue drying and subsequent weighing 
until a constant weight is achieved before proceeding to the next step. 

SAMPLE SIEVING AND GRINDING  

Crush the dried soil in the weigh boat using a mortar and pestle. Pass the sample through 
a #30 mesh screen sieve and into a clean, labeled weigh boat in order to eliminate rocks 
and sticks. Wash the sieve in between each sample with soap and water and rinse with 
acetone. 

SAMPLE WEIGHING  

Weigh 10 grams of sample from the weigh boat into a labeled and tared 4oz. glass jar.  
Record the weight to the nearest 0.01 grams on the extraction sheet. 

One method blank and one LCS are prepared with every analytical batch of 20 samples, 
using clean commercial sand.  The LCS is spiked after sieving and grinding.  The blank 
and LCS are taken through the exact same procedures as the samples. 

Matrix Spike / Matrix Spike Duplicates are included for every analytical batch of 20 
samples, based on the client’s project requirements. 

SAMPLE EXTRACTION  

Add the appropriate amount of the 8330 Soil Surrogate (See SOP HPL002 Standard and 
Spike Prep) for the Blank, the LCS, MSD/MSD and field samples. 

Add the appropriate amount of the 8330 Spike Mix (See SOP HPL002 Standard and Spike 
Prep) for the LCS and MSD/MSD. 

Add 20mL Acetonitrile to each jar containing the spiked /surrogated soil.  Place jars on a 
mechanical shaker for at least 18 hours. 

Allow the extracts to settle for 30 minutes and remove approximately 8mL of the extract and 
place in a labeled 8mL amber screw-cap vial.  Centrifuge the vials for approximately 10 
minutes. Store the samples in a refrigerator between 2°C and 6°C. 
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Using a digital auto pipettor, remove 0.4mL of the final extract and combine with 0.4mL of 
DI water in an injection vial. Store under refrigeration until analysis. 
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DATA VALIDATION SUMMARY REPORT 

for samples collected from the  

BROWN/CABIN MOUNTAIN FIRING RANGES 

West Virginia 

Data Validation by:  Tammy Chang 
Date:  November 14th, 2011 

Parsons - Austin 

INTRODUCTION 

The following data validation summary report covers four soil samples, one 
sediment sample, one surface water sample and associated field quality control (QC) 
samples collected from Brown/Cabin Mountain Firing Ranges, West Virginia on 
September 28 and 29, 2011.  Samples were logged in under the following Sample 
Delivery Group (SDG): 

65868   

These samples were analyzed for explosives and metals.  Metals included aluminum, 
antimony, copper, lead and zinc. In addition, all soil samples were analyzed for pH. The 
following table details the field sample identification and requested parameters.  Field 
QC samples include one field duplicate (FD) and one set of matrix spike/matrix spike 
duplicate (MS/MSD) for each of the sediment and surface water matrixes. 

These samples were collected by Parsons and were shipped to Agriculture and 
Priority Pollutants Laboratories, Inc. (APPL).  There were two coolers involved in the 
shipment and cooler temperature readings were both 3.0°C, which was within the 2-6°C 
range recommended by the PSAP. 

All samples were prepared and analyzed following the procedures outlined in the 
Project Sampling and Analysis Plan and Addendum (PSAP) for the Southeast Region and 
the site specific Sampling and Analysis Plan.  

All APPL method detection limits (MDLs) and practical quantitation limits (PQLs) 
were below the lowest associated action level for all target analytes, except as noted in 
this report.   

SAMPLE IDs AND REQUESTED PARAMETERS 

Sample ID Matrix 
Explosives & 

Metals 
pH 

Comments 

WVMA-MRS06-SS-02-08 S X X  
WVMA-MRS06-SS-02-07 S X X  
WVMA-MRS06-SS-02-06 S X X  
WVMA-MRS06-SS-02-03 S X X  
WVMA-MRS06-SW-01 SW X  MS/MSD 
WVMA-MRS06-SW-04 SW X  FD of SW-01 
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Sample ID Matrix 
Explosives & 

Metals 
pH 

Comments 

WVMA-MRS06-SD-01 SD X  MS/MSD 
WVMA-MRS06-SD-04 SD X  FD of SD-01 

S = Soil; SW= Surface Water; SD = Sediment 

EXTRACTION, ANALYTICAL, AND REPORTING DETAILS 

PARAMETER MATRIX 
EXTRACTION 

METHOD 
ANALYTICAL 

METHOD 
UNITS 

DRY WT. VS. 
WET WT 

Explosives S/SD 8330B  8330B mg/kg Dry Wt. 
Explosives SW 3535A 8330B µg/L NA 

Metals S/SD 3050B 6010B mg/kg Dry Wt. 
Metals SW 3010A 6010B µg/L NA 

pH S NA 9045D NA NA 
See the end of this report for detailed description of the sample preparation procedures. 

EVALUATION CRITERIA 

The data submitted by the laboratory has been reviewed and verified following the 
guidelines outlined in the Project Work Plan, site specific Sampling and Analysis Plan, 
and PSAP.  Information reviewed in the data packages included sample results; field and 
laboratory quality control results; calibrations; case narratives; raw data; cooler receipt 
forms, and chain-of-custody (COC) forms.  The analyses and findings presented in this 
report are based on the reviewed information, and whether guidelines in the Work Plan 
were met. 

Due to the flagging requirements of the electronic data deliverable (EDD) software, 
Automatic Data Review (ADR), the following rules were applied for flagging the data: 

If an analyte was detected in the method blank, the associated sample concentrations 
were examined.  If the analyte was detected in a sample at a concentration similar to that 
found in the blank (five times the blank concentration for most analytes, or ten times the 
blank concentration for common laboratory contaminants), the PQL for that analyte was 
raised to the detected level and the result was flagged “U” for that particular sample. 

Approval was also received from a USACE chemist for laboratory to use the 
historically developed control limits to evaluate accuracy for explosives.  The approved 
accuracy and precision criteria for explosives are as follows: 

Analyte 
Accuracy Criteria 
for Soil/Sediment 

Accuracy Criteria 
for Water 

Maximum  
RPD (%)  

HMX 75-125% 80-115% 30 

RDX 70-135% 50-160% 30 

1,3,5-Trinitrobenzene 75-125% 65-140% 30 

1,3-Dinitrobenzene 80-125% 45-160% 30 

Nitrobenzene 75-125% 50-140% 30 
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Tetryl 10-150% 20-175% 30 

Nitroglycerin 68-131% 71-126% 30 

2,4,6-Trinitrotoluene 55-140% 50-145% 30 

4-Amino-2,6-dinitrotoluene 80-125% 55-155% 30 

2-Amino-4,6-dinitrotoluene 80-125% 50-155% 30 

2,4-Dinitrotoluene 80-125% 60-135% 30 

2,6-Dinitrotoluene 80-120% 60-135% 30 

3-Nitrotoluene 75-120% 50-130% 30 

PETN 69-132% 65-115% 30 

2-Nitrotoluene 80-125% 45-135% 30 

4-Nitrotoluene 75-125% 50-130% 30 

1,2-Dinitrobenzene (Surrogate) 70-130% 70-130% NA 

For metals, the accuracy criteria for the laboratory control sample (LCS) and 
MS/MSD are 80-120%. 

The precision criteria for MS/MSD is ≤20% relative percent difference (RPD), for 
soil/sediment parent/FD is ≤70% RPD and for water parent/FD is ≤40% RPD. 

EXPLOSIVES 

General 

The explosives portion of this SDG consisted of four (4) soil samples, two (2) 
sediment samples, two (2) surface water samples and a set of MS/MSD for each of the 
surface and sediment matrixes.  Samples were collected on September 28 and 29, 2011 
and were analyzed for the full list of explosives as specified in the Work Plan.   

The explosives analyses were performed according to the United States 
Environmental Protection Agency (USEPA) SW846 Method 8330B.   All samples were 
analyzed following the procedures outlined in the laboratory Standard Operation 
Procedure (SOP) which was approved by USACE.  All samples were prepared and 
analyzed within the holding time required by the method.   

The explosives samples were extracted in two batches (#111003A for surface water 
and #111011A for sediment).  Samples were analyzed under two sets of initial calibration 
(ICAL). All samples were analyzed without any dilution.   

Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the two 
LCSs, two sets of MS/MSD and the surrogate spikes for each of the two matrixes. 

All LCS, MS/MSD, and surrogate spike recoveries were within acceptance criteria 
for the water matrixes. 
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All surrogate spike recoveries were compliant for the sediment matrix. 

The only non-compliant %R of LCS for the soil/sediment batch was 121% for 3-
Nitrotoluene.  Since none of the associated soil and sediment samples had detection of 
this compound, no flagging was needed. 

The only non-compliant %R of MSD for the sediment batch was 121% for 3-
Nitrotoluene.  Since the parent sample had no detection of this compound and the 
exceedance was minor, the “UJ” applied to the parent sample result was replaced with 
“U” by Parsons data validator.   

Precision 

Precision was evaluated based on the %RPD of the MS/MSD and parent/FD results 
of both surface water and sediment matrixes. 

All %RPDs were compliant for the MS/MSD of both matrixes. 

None of the target compounds were detected in both pairs (sediment and surface 
water) of parent and FD samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions.  Representativeness has been evaluated by: 

 Comparing the COC procedures to those described in the Work Plan; 

 Comparing actual analytical procedures to those described in the Work Plan; 

 Evaluating holding times; and 

 Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan.  All samples were prepared and analyzed within 
the holding time required by the method and the Work Plan. 

  All initial calibration criteria were met.  

 All secondary source verification criteria were met. 

 All initial calibration verification (ICV) criteria were met.   

 All continuing calibration verification (CCV) criteria were met.  

 The limits of detection (LODs) were verified quarterly according to the DoD 
Quality System Manual (QSM) version 4.2 requirements. 

 All sample-specific MDL and PQL values were below the lowest associated 
action level as listed in the PSAP for this site with one exception.  The PQL for 
1,3-dinitrobenzene exceeded the lowest action level of 0.073 mg/kg at 0.40 
mg/kg.  However, the MDL for this compound was well below the action level at 
0.003 mg/kg.   
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There were two method blanks associated with the explosives analyses in this SDG.  
All target explosives were non-detect in the method blank. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data.   

All explosives results for the samples in this SDG were considered usable.  The 
completeness for the explosives portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%.   

METALS 

General 

The explosives portion of this SDG consisted of four (4) soil samples, two (2) 
sediment samples, two (2) surface water samples and a set of MS/MSD for each of the 
sediment and surface water matrixes.  All samples were analyzed for a reduced list of 
metals that included aluminum, antimony, copper, lead, and zinc.  

The metals analyses were performed using USEPA SW846 Method 6010B.  The 
sample was analyzed following the procedures outlined in the Work Plan.  All samples 
were prepared and analyzed within the holding time required by the method and the 
Work Plan.    

These samples were digested in two batches (#111017A for water and #111005A1 
for soil/sediment).  The samples were analyzed under two sets of ICAL.  Some analyses 
required dilution due to the high concentration in the samples. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the two LCSs and 
two pairs of MS and MSD.   

All LCS recoveries were within acceptance criteria for both batches. 

All MS/MSD recoveries were within acceptance criteria for the water matrix except 
the copper had %R of 77% and antimony had %R of 79% in the MS with control limits 
of 80-120%.  The “J” flag was applied to the parent sample result of copper and 
antimony.  

All %Rs of the sediment pair of MS/MSD are listed below: 
WVMA-MRS06-SD-01 

Metals MS, %R MSD, %R Criteria, %R 

Aluminum 
Antimony 

Copper 
Lead 
Zinc 

3300 
16 

(120) 
(82) 
150 

3200 
16 

(120) 
(82) 
145 

 
 

80 - 120 

(  ) indicates the %R was compliant. 
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The amount of aluminum in the parent sample was significantly greater than the 

spiked amount, >40 times, which led to abnormal %Rs. 
“J” flags were applied to the aluminum, antimony, and zinc results of the parent 

sediment sample.   

Precision 

Precision was evaluated based on the %RPD of MS/MSD and parent/FD sample 
results. 

All %RPDs of the MS/MSD results were compliant for both matrixes. 

The %RPD calculation is only applicable when both parent and FD results are 
greater than the practical quantitation limit: 

WVMA-MRS06-SW-01 

Metal Parent, µg/L FD, µg/L %RPD Criteria, %RPD 

Aluminum 290 230 23 ≤40 

WVMA-MRS06-SD-01 

Metal Parent, mg/kg FD, mg/kg %RPD Criteria, %RPD 

Aluminum 
Copper 
Lead 
Zinc 

4100 
17 
18 
57 

5200 
14 
14 
41 

24 
19 
25 
33 

 
≤70 

 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions.  Representativeness has been evaluated by: 

 Comparing the COC procedures to those described in the Work Plan; 

 Comparing actual analytical procedures to those described in the Work Plan; 

 Evaluating preservation and holding times; and 

 Examining laboratory blanks for cross contamination of samples during analysis. 

All samples were analyzed following the COC and the analytical procedures 
described in the Work Plan.  All samples were prepared and analyzed within the holding 
times required by the method. 

 All instrument initial calibration criteria were met. 

 All metals met criteria in the low-level check standards. 

 All second source criteria were met.  The ICV samples were prepared using a 
secondary source. 
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 All CCV criteria were met.  

 All interference check (ICSA/ICSAB) criteria were met. 

 The dilution test (DT) was performed on sample WVMA-MRS06-SD-01.  The 
DT was only applicable for aluminum, copper, and lead. Zinc and antimony were 
detected in the parent sample at a concentrations less than 50 times the MDLs.  
All metals met criteria in the DT, as follows: 

Metal %D Criteria 

Aluminum 
Copper 
Lead 

0.12 
1.9 
5.4 

%D ≤ 10 

 The post digestion spike (PDS) was performed on the same sample as the DT.  
The PDS was applicable for zinc only since all other metals met criteria in the 
DT.  All three metals met criteria in the PDS, as follows:   

Metal %R Criteria 

Antimony 
Zinc 

88 
104 

75 – 125% 

 Another set of PDS was performed with sample WVMA-MRS05-SW-01 for all 
target metals since the DT was not applicable to all metals. 

Metal %R Criteria 

Aluminum 
Antimony 

Copper 
Lead 
Zinc 

99 
85 
91 
86 
89 

75 – 125% 

 

 The LODs were verified quarterly according to the DoD QSM version 4.2 
requirements. 

 All sample-specific MDL and PQL values were below the lowest associated 
action level as listed in the PSAP for this site.   

There were two method blanks and several calibration blanks associated with the 
metals analyses in this SDG.  All blanks were compliant.   
Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data.   

All metal results for the samples in this SDG were considered usable.  Therefore, the 
completeness for the metal portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

pH 
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General 

The pH portion of this SDG consisted of four (4) soil samples.  All samples were 
collected on September 28, 2011 and were tested for pH. 

The pH analyses were performed using USEPA SW846 Method 9045D.  All samples 
were analyzed following the procedures outlined in the Work Plan. All samples were 
tested for pH on the same day as samples were delivered to the lab. 

Accuracy 

The pH meter was calibrated with pH 7.00 buffer standard solution.  

Precision 

Precision was evaluated by comparing the parent and lab duplicate pH reading. Lab 
performed a lab duplicate with sample WVMA-MRS06-SS-02-08.  The parent sample 
had pH of 4.0 and the lab duplicate had pH of 4.1. The control limit is %RPD ≤3%. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions.  Representativeness has been evaluated by: 

 Comparing the COC procedures to those described in the Work Plan; 

 Comparing actual analytical procedures to those described in the Work Plan; and 

 Evaluating preservation and holding times. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan.   

 All calibration criteria were met. 

 All calibration verification criteria were met. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data.   

All pH result for the samples in this SDG were considered usable.  The completeness 
for the pH portion of this SDG is 100%, which meets the minimum acceptance criteria of 
95%. 
 

DATA USABILITY 

The purpose of this data validation report is to ensure the integrity and reliability of 
analytical laboratory data. The data quality is evaluated based on precision, accuracy, 
representativeness, comparability, and completeness (PARCC) characteristics of the data. 
The field and laboratory quality control samples and evaluated criteria included field 
duplicates, analytical duplicates, method blanks, MS/MSD samples, laboratory control 
samples, and surrogates.  The validated data indicated that the laboratory correctly 



PAGE 9 OF 10 

performed the analyses.  Based on the data quality assessment, none of the data were 
qualified as rejected.   

All calculations were spot checked and verified.  All data in this SDG are considered 
usable for the purposes of this project. All sample MDLs and PQLs met the requirements 
listed in the approved site specific Sampling and Analysis Plan except as previously 
noted in this report.   

APPL Inc Non- Incremental Sampling Procedures for 
Soil/Sediment 

Sample Drying to a Constant Weight:  

Place approximately 20-30 grams of the sample into a labeled plastic weigh boat (or tray). 
Dry the samples at room temperature (or LESS) to a “constant weight” as described below: 

Record the date / time and the weight of the tray plus sample in a laboratory log book.  
Leave the samples overnight to dry on shelves in a dark room.  

The following morning weigh the tray containing the sample and record the weight, date and 
time, and place the trays back in the rack.  After one hour record the weight, date and time 
again.   

If the weight is consistent with the previous weighing (within +/- 3%), then this step is 
complete.  If the weight is still not constant, continue drying and subsequent weighing 
until a constant weight is achieved before proceeding to the next step. 

SAMPLE SIEVING AND GRINDING  

Crush the dried soil in the weigh boat using a mortar and pestle. Pass the sample through 
a #30 mesh screen sieve and into a clean, labeled weigh boat in order to eliminate rocks 
and sticks. Wash the sieve in between each sample with soap and water and rinse with 
acetone. 

SAMPLE WEIGHING  

Weigh 10 grams of sample from the weigh boat into a labeled and tared 4oz. glass jar.  
Record the weight to the nearest 0.01 grams on the extraction sheet. 

One method blank and one LCS are prepared with every analytical batch of 20 samples, 
using clean commercial sand.  The LCS is spiked after sieving and grinding.  The blank 
and LCS are taken through the exact same procedures as the samples. 

Matrix Spike / Matrix Spike Duplicates are included for every analytical batch of 20 
samples, based on the client’s project requirements. 

SAMPLE EXTRACTION  

Add the appropriate amount of the 8330 Soil Surrogate (See SOP HPL002 Standard and 
Spike Prep) for the Blank, the LCS, MSD/MSD and field samples. 

Add the appropriate amount of the 8330 Spike Mix (See SOP HPL002 Standard and Spike 
Prep) for the LCS and MSD/MSD. 
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Add 20mL Acetonitrile to each jar containing the spiked /surrogated soil.  Place jars on a 
mechanical shaker for at least 18 hours. 

Allow the extracts to settle for 30 minutes and remove approximately 8mL of the extract and 
place in a labeled 8mL amber screw-cap vial.  Centrifuge the vials for approximately 10 
minutes. Store the samples in a refrigerator between 2°C and 6°C. 

Using a digital auto pipettor, remove 0.4mL of the final extract and combine with 0.4mL of 
DI water in an injection vial. Store under refrigeration until analysis. 
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DATA VALIDATION SUMMARY REPORT 

for samples collected from the  

BROWN/CABIN MOUNTAIN FIRING RANGES 

West Virginia 

Data Validation by:  Tammy Chang 
Date:  November 14, 2011 

Parsons - Austin 

INTRODUCTION 

The following data validation summary report covers one sediment sample and one 
surface water sample collected from Brown/Cabin Mountain Firing Ranges, West 
Virginia on September 30, 2011.  Samples were logged in under the following Sample 
Delivery Group (SDG): 

65880   

Both samples in this SDG were analyzed for explosives and metals.  Metals included 
aluminum, antimony, copper, lead and zinc. The following table details the field sample 
identifications and requested parameters for each sample.   

Both samples were collected by Parsons and were shipped to Agriculture and 
Priority Pollutants Laboratories, Inc. (APPL) in one cooler.  The cooler was received by 
the laboratory at a temperature of 2.0°C, which was within the 2-6°C range 
recommended by the PSAP.  

Both samples were prepared and analyzed following the procedures outlined in the 
Project Sampling and Analysis Plan and Addendum (PSAP) for the Southeast Region and 
the site specific Sampling and Analysis Plan.  

All APPL method detection limits (MDLs) and practical quantitation limits (PQLs) 
were below the lowest associated action level for all target analytes, except as noted in 
this report.   

SAMPLE IDs AND REQUESTED PARAMETERS 

Sample ID Matrix Explosives & Metals Comments 

WVMA-MRS06-AMB-SW-03 SW X ambient sample 
WVMA-MRS06-AMB-SD-03 SD X ambient sample 

SD = Sediment; SW = Surface Water 
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EXTRACTION, ANALYTICAL, AND REPORTING DETAILS 

PARAMETER MATRIX 
EXTRACTION 

METHOD 
ANALYTICAL 

METHOD 
UNITS 

DRY WT. VS. 
WET WT 

Explosives SD 8330B  8330B mg/kg Dry Wt. 
Metals SD 3050B 6010B mg/kg Dry Wt. 

Explosives SW 3535A 8330B µg/L NA 
Metals SW 3010A 6010B µg/L NA 
See the end of this report for detailed description of the sample preparation 

procedures for 8330B sediment. 

EVALUATION CRITERIA 

The data submitted by the laboratory has been reviewed and verified following the 
guidelines outlined in the Project Work Plan, site specific Sampling and Analysis Plan, 
and PSAP.  Information reviewed in the data packages included sample results; field and 
laboratory quality control results; calibrations; case narratives; raw data; cooler receipt 
forms, and chain-of-custody (COC) forms.  The analyses and findings presented in this 
report are based on the reviewed information, and whether guidelines in the Work Plan 
were met. 

Due to the flagging requirements of the electronic data deliverable (EDD) software, 
Automatic Data Review (ADR), the following rules were applied for flagging the data: 

If an analyte was detected in the method blank, the associated sample concentrations 
were examined.  If the analyte was detected in a sample at a concentration similar to that 
found in the blank (five times the blank concentration for most analytes, or ten times the 
blank concentration for common laboratory contaminants), the PQL for that analyte was 
raised to the detected level and the result was flagged “U” for that particular sample. 

Approval was also received from a USACE chemist for laboratory to use the 
historically developed control limits to evaluate accuracy for explosives.  The approved 
accuracy and precision criteria for explosives are as follows: 

Analyte 
Accuracy Criteria 

for Sediment 

Accuracy 
Criteria for 

Water 

Maximum  
RPD (%)  

HMX 75-125% 80-115% 30 

RDX 70-135% 50-160% 30 

1,3,5-Trinitrobenzene 75-125% 65-140% 30 

1,3-Dinitrobenzene 80-125% 45-160% 30 

Nitrobenzene 75-125% 50-140% 30 

Tetryl 10-150% 20-175% 30 

Nitroglycerin 68-131% 71-126% 30 

2,4,6-Trinitrotoluene 55-140% 50-145% 30 

4-Amino-2,6-dinitrotoluene 80-125% 55-155% 30 
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2-Amino-4,6-dinitrotoluene 80-125% 50-155% 30 

2,4-Dinitrotoluene 80-125% 60-135% 30 

2,6-Dinitrotoluene 80-120% 60-135% 30 

3-Nitrotoluene 75-120% 50-130% 30 

PETN 69-132% 65-115% 30 

2-Nitrotoluene 80-125% 45-135% 30 

4-Nitrotoluene 75-125% 50-130% 30 

1,2-Dinitrobenzene (Surrogate) 70-130% 70-130% NA 

For metals, the accuracy criteria for the laboratory control sample (LCS) are 80-
120%. 

EXPLOSIVES 

General 

The explosives portion of this SDG consisted of one (1) sediment sample and one (1) 
surface water sample.  Both samples were collected on September 30, 2011 and were 
analyzed for the full list of explosives as specified in the Work Plan.   

The explosives analyses were performed according to the United States 
Environmental Protection Agency (USEPA) SW846 Method 8330B.  Both samples in 
this SDG were analyzed following the procedures outlined in the laboratory Standard 
Operation Procedure (SOP) which was approved by USACE.  Both samples were 
prepared and analyzed within the holding time required by the method. 

The explosives samples were extracted in two batches (#11006A for water and 
#111011A for sediment).  The samples were analyzed in one batch under a single initial 
calibration (ICAL).  All analyses were performed undiluted.   

Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the two 
LCSs and the surrogate spikes. 

All LCS and surrogate spike recoveries were within acceptance criteria. 

Precision 

Precision could not be evaluated due to the lack of duplicate analysis in this SDG. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions.  Representativeness has been evaluated by: 

 Comparing the COC procedures to those described in the Work Plan; 

 Comparing actual analytical procedures to those described in the Work Plan; 

 Evaluating holding times; and 
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 Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan.  Both samples were prepared and analyzed within 
the holding time required by the method and the Work Plan. 

  All initial calibration criteria were met.  

 All secondary source verification criteria were met. 

 All initial calibration verification (ICV) criteria were met.   

 All continuing calibration verification (CCV) criteria were met.  

 The limits of detection (LODs) were verified quarterly according to the DoD 
Quality System Manual (QSM) version 4.2 requirements. 

 All sample-specific MDL and PQL values were below the lowest associated 
action level as listed in the PSAP for this site with one exception.  The PQL for 
1,3-dinitrobenzene exceeded the lowest action level of 0.073 mg/kg at 0.40 
mg/kg.  However, the MDL for this compound was well below the action level at 
0.003 mg/kg.   

There were two method blanks associated with the explosives analyses in this SDG.  
All target explosives were non-detect in both method blanks. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data.   

All explosives results for the samples in this SDG were considered usable.  The 
completeness for the explosives portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%.   

METALS 

General 

The metals portion of this SDG consisted of one (1) sediment sample and one (1) 
surface water sample. The samples were collected on September 30, 2011. Samples were 
analyzed for a reduced list of metals that included aluminum, antimony, copper, lead, and 
zinc.  

The metals analyses were performed using USEPA SW846 Method 6010B.  The 
samples were analyzed following the procedures outlined in the Work Plan.  Both 
samples were prepared and analyzed within the holding time required by the method and 
the Work Plan.  

The samples for metals analyses were digested in two batches (#111019A for water 
and #111017A for sediment).  The samples were analyzed in one injection batch under a 
single ICAL.   
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Accuracy 

Accuracy was evaluated using the percent recovery obtained from the two LCSs.   

All LCS recoveries were within acceptance criteria. 

Precision 

Precision could not be evaluated due to the lack of duplicate analysis in this SDG. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions.  Representativeness has been evaluated by: 

 Comparing the COC procedures to those described in the Work Plan; 

 Comparing actual analytical procedures to those described in the Work Plan; 

 Evaluating preservation and holding times; and 

 Examining laboratory blanks for cross contamination of samples during analysis. 

Both samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan.  Both samples were prepared and analyzed within 
the holding times required by the method. 

 All instrument initial calibration criteria were met. 

 All metals met criteria in the low-level check standards. 

 All second source criteria were met.  The ICV samples were prepared using a 
secondary source. 

 All CCV criteria were met.  

 All interference check (ICSA/ICSAB) criteria were met. 

 The dilution test (DT) was performed on sample WVMA-MRS05-SD-01 from 
Bearden Knob Firing Ranges, SDG 65935.  The DT was only applicable for 
aluminum, since no other metals were detected in the parent sample at a 
concentration of 50 times the MDL or greater.  Aluminum met criteria in the DT, 
as follow: 

Metal %D Criteria 

Aluminum 4.1 %D ≤ 10 

 The post digestion spike (PDS) was performed on the same sample as the DT.  
The PDS was applicable for antimony, copper, lead, and zinc only since 
aluminum met criteria in the DT.  All three metals met criteria in the PDS, as 
follows:   

Metal %R Criteria 

Antimony 
Copper 
Lead 

88 
95 
81 

75 – 125% 
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Zinc 80 

 Another PDS was performed with sample WVMA-MRS05-SW-01 for all target 
metals since the DT was not applicable. 

Metal %R Criteria 

Aluminum 
Antimony 

Copper 
Lead 
Zinc 

99 
85 
91 
86 
89 

75 – 125% 

 

 The LODs were verified quarterly according to the DoD QSM version 4.2 
requirements. 

 All sample-specific MDL and PQL values were below the lowest associated 
action level as listed in the PSAP for this site.   

There were two method blanks and several calibration blanks associated with the 
metals analyses in this SDG.  All blanks were compliant.   
Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data.   

All metal results for the samples in this SDG were considered usable.  Therefore, the 
completeness for the metal portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 
 

COMPARABILITY 

All data was generated using contract-specific standard methods and reported with 
known data quality, type of analysis, units, etc.   

 

DATA USABILITY 

The purpose of this data validation report is to ensure the integrity and reliability of 
analytical laboratory data. The data quality is evaluated based on precision, accuracy, 
representativeness, comparability, and completeness (PARCC) characteristics of the data. 
The field and laboratory quality control samples and evaluated criteria included 
analytical duplicates, method blanks, laboratory control spike samples, and surrogates.  
The validated data indicated that the laboratory correctly performed the analyses.  Based 
on the data quality assessment, none of the data were qualified as rejected.   

All calculations were spot checked and verified.  All data in this SDG are considered 
usable for the purposes of this project. All sample MDLs and PQLs met the requirements 
listed in the approved site specific Sampling and Analysis Plan except as previously 
noted in this report.   
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APPL Inc Non- Incremental Sampling Procedures for Soil 
Sample Drying to a Constant Weight:  

Place approximately 20-30 grams of the sample into a labeled plastic weigh boat (or tray). 
Dry the samples at room temperature (or LESS) to a “constant weight” as described below: 

Record the date / time and the weight of the tray plus sample in a laboratory log book.  
Leave the samples overnight to dry on shelves in a dark room.  

The following morning weigh the tray containing the sample and record the weight, date and 
time, and place the trays back in the rack.  After one hour record the weight, date and time 
again.   

If the weight is consistent with the previous weighing (within +/- 3%), then this step is 
complete.  If the weight is still not constant, continue drying and subsequent weighing 
until a constant weight is achieved before proceeding to the next step. 

SAMPLE SIEVING AND GRINDING  

Crush the dried soil in the weigh boat using a mortar and pestle. Pass the sample through 
a #30 mesh screen sieve and into a clean, labeled weigh boat in order to eliminate rocks 
and sticks. Wash the sieve in between each sample with soap and water and rinse with 
acetone. 

SAMPLE WEIGHING  

Weigh 10 grams of sample from the weigh boat into a labeled and tared 4oz. glass jar.  
Record the weight to the nearest 0.01 grams on the extraction sheet. 

One method blank and one LCS are prepared with every analytical batch of 20 samples, 
using clean commercial sand.  The LCS is spiked after sieving and grinding.  The blank 
and LCS are taken through the exact same procedures as the samples. 

Matrix Spike / Matrix Spike Duplicates are included for every analytical batch of 20 
samples, based on the client’s project requirements. 

SAMPLE EXTRACTION  

Add the appropriate amount of the 8330 Soil Surrogate (See SOP HPL002 Standard and 
Spike Prep) for the Blank, the LCS, MSD/MSD and field samples. 

Add the appropriate amount of the 8330 Spike Mix (See SOP HPL002 Standard and Spike 
Prep) for the LCS and MSD/MSD. 

Add 20mL Acetonitrile to each jar containing the spiked /surrogated soil.  Place jars on a 
mechanical shaker for at least 18 hours. 

Allow the extracts to settle for 30 minutes and remove approximately 8mL of the extract and 
place in a labeled 8mL amber screw-cap vial.  Centrifuge the vials for approximately 10 
minutes. Store the samples in a refrigerator between 2°C and 6°C. 

Using a digital auto pipettor, remove 0.4mL of the final extract and combine with 0.4mL of 
DI water in an injection vial. Store under refrigeration until analysis. 
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DATA VALIDATION SUMMARY REPORT 

for samples collected from the  

BROWN/CABIN MOUNTAIN FIRING RANGES 

West Virginia 

Data Validation by:  Tammy Chang 
Date:  November 3rd, 2011 

Parsons - Austin 

INTRODUCTION 

The following data validation summary report covers two soil samples collected 
from Brown/Cabin Mountain Firing Ranges, West Virginia on September 30, 2011.  
Samples were logged in under the following Sample Delivery Group (SDG): 

65885   

Both samples in this SDG were analyzed for explosives, metals, and pH.  Metals 
included aluminum, antimony, copper, lead and zinc. The following table details the field 
sample identifications and requested parameters for each sample.   

Both samples were collected by Parsons and were shipped to Agriculture and 
Priority Pollutants Laboratories, Inc. (APPL) in one cooler.  The cooler was received by 
the laboratory at a temperature of 2.5°C, which was within the 2-6°C range 
recommended by the PSAP.  

Both soil samples were prepared and analyzed following the procedures outlined in 
the Project Sampling and Analysis Plan and Addendum (PSAP) for the Southeast Region 
and the site specific Sampling and Analysis Plan.  

All APPL method detection limits (MDLs) and practical quantitation limits (PQLs) 
were below the lowest associated action level for all target analytes, except as noted in 
this report.   

SAMPLE IDs AND REQUESTED PARAMETERS 

Sample ID Matrix 
Explosives, Metals, 

& pH 
Comments 

WVMA-MRS06-SS-02-05 S X  
WVMA-MRS06-SS-02-09 S X  

S = Soil 

EXTRACTION, ANALYTICAL, AND REPORTING DETAILS 

PARAMETER MATRIX 
EXTRACTION 

METHOD 
ANALYTICAL 

METHOD 
UNITS 

DRY WT. VS. 
WET WT 

Explosives S 8330B  8330B mg/kg Dry Wt. 
Metals S 3050B 6010B mg/kg Dry Wt. 

pH S NA 9045D NA NA 
See the end of this report for detailed description of the sample preparation procedures. 
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EVALUATION CRITERIA 

The data submitted by the laboratory has been reviewed and verified following the 
guidelines outlined in the Project Work Plan, site specific Sampling and Analysis Plan, 
and PSAP.  Information reviewed in the data packages included sample results; field and 
laboratory quality control results; calibrations; case narratives; raw data; cooler receipt 
forms, and chain-of-custody (COC) forms.  The analyses and findings presented in this 
report are based on the reviewed information, and whether guidelines in the Work Plan 
were met. 

Due to the flagging requirements of the electronic data deliverable (EDD) software, 
Automatic Data Review (ADR), the following rules were applied for flagging the data: 

If an analyte was detected in the method blank, the associated sample concentrations 
were examined.  If the analyte was detected in a sample at a concentration similar to that 
found in the blank (five times the blank concentration for most analytes, or ten times the 
blank concentration for common laboratory contaminants), the PQL for that analyte was 
raised to the detected level and the result was flagged “U” for that particular sample. 

Approval was also received from a USACE chemist for laboratory to use the 
historically developed control limits to evaluate accuracy for explosives.  The approved 
accuracy and precision criteria for explosives are as follows: 

Analyte Accuracy Criteria Maximum RPD %)  

HMX 75-125% 30 

RDX 70-135% 30 

1,3,5-Trinitrobenzene 75-125% 30 

1,3-Dinitrobenzene 80-125% 30 

Nitrobenzene 75-125% 30 

Tetryl 10-150% 30 

Nitroglycerin 68-131% 30 

2,4,6-Trinitrotoluene 55-140% 30 

4-Amino-2,6-dinitrotoluene 80-125% 30 

2-Amino-4,6-dinitrotoluene 80-125% 30 

2,4-Dinitrotoluene 80-125% 30 

2,6-Dinitrotoluene 80-120% 30 

3-Nitrotoluene 75-120% 30 

PETN 69-132% 30 

2-Nitrotoluene 80-125% 30 

4-Nitrotoluene 75-125% 30 

1,2-Dinitrobenzene (Surrogate) 70-130% NA 
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For metals, the accuracy criteria for the laboratory control sample (LCS) are 80-
120%. 

EXPLOSIVES 

General 

The explosives portion of this SDG consisted of two (2) soil samples.  The samples 
were collected on September 30, 2011 and were analyzed for the full list of explosives as 
specified in the Work Plan.   

The explosives analyses were performed according to the United States 
Environmental Protection Agency (USEPA) SW846 Method 8330B.  Both samples in 
this SDG were analyzed following the procedures outlined in the laboratory Standard 
Operation Procedure (SOP) which was approved by USACE.  Both samples were 
prepared and analyzed within the holding time required by the method. 

The explosives samples were extracted in one batch (#11011A).  The samples were 
analyzed in one batch under a single initial calibration (ICAL).  All analyses were 
performed undiluted.   

Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the LCS 
sample and the surrogate spikes. 

All LCS and surrogate spike recoveries were within acceptance criteria except 3-
Nitrotoluene was recovered at 121% with control limits set at 75-120%.  This compound 
was not detected in the two associated field samples; therefore, there was no need for any 
flagging. 

Precision 

Precision could not be evaluated due to the lack of duplicate analysis in this SDG. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions.  Representativeness has been evaluated by: 

 Comparing the COC procedures to those described in the Work Plan; 

 Comparing actual analytical procedures to those described in the Work Plan; 

 Evaluating holding times; and 

 Examining laboratory blank for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan.  Both samples were prepared and analyzed within 
the holding time required by the method and the Work Plan. 

  All initial calibration criteria were met.  

 All secondary source verification criteria were met. 
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 All initial calibration verification (ICV) criteria were met.   

 All continuing calibration verification (CCV) criteria were met.  

 The limits of detection (LODs) were verified quarterly according to the DoD 
Quality System Manual (QSM) version 4.2 requirements. 

 All sample-specific MDL and PQL values were below the lowest associated 
action level as listed in the PSAP for this site with one exception.  The PQL for 
1,3-dinitrobenzene exceeded the lowest action level of 0.073 mg/kg at 0.40 
mg/kg.  However, the MDL for this compound was well below the action level at 
0.003 mg/kg.   

There was one method blank associated with the explosives analyses in this SDG.  
All target explosives were non-detect in the method blank. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data.   

All explosives results for the samples in this SDG were considered usable.  The 
completeness for the explosives portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%.   

METALS 

General 

The metals portion of this SDG consisted of two (2) soil samples. The samples were 
collected on September 30, 2011. Samples were analyzed for a reduced list of metals that 
included aluminum, antimony, copper, lead, and zinc.  

The metals analyses were performed using USEPA SW846 Method 6010B.  The 
samples were analyzed following the procedures outlined in the Work Plan.  Both 
samples were prepared and analyzed within the holding time required by the method and 
the Work Plan.  

The samples for metals analyses were digested in one batch (#111019A).  The 
samples were analyzed in one batch under a single ICAL.  Both samples required a 10x 
dilution for aluminum due to the high concentrations present.  All other analyses were 
performed undiluted. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS.   

All LCS recoveries were within acceptance criteria. 

Precision 

Precision could not be evaluated due to the lack of duplicate analysis in this SDG. 

Representativeness 
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Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions.  Representativeness has been evaluated by: 

 Comparing the COC procedures to those described in the Work Plan; 

 Comparing actual analytical procedures to those described in the Work Plan; 

 Evaluating preservation and holding times; and 

 Examining laboratory blanks for cross contamination of samples during analysis. 

Both samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan.  Both samples were prepared and analyzed within 
the holding times required by the method. 

 All instrument initial calibration criteria were met. 

 All metals met criteria in the low-level check standards. 

 All second source criteria were met.  The ICV samples were prepared using a 
secondary source. 

 All CCV criteria were met.  

 All interference check (ICSA/ICSAB) criteria were met. 

 The dilution test (DT) was performed on sample WVMA-MRS05-SD-01 from 
Bearden Knob Firing Ranges, SDG 65935.  The DT was only applicable for 
aluminum, since no other metals were detected in the parent sample at a 
concentration of 50 times the MDL or greater.  Aluminum met criteria in the DT, 
as follow: 

Metal %D Criteria 

Aluminum 4.1 %D ≤ 10 

 The post digestion spike (PDS) was performed on the same sample as the DT.  
The PDS was applicable for antimony, copper, lead, and zinc only since 
aluminum met criteria in the DT.  All three metals met criteria in the PDS, as 
follows:   

Metal %R Criteria 

Antimony 
Copper 
Lead 
Zinc 

88 
95 
81 
80 

75 – 125% 

 The LODs were verified quarterly according to the DoD QSM version 4.2 
requirements. 

 All sample-specific MDL and PQL values were below the lowest associated 
action level as listed in the PSAP for this site.   

There was one method blank and several calibration blanks associated with the 
metals analyses in this SDG.  All blanks were compliant.   
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Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data.   

All metal results for the samples in this SDG were considered usable.  Therefore, the 
completeness for the metal portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

pH 

General 

The pH portion of this SDG consisted of two (2) soil samples.  Both samples were 
collected on September 30, 2011 and were tested for pH. 

The pH analyses were performed using USEPA SW846 Method 9045D.  Both 
samples were analyzed following the procedures outlined in the Work Plan. Both samples 
were tested for pH on the same day as samples were delivered to the lab. 

Accuracy 

The pH meter was calibrated with pH 7.00 buffer standard solution.  

Precision 

Precision could not be evaluated due to the lack of duplicate analysis in this SDG. 
 
Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions.  Representativeness has been evaluated by: 

 Comparing the COC procedures to those described in the Work Plan; 

 Comparing actual analytical procedures to those described in the Work Plan; and 

 Evaluating preservation and holding times. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan.   

 All calibration criteria were met. 

 All calibration verification criteria were met. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data.   

All pH result for the samples in this SDG were considered usable.  The completeness 
for the pH portion of this SDG is 100%, which meets the minimum acceptance criteria of 
95%. 
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COMPARABILITY 

All data was generated using contract-specific standard methods and reported with 
known data quality, type of analysis, units, etc.   

 

DATA USABILITY 

The purpose of this data validation report is to ensure the integrity and reliability of 
analytical laboratory data. The data quality is evaluated based on precision, accuracy, 
representativeness, comparability, and completeness (PARCC) characteristics of the data. 
The field and laboratory quality control samples and evaluated criteria included 
analytical duplicates, method blanks, laboratory control spike samples, and surrogates.  
The validated data indicated that the laboratory correctly performed the analyses.  Based 
on the data quality assessment, none of the data were qualified as rejected.   

All calculations were spot checked and verified.  All data in this SDG are considered 
usable for the purposes of this project. All sample MDLs and PQLs met the requirements 
listed in the approved site specific Sampling and Analysis Plan except as previously 
noted in this report.   

APPL Inc Non- Incremental Sampling Procedures for Soil 
Sample Drying to a Constant Weight:  

Place approximately 20-30 grams of the sample into a labeled plastic weigh boat (or tray). 
Dry the samples at room temperature (or LESS) to a “constant weight” as described below: 

Record the date / time and the weight of the tray plus sample in a laboratory log book.  
Leave the samples overnight to dry on shelves in a dark room.  

The following morning weigh the tray containing the sample and record the weight, date and 
time, and place the trays back in the rack.  After one hour record the weight, date and time 
again.   

If the weight is consistent with the previous weighing (within +/- 3%), then this step is 
complete.  If the weight is still not constant, continue drying and subsequent weighing 
until a constant weight is achieved before proceeding to the next step. 

SAMPLE SIEVING AND GRINDING  

Crush the dried soil in the weigh boat using a mortar and pestle. Pass the sample through 
a #30 mesh screen sieve and into a clean, labeled weigh boat in order to eliminate rocks 
and sticks. Wash the sieve in between each sample with soap and water and rinse with 
acetone. 

SAMPLE WEIGHING  

Weigh 10 grams of sample from the weigh boat into a labeled and tared 4oz. glass jar.  
Record the weight to the nearest 0.01 grams on the extraction sheet. 
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One method blank and one LCS are prepared with every analytical batch of 20 samples, 
using clean commercial sand.  The LCS is spiked after sieving and grinding.  The blank 
and LCS are taken through the exact same procedures as the samples. 

Matrix Spike / Matrix Spike Duplicates are included for every analytical batch of 20 
samples, based on the client’s project requirements. 

SAMPLE EXTRACTION  

Add the appropriate amount of the 8330 Soil Surrogate (See SOP HPL002 Standard and 
Spike Prep) for the Blank, the LCS, MSD/MSD and field samples. 

Add the appropriate amount of the 8330 Spike Mix (See SOP HPL002 Standard and Spike 
Prep) for the LCS and MSD/MSD. 

Add 20mL Acetonitrile to each jar containing the spiked /surrogated soil.  Place jars on a 
mechanical shaker for at least 18 hours. 

Allow the extracts to settle for 30 minutes and remove approximately 8mL of the extract and 
place in a labeled 8mL amber screw-cap vial.  Centrifuge the vials for approximately 10 
minutes. Store the samples in a refrigerator between 2°C and 6°C. 

Using a digital auto pipettor, remove 0.4mL of the final extract and combine with 0.4mL of 
DI water in an injection vial. Store under refrigeration until analysis. 
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GEOGRAPHIC INFORMATION  
SYSTEMS DATA 

THE ATTACHED CD ROM INCLUDES THE ENTIRE 
GEOGRAPHICAL INFORMATION SYSTEMS LAYER 
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GEOPHYSICAL DATA 

THERE WAS NO GEOPHYSICAL INVESTIGATION FOR THIS SI 
EVALUATION 
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CONCEPTUAL SITE MODEL – MUNITIONS AND EXPLOSIVES OF CONCERN 
BROWN/CABIN MOUNTAIN FIRING RANGES MRS, GRANT AND TUCKER COUNTIES, WEST VIRGINIA 

Subsite / Range Acreage 
Suspect Past DoD 

Activities 
Potential MEC / Munitions Debris Present 

MEC / Munitions Debris 
Found Since Closure 

Previous Investigation / 
Clearance Actions 

Post-DoD Land Use and Current 
Land Use 

Potential Receptors 
Potential Source and 
Receptor Interaction 

SI Field Sampling / Qualitative 
Reconnaissance 

BROWN/CABIN 

MOUNTAIN FIRING 

RANGES  

16,000 Firing points and 
target locations for 
105mm and 155mm 
howitzer rounds, 
60mm and 81mm 
mortars, and rockets 

Projectile, 155mm, high explosive (HE), M102 
Projectile, 155mm, white phosphorus, M110 
Cartridge, 105mm, HE, M1 
Cartridge, 105mm, smoke, hexachloroethane, M84 
Cartridge, 81mm, HE, M43 
Cartridge, 81mm, smoke, white phosphorus, M57 
Cartridge, 81mm, target practice, M43 
Cartridge, 60mm 
Rocket, 3.25-inch, target, Mk 1 through Mk 4 
General small arms ammunition: 

Cartridge, .30 caliber (includes carbine) 

The PA reports that one 
105mm howitzer round was 
found in 2007 on Cabin 
Mountain.  The PA also 
reports that five 3.25-inch 
rockets were found in and 
near Yellow Creek in 2004 
and 2006.  

The TPP Team conducted a 
brief reconnaissance on April 
8, 2011 and encountered (2) 
3.25-inch rockets (MD).  

The 2011 site visit team 
found no munitions debris or 
MEC at this site. 

In 2011, a hunter found one 
81mm HE mortar (suspected 
UXO) near a pond in the 
southeast portion of the 
MRS. 

2009 PA 

2011 TPP Meeting 

2013 Site Inspection 

2005 Geophysical Survey of 
CVI property by AGI. 

No documentation of site 
clearance was found for this 
site. 

 

Part of the U.S. Fish and 
Wildlife’s Canaan Valley National 
Wildlife Refuge and part of WV 
Little Canaan WMA. Also some 
commercial and industrial use. 

Commercial/Industrial 
workers (Canaan Valley 
Institute and U.S. Fish and 
Wildlife Service employees), 
Recreational users (e.g., 
hikers and nearby 
residents), site visitors. 

Yes 

Presence of potentially 
hazardous MEC is 
confirmed or suspected 
and the site is 
accessible to receptors. 

 

CRREL 7-point wheel soil sampling: 

9 biased soil samples: 
WVMA-MRS06-SS-02-01 
WVMA-MRS06-SS-06-02 
WVMA-MRS06-SS-02-03 
WVMA-MRS06-SS-02-04 
WVMA-MRS06-SS-02-05 
WVMA-MRS06-SS-02-06 
WVMA-MRS06-SS-02-07 
WVMA-MRS06-SS-02-08 
WVMA-MRS06-SS-02-09 

 

Grab samples: 

2 biased SW/SD coupled samples: 
WVMA-MRS06-SW-01 
WVMA-MRS06-SW-02 
WVMA-MRS06-SD-01 
WVMA-MRS06-SD-02 

 
1 ambient SW/SD coupled sample: 

WVMA-MRS06-AMB-SW-03 
WVMA-MRS06-AMB-SD-03 
 

Associated QC samples 

22.6 miles of QR  

  

 
Source: 

PA (2009) 

SI (2012) 

 

AGI = American Geophysical Institute 

CVI = Canaan Valley Institute 

DNR = Department of Natural Resources 

DoD = Department of Defense 

HE = high explosive 

MD = munitions debris 

MEC = munitions and explosives of concern 

MRS = Munitions Response Site 

PA = Preliminary Assessment  

QR = qualitative reconnaissance 

TPP = technical project planning 

UXO = Unexploded Ordinance 

WV = West Virginia 

WVM = Wildlife Management Area 

 

 

  



CONCEPTUAL SITE EXPOSURE MODEL
MRS Name: WEST VIRGINIA MANEUVER AREA: Brown/Cabin Mountain Firing Ranges MRSMRS Name: WEST VIRGINIA MANEUVER AREA: Brown/Cabin Mountain Firing Ranges MRS

Created/Revised By: Emily Baxter, Parsons Last Revision Date: September 5, 2013

PRIMARY SOURCE
SOURCE

RELEASE EXPOSURE EXPOSURE
INTERACTION

HUMAN & ECOLOGICAL
RECEPTORS

SOURCE MEDIA MECHANISM MEDIA ROUTES RECEPTORS

Blackwater River, 

CURRENT/FUTURE FUTURE

Re

ConsW

Comme
Indust. W Vis

Rec

EcR e Re

ConsW

Surface Water and 
Sediment

No explosives detected

M t l  D t ti

Surf. Water/
Sediment

Surf. Water/
Sediment

Yellow Creek, and 
Beaver Creek within 

MRS

Ingestion as DW --     -- 
Incidental Ingestion --     -- 
Dermal Contact --     -- 

esidents

struction
W

orkers

ercial or 
W

orkers

sitors or 
c. Users 

ological
eceptors

esidents

struction
W

orkers

Metals Detections:
Below background

Munitions
Constituents Erosion/

Runoff

Uptake
by Biota

No source of biota for 
human ingestion

Incidental Ingestion     

Ingestion of Biota --     -- 

Soil Surface Soil
(0-2 ft)

Subsurface
Soil (2-15 ft)

Subsurface soil 
not sampled

Incidental Ingestion --     -- 
Dermal Contact --     -- 
Inhalation (Dust) --     -- 

Incidental Ingestion --     -- 
Dermal Contact --     -- 
Inhalation (Dust) --     -- 

Surface Soil
No explosives detected

Leaching Groundwater
Ingestion as DW --     -- 
Incidental Ingestion --     -- 
Dermal Contact --     -- 

 Complete Pathway
 Incomplete Pathway

Metals Detections:
Below background

No wells present 
Pathway not present
(w/ reason)

 Incomplete Pathway
 Potentially Complete Pathway, Not Quantitatively Assessed
-- Receptor Not Present

No wells present 
within the MRS.



APPENDIX K 

MUNITIONS RESPONSE SITE 
PRIORITIZATION PROTOCOL EVALUATION 

 



G03WV0013_ Brown-Cabin Mountain Firing Range 

Table A 
MRS Background Information 

DIRECTIONS:  Record the background information below for the MRS to be evaluated.  Much of this information is 
available from DoD databases, such as RMIS.  If the MRS is located on a FUDS property, the suitable 
FUDS property information should be substituted.  In the MRS summary, briefly describe the UXO, 
DMM, or MC that are known or suspected to be present, the exposure setting (the MRS’s physical 
environment), any other incidental non-munitions related contaminants found at the MRS (e.g., benzene, 
trichloroethylene), and any potentially exposed human and ecological receptors.  Include a map of the 
MRS, if one is available. 

Munitions Response Site Name:  Brown/Cabin Mountain Firing Ranges

Component: U.S. Army Corps of Engineers (FUDS) 

Installation/Property Name:  WV Maneuver Area/Dolly Sods 

Location (City, County, State):  Davis, Tucker and Grant Counties, West Virginia 

Site Name (RMIS ID)/Project Name (Project No.):   Proj. No. G03WV001309/FFID WV9799F3460  

Date Information Entered/Updated: 26 August 2013

Point of Contact (Name/Phone):   Mr. Richard Meadows (304) 543-2755 

Project Phase (check only one):  

 PA  SI  RI  FS  RD 

 RA-C  RIP  RA-O  RC  LTM 

    
Media Evaluated (check all that apply): 

 Groundwater  Sediment (human receptor) 

 Surface soil  Surface Water (ecological receptor) 

 Sediment (ecological receptor)  Surface Water (human receptor) 
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MRS Summary:   
 
 
MRS Description:  Describe the munitions-related activities that occurred at the installation, the dates of 
operation, and  the UXO, DMM (by type of munition, if known) or munitions constituents (by type, if known) 
known or suspected to be present):   
The Brown/Cabin Mountain Firing Ranges MRS is located in Grant and Tucker Counties, West Virginia. The site is 
located approximately 0.5 miles northeast of the town of Davis, West Virginia (2013 SI Report, Figure 1.1). The total 
FUDS acreage is 2,180,367 acres, including the 16,000-acre Brown/Cabin Mountain Firing Ranges MRS. The 
Brown/Cabin Mountain Firing Ranges MRS was used from 1943 to 1944 and was used as firing points and target 
locations for 105 millimeter (mm) and 155mm artillery, 60mm and 81mm mortar rounds, and 3.25-inch rockets. Historic 
newspaper articles also noted that .30 caliber machine gun fire was reported in these areas. The majority of the land 
comprising the Brown/Cabin Mountain Firing Ranges MRS is currently owned by the U.S. Fish and Wildlife Service and 
managed as part of the Canaan Valley National Wildlife Refuge (CVNWR). The site is used for outdoor recreation 
including hiking, cycling, cross-country skiing, horseback riding, hunting, fishing, and wildlife viewing (2013 SI Report, 
Section 2.1). Munitions debris (MD) consisting of 3.25 inch rockets and munitions and explosives of concern (MEC) 
consisting of an 81mm mortar round were recently encountered within the MRS. No MEC or MD were found by the site 
visit team during the SI field activities 
Description of Pathways for Human and Ecological Receptors: Metals exposure pathways from soil, sediment, and 
surface water are considered incomplete for human and ecological receptors. Metals exposure pathways from 
groundwater are considered incomplete. The most likely pathway is direct contact to human and ecological receptors.  
Description of Receptors (Human and Ecological):  Human receptors include hikers, visitors, and workers in the area 
and residents who reside near the site. Ecological receptors would include flora and fauna expected to live in hilly, 
wooded areas, such as deer, rabbits, grouse, etc. 
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Table 1 
EHE Module:  Munitions Type Data Element Table 

DIRECTIONS:  Below are 11 classifications of munitions and their descriptions.  Circle the score(s) that correspond with 
all munitions types known or suspected to be present at the MRS. 

Note:  The terms practice munitions, small arms, physical evidence, and historical evidence are defined in Appendix C of 
the Primer. 

Classification Description Score

Sensitive 

 All UXO that are considered likely to function upon any interaction with exposed persons [e.g., 
submunitions, 40mm high-explosive (HE) grenades, white phosphorus (WP) munitions, high-
explosive antitank (HEAT) munitions, and practice munitions with sensitive fuzes, but excluding 
all other practice munitions]. 

 All hand grenades containing energetic filler. 
 Bulk primary explosives, or mixtures of these with environmental media, such that the mixture 

poses an explosive hazard. 

30 

High explosive (used or 
damaged) 

 All UXO containing a high-explosive filler (e.g., RDX, Composition B), that are not considered 
“sensitive.”  

 All DMM containing a high-explosive filler that have: 
 Been damaged by burning or detonation 
 Deteriorated to the point of instability. 

25 

Pyrotechnic (used or 
damaged) 

 All UXO containing pyrotechnic fillers other than white phosphorous (e.g., flares, signals, 
simulators, smoke grenades). 

 All DMM containing pyrotechnic fillers other than white phosphorous (e.g., flares, signals, 
simulators, smoke grenades) that have: 

 Been damaged by burning or detonation 
 Deteriorated to the point of instability. 

20 

High explosive (unused) 
 All DMM containing a high explosive filler that: 

 Have not been damaged by burning or detonation 
 Are not deteriorated to the point of instability. 

15 

Propellant 

 All UXO containing mostly single-, double-, or triple-based propellant, or composite propellants 
(e.g., a rocket motor). 

 All DMM containing mostly single-, double-, or triple-based propellant, or composite propellants 
(e.g., a rocket motor) that are: 

 Damaged by burning or detonation    
 Deteriorated to the point of instability. 

15 

Bulk secondary high 
explosives, pyrotechnics, 
or propellant 

 All DMM containing mostly single-, double-, or triple-based propellant, or composite propellants 
(e.g., a rocket motor), that are deteriorated. 

 Bulk secondary high explosives, pyrotechnic compositions, or propellant (not contained in a 
munition), or mixtures of these with environmental media such that the mixture poses an 
explosive hazard. 

10 

Pyrotechnic (not used or 
damaged) 

 All DMM containing a pyrotechnic fillers (i.e., red phosphorous), other than white phosphorous 
filler, that: 

 Have not been damaged by burning or detonation 
 Are not deteriorated to the point of instability.   

10 

Practice 

 All UXO that are practice munitions that are not associated with a sensitive fuze. 
 All DMM that are practice munitions that are not associated with a sensitive fuze and that have 

not: 
 Been damaged by burning or detonation 
 Deteriorated to the point of instability. 

5 

Riot control  All UXO or DMM containing a riot control agent filler (e.g., tear gas). 3 

Small arms 
 All used munitions or DMM that are categorized as small arms ammunition [Physical evidence or 

historical evidence that no other types of munitions (e.g., grenades, subcaliber training rockets, 
demolition charges) were used or are present on the MRS is required for selection of this 
category.]. 

2 

Evidence of no munitions  Following investigation of the MRS, there is physical evidence that there are no UXO or DMM 
present, or there is historical evidence indicating that no UXO or DMM are present. 

0 

MUNITIONS TYPE 
DIRECTIONS:  Record the single highest score from above in the box to the 

right (maximum score = 30). 25 

DIRECTIONS:  Document any MRS-specific data used in selecting the Munitions Type classifications in the space 
provided. 

The Brown/Cabin Mountain Firing Ranges MRS was used as firing points and target locations for 105 millimeter (mm) and 
155mm artillery, 60mm and 81mm mortar rounds, and 3.25-inch rockets. (2013 SI Report, Section 2.1). Munitions debris 
(MD) consisting of 3.25 inch rockets and munitions and explosives of concern (MEC) consisting of an 81mm mortar round 
were recently encountered within the MRS (2013 SI Report Table 8.1). Historic newspaper articles also noted that .30 
caliber machine gun fire was reported in these areas (2013 SI Report Section 2.3).



G03WV0013_ Brown-Cabin Mountain Firing Range 

 
 

Table 2 
EHE Module:  Source of Hazard Data Element Table 

DIRECTIONS:  Below are 11 classifications describing sources of explosive hazards.  Circle the score(s) that correspond 
with all sources of explosive hazard known or suspected to be present at the MRS. 

Note: The terms former range, practice munitions, small arms, physical evidence, and historical evidence are defined in 
Appendix C of the Primer. 

 

Classification Description Score 

Former range 

 The MRS is a former military range where munitions (including 
practice munitions with sensitive fuzes) have been used.  Such 
areas include: impact or target areas, associated buffer and safety 
zones, firing points, and live-fire maneuver areas. 

10 

Former munitions treatment 
(i.e., OB/OD) unit 

 The MRS is a location where UXO or DMM (e.g., munitions, bulk 
explosives, bulk pyrotechnic, or bulk propellants) were burned or 
detonated for the purpose of treatment prior to disposal. 

8 

Former practice munitions 
range 

 The MRS is a former military range on which only practice munitions 
without sensitive fuzes were used.  6 

Former maneuver area 

 The MRS is a former maneuver area where no munitions other than 
flares, simulators, smokes, and blanks were used.  There must be 
evidence that no other munitions were used at the location to place 
an MRS into this category. 

5 

Former burial pit or other 
disposal area 

 The MRS is a location where DMM were buried or disposed of  
(e.g., disposed of into a water body) without prior thermal treatment. 5 

Former industrial operating 
facilities 

 The MRS is a location that is a former munitions maintenance, 
manufacturing, or demilitarization facility. 4 

Former firing points 
 The MRS is a firing point, where the firing point is delineated as an 

MRS separate from the rest of a former military range. 4 

Former missile or air defense 
artillery emplacements 

 The MRS is a former missile defense or air defense artillery (ADA) 
emplacement not associated with a military range.   2 

Former storage or transfer 
points 

 The MRS is a location where munitions were stored or handled for 
transfer between different modes of transportation (e.g., rail to truck, 
truck to weapon system). 

2 

Former small arms range 

 The MRS is a former military range where only small arms 
ammunition was used [There must be evidence that no other types 
of munitions (e.g., grenades) were used or are present to place an 
MRS into this category.]. 

1 

Evidence of no munitions 
 Following investigation of the MRS, there is physical evidence that 

no UXO or DMM are present, or there is historical evidence 
indicating that no UXO or DMM are present. 

0 

SOURCE OF HAZARD 
DIRECTIONS:  Record the single highest score from above in the box 

to the right (maximum score = 10). 10 

DIRECTIONS:   Document any MRS-specific data used in selecting the Source of Hazard classifications in the space 
provided. 

The Brown/Cabin Mountain Firing Ranges MRS was used as firing points and target locations for 105 millimeter (mm) 
and 155mm artillery, 60mm and 81mm mortar rounds, and 3.25-inch rockets.  Historic newspaper articles also noted that 
.30 caliber machine gun fire was reported in these areas (2013 SI Report Section 2.3). 
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Table 3 
EHE Module:  Location of Munitions Data Element Table 

DIRECTIONS:  Below are eight classifications of munitions locations and their descriptions.  Circle the score(s) that 
correspond with all locations where munitions are located or suspected of being found at the MRS. 

Note: The terms surface, subsurface, physical evidence, and historical evidence are defined in Appendix C of the 
Primer. 

 

Classification Description Score 

Confirmed surface 
 Physical evidence indicates that there are UXO or DMM on the surface of the MRS 
 Historical evidence (e.g., a confirmed incident report or accident report) indicates there 

are UXO or DMM on the surface of the MRS.  
25 

Confirmed subsurface, active 

 Physical evidence indicates the presence of UXO or DMM in the subsurface of the 
MRS, and the geological conditions at the MRS are likely to cause UXO or DMM to be 
exposed, in the future, by naturally occurring phenomena (e.g., drought, flooding, 
erosion, frost, heat heave, tidal action), or intrusive activities (e.g., plowing, 
construction, dredging) at the MRS are likely to expose UXO or DMM.    

 Historical evidence indicates that UXO or DMM are located in the subsurface of the 
MRS and the geological conditions at the MRS are likely to cause UXO or DMM to be 
exposed, in the future, by naturally occurring phenomena (e.g., drought, flooding, 
erosion, frost, heat heave, tidal action), or intrusive activities (e.g., plowing, 
construction, dredging) at the MRS are likely to expose UXO or DMM.  

20 

Confirmed subsurface, stable 

 Physical evidence indicates the presence of UXO or DMM in the subsurface of the 
MRS and the geological conditions at the MRS are not likely to cause UXO or DMM to 
be exposed, in the future, by naturally occurring phenomena, or intrusive activities at 
the MRS are not likely to cause UXO or DMM to be exposed. 

 Historical evidence indicates that UXO or DMM are located in the subsurface of the 
MRS and the geological conditions at the MRS are not likely to cause UXO or DMM to 
be exposed, in the future, by naturally occurring phenomena, or intrusive activities at 
the MRS are not likely to cause UXO or DMM to be exposed. 

15 

Suspected (physical 
evidence)  

 There is physical evidence (e.g., munitions debris, such fragments, penetrators, 
projectiles, shell casings, links, fins), other than the documented presence of UXO or 
DMM, indicating that UXO or DMM may be present at the MRS. 

10 

Suspected (historical 
evidence) 

 There is historical evidence indicating that UXO or DMM may be present at the MRS. 5 

Subsurface, physical 
constraint 

 There is physical or historical evidence indicating that UXO or DMM may be present in 
the subsurface, but there is a physical constraint (e.g., pavement, water depth over 
120 feet) preventing direct access to the UXO or DMM.  

2 

Small arms (regardless of 
location) 

 The presence of small arms ammunition is confirmed or suspected, regardless of other 
factors such as geological stability [There must be evidence that no other types of 
munitions (e.g., grenades) were used or are present at the MRS to place an MRS into 
this category.]. 

1 

Evidence of no munitions 
 Following investigation of the MRS, there is physical evidence that there are no UXO 

or DMM present, or there is historical evidence indicating that no UXO or DMM are 
present. 

0 

LOCATION OF MUNITIONS 
DIRECTIONS:  Record the single highest score from above in the box 

to the right (maximum score = 25). 25 

DIRECTIONS:   Document any MRS-specific data used in selecting the Location of Munitions classifications in the 
space provided. 

MD consisting of 3.25 inch rockets and MEC consisting of a 81mm mortar round recently encountered within the MRS 
(2013 SI Report Table 8.1).  
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Table 4 
EHE Module:  Ease of Access Data Element Table 

DIRECTIONS:  Below are four classifications of barrier types that can surround an MRS and their descriptions.  The 
barrier type is directly related to the ease of public access to any explosive materiel.  Circle the score that 
corresponds with the ease of access to the MRS. 

Note:  The term barrier is defined in Appendix C of the Primer. 
 

Classification Description Score 

No barrier  
 There is no barrier preventing access to any part of the MRS (i.e., all 

parts of the MRS are accessible). 
 

10 

Barrier to MRS access is 
incomplete 

 There is a barrier preventing access to parts of the MRS, but not the 
entire MRS. 

 
8 

Barrier to MRS access is 
complete but not monitored 

 There is a barrier preventing access to all parts of the MRS, but there 
is no surveillance (e.g., by a guard) to ensure that the barrier is 
effectively preventing access to all parts of the MRS. 

 

5 

Barrier to MRS access is 
complete and monitored 

 There is a barrier preventing access to all parts of the MRS, and there 
is active, continual surveillance (e.g., by a guard, video monitoring) to 
ensure that the barrier is effectively preventing access to all parts of 
the MRS. 

 

0 

EASE OF ACCESS 
DIRECTIONS:  Record the single highest score from above in the box 

to the right (maximum score = 10). 10 

DIRECTIONS:   Document any MRS-specific data used in selecting the Ease of Access classification in the space 
provided. 

 

The SVT encountered no barriers (fences and locked gates) to restrict access to the Brown/Cabin Mountain Firing 
Ranges MRS (2013 SI Report Section 5.3.4.1). 
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Table 5 
EHE Module:  Status of Property Data Element Table 

DIRECTIONS:  Below are three classifications of the status of a property within the Department of Defense (DoD) and 
their descriptions.  Circle the score that corresponds with the status of property at the MRS. 

 

Classification Description Score 

Non-DoD control 

 The MRS is at a location that is no longer owned by, leased to, or 
otherwise possessed or used by DoD.  Examples are privately owned 
land or water bodies; land or water bodies owned or controlled by state, 
tribal, or local governments; and land or water bodies managed by other 
federal agencies. 

 

5 

Scheduled for transfer from 
DoD control 

 The MRS is on land or is a water body that is owned, leased, or 
otherwise possessed by DoD, and DoD plans to transfer that land or 
water body to the control of another entity (e.g., a state, tribal, or local 
government; a private party; another federal agency) within 3 years from 
the date the rule is applied. 

 

3 

DoD control 

 The MRS is on land or is a water body that is owned, leased, or 
otherwise possessed by DoD.  With respect to property that is leased or 
otherwise possessed, DoD must control access to the MRS 24 hours 
per day, every day of the calendar year. 

 

0 

STATUS OF PROPERTY 
DIRECTIONS:  Record the single highest score from above in the box 

to the right (maximum score = 5). 5 

DIRECTIONS:  Document any MRS-specific data used in selecting the Status of Property classification in the space 
provided. 

The majority of the land is currently owned by the USFWS and is managed as part of the CVNWR. A portion of the land 
is also owned by the Canaan Valley Institute, Allegheny Energy, Inc., West Virginia Power and Transmission, Inc., the 
Vandalia Heritage Foundation, and Western Pocahontas Properties, LLP (2013 SI Report, Section 2.4.1).
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Table 6 
EHE Module:  Population Density Data Element Table 

DIRECTIONS:  Below are three classifications of population density and their descriptions.  Determine the population 
density per square mile in the vicinity of the MRS and circle the score that corresponds with the 
associated population density. 

Note:  If an MRS is located in more than one county, use the largest population density value among the counties.  If the 
MRS is within or borders a city or town, use the population density for the city or town, rather than that of the 
county. 

 

Classification Description Score 

> 500 persons per square 
mile 

 There are more than 500 persons per square mile in the county in 
which the MRS is located, based on U.S. Census Bureau data.   

 
5 

100–500 persons per square 
mile 

 There are 100 to 500 persons per square mile in the county in which 
the MRS is located, based on U.S. Census Bureau data.   

 
3 

< 100 persons per square 
mile 

 There are fewer than 100 persons per square mile in the county in 
which the MRS is located, based on U.S. Census Bureau data. 

 
1 

POPULATION DENSITY 
DIRECTIONS:  Record the single highest score from above in the box 

to the right (maximum score = 5). 1 

DIRECTIONS:  Document any MRS-specific data used in selecting the Population Density classification in the space 
provided. 

According to U.S. Census 2010, the population density of Tucker County is 17 persons per square mile, and the 
population density of Grant County is 25 persons per square mile. The census data indicate that 1,969 people live within 
an approximate 4-mile buffer of the Brown/Cabin Mountain Firing Ranges MRS, with 21 of those people living within the 
census block covering the center of the MRS (2013 SI Report, Section 2.2.5). 
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Table 7 
EHE Module:  Population Near Hazard Data Element Table 

DIRECTIONS:  Below are six classifications describing the number of inhabited structures near the MRS.  The number of 
inhabited buildings relates to the population near the hazard.  Determine the number of inhabited 
structures within two miles of the MRS boundary and circle the score that corresponds with the 
associated population near the known or suspected hazard.  

Note:  The term inhabited structures is defined in Appendix C of the Primer. 
 

Classification Description Score 

26 or more inhabited structures 

 There are 26 or more inhabited structures located up to 2 
miles from the boundary of the MRS, within the boundary of 
the MRS, or both. 

 

5 

16 to 25 inhabited structures 

 There are 16 to 25 inhabited structures located up to 2 miles 
from the boundary of the MRS, within the boundary of the 
MRS, or both. 

 

4 

11 to 15 inhabited structures 

 There are 11 to 15 inhabited structures located up to 2 miles 
from the boundary of the MRS, within the boundary of the 
MRS, or both. 

 

3 

6 to 10 inhabited structures 

 There are 6 to 10 inhabited structures located up to 2 miles 
from the boundary of the MRS, within the boundary of the 
MRS, or both. 

 

2 

1 to 5 inhabited structures 

 There are 1 to 5 inhabited structures located up to 2 miles 
from the boundary of the MRS, within the boundary of the 
MRS, or both. 

 

1 

0 inhabited structures 

 There are no inhabited structures located up to 2 miles from 
the boundary of the MRS, within the boundary of the MRS, or 
both. 

 

0 

POPULATION NEAR HAZARD 
DIRECTIONS:  Record the single highest score from above in 

the box to the right (maximum score = 5). 5 

DIRECTIONS:  Document any MRS-specific data used in selecting the Population Near Hazard classification in the 
space provided. 

The SVT observed numerous inhabited structures within 2 miles of the MRS, mainly located within and surrounding the 
town of Davis (2013 SI Report, Section 5.3.2.3).
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Table 8 
EHE Module:  Types of Activities/Structures Data Element Table 

DIRECTIONS:  Below are five classifications of activities and/or inhabited structures near the hazard and their 
descriptions.  Review the types of activities that occur and/or structures that are present within two miles 
of the MRS and circle the score(s) that correspond with all the activities/structure classifications at the 
MRS.  

Note:  The term inhabited structure is defined in Appendix C of the Primer. 
 

Classification Description Score 

Residential, educational, 
commercial, or subsistence  

 Activities are conducted, or inhabited structures are located up 
to two miles from the MRS’s boundary or within the MRS’s 
boundary, that are associated with any of the following 
purposes:  residential, educational, child care, critical assets 
(e.g., hospitals, fire and rescue, police stations, dams), hotels, 
commercial, shopping centers, playgrounds, community 
gathering areas, religious sites, or sites used for subsistence 
hunting, fishing, and gathering. 

 

5 

Parks and recreational areas 

 Activities are conducted, or inhabited structures are located up 
to two miles from the MRS’s boundary or within the MRS’s 
boundary, that are associated with parks, nature preserves, or 
other recreational uses. 

 

4 

Agricultural, forestry  

 Activities are conducted, or inhabited structures are located up 
to two miles from the MRS’s boundary or within the MRS’s 
boundary, that are associated with agriculture or forestry. 

 

3 

Industrial or warehousing  

 Activities are conducted, or inhabited structures are located up 
to two miles from the MRS’s boundary or within the MRS’s 
boundary, that are associated with industrial activities or 
warehousing.  

 

2 

No known or recurring activities 
 There are no known or recurring activities occurring up to two 

miles from the MRS’s boundary or within the MRS’s boundary. 
 

1 

TYPES OF 
ACTIVITIES/STRUCTURES  

DIRECTIONS:  Record the single highest score from above in 
the box to the right (maximum score = 5). 5 

DIRECTIONS:  Document any MRS-specific data used in selecting the Types of Activities/Structures classifications in 
the space provided.  

Today the area is used for a wide variety of outdoor activities including hiking, skiing, rock climbing, rafting, hunting, and 
fishing (2013 SI Report, Section 2.3) 



G03WV0013_ Brown-Cabin Mountain Firing Range 

 

Table 9 
EHE Module:  Ecological and/or Cultural Resources Data Element Table 

DIRECTIONS:  Below are four classifications of ecological and/or cultural resources and their descriptions.  Review the 
types of resources present and circle the score that corresponds with the ecological and/or cultural 
resource classifications at the MRS. 

Note:  The terms ecological resources and cultural resources are defined in Appendix C of the Primer. 
  

Classification Description Score 

Ecological and cultural 
resources present 

 There are both ecological and cultural resources present on the MRS. 
5 

Ecological resources 
present 

 There are ecological resources present on the MRS. 
 
 

3 

Cultural resources present 
 There are cultural resources present on the MRS. 

3 

No ecological or cultural 
resources present 

 There are no ecological resources or cultural resources present on the 
MRS. 0 

ECOLOGICAL AND/OR 
CULTURAL RESOURCES 

DIRECTIONS:   Record the single highest score from above in the box to 
the right (maximum score = 5). 3 

DIRECTIONS:  Document any MRS-specific data used in selecting the Ecological and/or Cultural Resources 
classification in the space provided.  

Portions of the MRS are within the CVNWR; therefore, this MRS is considered to be ecologically sensitive (2013 SI 
Report, Section 3.2).  According to the National Register Information System, National Historic Landmark Program, and 
National Heritage Area Program websites, no cultural or archaeological resources are known within the MRS (2013 SI 
Report Section 3.3).. 
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Table 10 
Determining the EHE Module Rating 

 Source Score Value 

 
DIRECTIONS:  
 

1. From Tables 1–9, record the 
data element scores in the 
Score boxes to the right.  

 
2. Add the Score boxes for each 

of the three factors and record 
this number in the Value boxes 
to the right. 

 
3. Add the three Value boxes and 

record this number in the EHE 
Module Total box below.   

 
4. Circle the appropriate range for 

the EHE Module Total below.  
 

5. Circle the EHE Module Rating 
that corresponds to the range 
selected and record this value in 
the EHE Module Rating box 
found at the bottom of the table. 

 
Note: 
An alternative module rating may be 
assigned when a module letter rating is 
inappropriate.  An alternative module 
rating is used when more information is 
needed to score one or more data 
elements, contamination at an MRS was 
previously addressed, or there is no 
reason to suspect contamination was 
ever present at an MRS.   

Explosive Hazard Factor Data Elements 

Munitions Type Table 1 25 
35 

Source of Hazard Table 2 10

Accessibility Factor Data Elements 

Location of Munitions Table 3 25 

40 Ease of Access Table 4 10 

Status of Property Table 5 5 

Receptor Factor Data Elements 

Population Density Table 6 1 

14 
Population Near Hazard Table 7 5 

Types of Activities/ Structures Table 8 5 

Ecological and /or Cultural 
Resources 

Table 9 3 

EHE MODULE TOTAL 89 

EHE Module Total EHE Module Rating 

92 to 100 A 

82 to 91 B 

71 to 81 C 

60 to 70 D 

48 to 59 E 

38 to 47 F 

less than 38 G 

Alternative Module Ratings 

Evaluation Pending 

No Longer Required 

No Known or Suspected 
Explosive Hazard 

EHE MODULE RATING B 
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Table 11 
CHE Module:  CWM Configuration Data Element Table 

DIRECTIONS:  Below are seven classifications of CWM configuration and their descriptions.  Circle the score(s) that 
correspond to all CWM configurations known or suspected to be present at the MRS. 

Note:  The terms CWM/UXO, CWM/DMM, physical evidence, and historical evidence are defined in Appendix C of the 
Primer. 

 

Classification Description Score 

CWM, explosive 
configuration either UXO 
or damaged DMM 

The CWM known or suspected of being present at the MRS is: 
 Explosively configured CWM that are UXO (i.e., CWM/UXO). 
 Explosively configured CWM that are DMM (i.e., CWM/DMM) that 

have been damaged. 
 

30 

CWM mixed with UXO 

 The CWM known or suspected of being present at the MRS are 
explosively configured CWM/DMM that have not been damaged, or 
nonexplosively configured CWM/DMM, or CWM not configured as a 
munition, that are commingled with conventional munitions that are 
UXO. 

 

25 

CWM, explosive 
configuration that are 
undamaged DMM 

 The CWM known or suspected of being present at the MRS are 
explosively configured CWM/DMM that have not been damaged. 20 

CWM, not explosively 
configured or CWM, bulk 
container 

The CWM known or suspected of being present at the MRS is: 
 Nonexplosively configured CWM/DMM. 
 Bulk CWM/DMM (e.g., ton container). 
 

15 

CAIS K941 and CAIS K942 
 The CWM/DMM known or suspected of being present at the MRS is 

CAIS K941-toxic gas set M-1 or CAIS K942-toxic gas set M-2/E11. 
 

12 

CAIS (chemical agent 
identification sets) 

 Only CAIS, other than CAIS K941 and K942, are known or 
suspected of being present at the MRS. 

 

 
10 

Evidence of no CWM 

 Following investigation, the physical evidence indicates that CWM 
are not present at the MRS, or the historical evidence indicates that 
CWM are not present at the MRS. 

 

0 

CWM CONFIGURATION 
DIRECTIONS:   Record the single highest score from above in the 

box to the right (maximum score = 30).  0 

DIRECTIONS:   Document any MRS-specific data used in selecting the CWM Configuration classifications in the space 
provided. 

The Brown/Cabin Mountain Firing Ranges MRS is not suspected to contain CWM (2013 SI Report Section 2.3). As a 
result, Tables 12-19 have been omitted.  
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Table 20 
Determining the CHE Module Rating 

 Source Score Value 

 
DIRECTIONS:  
 

1. From Tables 11–19, record the 
data element scores in the 
Score boxes to the right.  

 
2. Add the Score boxes for each 

of the three factors and record 
this number in the Value boxes 
to the right. 

 
3. Add the three Value boxes and 

record this number in the CHE 
Module Total box below.   

 
4. Circle the appropriate range for 

the CHE Module Total below.  
 
5. Circle the CHE Module Rating 

that corresponds to the range 
selected and record this value in 
the CHE Module Rating box 
found at the bottom of the table. 

 
Note: 
An alternative module rating may be 
assigned when a module letter rating is 
inappropriate.  An alternative module 
rating is used when more information is 
needed to score one or more data 
elements, contamination at an MRS was 
previously addressed, or there is no 
reason to suspect contamination was 
ever present at an MRS.   

CWM Hazard Factor Data Elements 

CWM Configuration Table 11 0 
0 

Sources of CWM Table 12  

Accessibility Factor Data Elements 

Location of CWM Table 13  

 Ease of Access Table 14  

Status of Property Table 15  

Receptor Factor Data Elements 

Population Density Table 16  

 
Population Near Hazard Table 17  

Types of Activities/ Structures Table 18  

Ecological and /or Cultural 
Resources 

Table 19  

CHE MODULE TOTAL 0 

CHE Module Total CHE Module Rating 

92 to 100 A 

82 to 91 B 

71 to 81 C 

60 to 70 D 

48 to 59 E 

38 to 47 F 

less than 38 G 

Alternative Module Ratings 

Evaluation Pending 

No Longer Required 

No Known or Suspected CWM 
Hazard 

CHE MODULE RATING No Known or Suspected CWM 
Hazard 
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Table 21 
HHE Module:  Groundwater Data Element Table 

Contaminant Hazard Factor (CHF) 
DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS’s groundwater and their 

comparison values (from Appendix B) in the table below.  Additional contaminants can be recorded on 
Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum 
concentration by the comparison value.  Determine the CHF by adding the ratios for each medium 
together, including additional contaminants recorded on Table 27.  Based on the CHF, use the CHF 
Scale to determine and record the CHF Value.  If there is no known or suspected MC hazard present in 
the groundwater, select the box at the bottom of the table. 

Note:  Use dissolved, rather than total, metals analyses when both are available. 
 

Contaminant Maximum Concentration (g/L) Comparison Value (g/L) Ratios 

CHF Scale CHF Value Sum The Ratios 
 
 

CHF > 100 H (High)

 100 > CHF > 2 M (Medium)
2 > CHF L (Low)

CONTAMINANT 
HAZARD FACTOR 

DIRECTIONS:  Record the CHF Value from above in the box to the right 
(maximum value = H). 

 
 

Migratory Pathway Factor 
DIRECTIONS: Circle the value that corresponds most closely to the groundwater migratory pathway at the MRS. 

Classification Description Value 

Evident Analytical data or observable evidence indicates that contamination in the groundwater is present at, 
moving toward, or has moved to a point of exposure. H 

Potential 
Contamination in groundwater has moved only slightly beyond the source (i.e., tens of feet), could 
move but is not moving appreciably, or information is not sufficient to make a determination of Evident 
or Confined. 

M 

Confined Information indicates a low potential for contaminant migration from the source via the groundwater to 
a potential point of exposure (possibly due to geological structures or physical controls). L 

MIGRATORY 
PATHWAY FACTOR 

DIRECTIONS:  Record the single highest value from above in the box to the 
right (maximum value = H).  

Receptor Factor 
DIRECTIONS: Circle the value that corresponds most closely to the groundwater receptors at the MRS. 

Classification Description Value 

Identified  
There is a threatened water supply well downgradient of the source and the groundwater is a current 
source of drinking water or source of water for other beneficial uses such as irrigation/agriculture 
(equivalent to Class I or IIA aquifer). 

H 

Potential 
There is no threatened water supply well downgradient of the source and the groundwater is currently 
or potentially usable for drinking water, irrigation, or agriculture (equivalent to Class I, IIA, or IIB 
aquifer). 

M 

Limited 
There is no potentially threatened water supply well downgradient of the source and the groundwater 
is not considered a potential source of drinking water and is of limited beneficial use (equivalent to 
Class IIIA or IIIB aquifer, or where perched aquifer exists only). 

L 

RECEPTOR 
FACTOR 

DIRECTIONS:  Record the single highest value from above in the box to the 
right (maximum value = H).  

 
No Known or Suspected Groundwater MC Hazard 

 
 

Table 21 comments: Metals were not detected in surface soil at the MRS at concentration above background levels; 
therefore, the groundwater exposure pathways are incomplete (2013 SI Report, Section 5.3.2.6). 

 

CHF = 
[Maximum Concentration of Contaminant] 

[Comparison Value for Contaminant] 
Σ
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Table 22 
HHE Module:  Surface Water – Human Endpoint Data Element Table 

 
Contaminant Hazard Factor (CHF) 

DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS’s surface water and their 
comparison values (from Appendix B) in the table below.  Additional contaminants can be recorded on 
Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum 
concentration by the comparison value.  Determine the CHF by adding the ratios for each medium 
together, including additional contaminants recorded on Table 27.  Based on the CHF, use the CHF 
Scale to determine and record the CHF Value.  If there is no known or suspected MC hazard for human 
endpoints present in the surface water, select the box at the bottom of the table.   

Note:  Use dissolved, rather than total, metals analyses when both are available. 
 

Contaminant Maximum Concentration (g/L) Comparison Value (g/L) Ratios 

CHF Scale CHF Value Sum The Ratios  
CHF > 100 H (High)

 100 > CHF > 2 M (Medium)
2 > CHF L (Low)

CONTAMINANT 
HAZARD FACTOR 

DIRECTIONS:  Record the CHF Value from above in the box to the right 
(maximum value = H). 

 

 

Migratory Pathway Factor 
DIRECTIONS: Circle the value that corresponds most closely to the surface water migratory pathway at the MRS. 

Classification Description Value 

Evident Analytical data or observable evidence indicates that contamination in the surface water is present at, 
moving toward, or has moved to a point of exposure. H 

Potential 
Contamination in surface water has moved only slightly beyond the source (i.e., tens of feet), could 
move but is not moving appreciably, or information is not sufficient to make a determination of Evident 
or Confined. 

M 

Confined Information indicates a low potential for contaminant migration from the source via the surface water to 
a potential point of exposure (possibly due to presence of geological structures or physical controls). L 

MIGRATORY 
PATHWAY FACTOR 

DIRECTIONS:  Record the single highest value from above in the box to the 
right (maximum value = H).  

Receptor Factor 
DIRECTIONS: Circle the value that corresponds most closely to the surface water receptors at the MRS. 

Classification Description Value 

Identified  Identified receptors have access to surface water to which contamination has moved or can move. 
 H 

Potential Potential for receptors to have access to surface water to which contamination has moved or can 
move. M 

Limited Little or no potential for receptors to have access to surface water to which contamination has moved 
or can move. L 

RECEPTOR 
FACTOR 

DIRECTIONS: Record the single highest value from above in the box to  
                        the right (maximum value = H). 

 

 
No Known or Suspected Surface Water (Human Endpoint) MC Hazard 

  

Table 22 comments: Four metals (aluminum, antimony, lead, and zinc) were detected in the surface water samples 
collected from the MRS; however, all metals were detected below their respective background concentrations (2013 SI 
Report, Section 5.3.3.5.3). As a result, the surface water exposure pathway for human receptors is incomplete.  

 

CHF = 
[Maximum Concentration of Contaminant] 

[Comparison Value for Contaminant] 
Σ
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Table 23 
HHE Module:  Sediment – Human Endpoint Data Element Table 

 
Contaminant Hazard Factor (CHF) 

DIRECTIONS:  Record the maximum concentrations of all contaminants in the site’s sediment and their comparison 
values (from Appendix B) in the table below.  Additional contaminants can be recorded on Table 27.  
Calculate and record the ratios for each contaminant by dividing the maximum concentration by the 
comparison value.  Determine the CHF by adding the ratios for each medium together, including 
additional contaminants recorded on Table 27.  Based on the CHF, use the CHF Scale to determine and 
record the CHF Value.  If there is no known or suspected MC hazard for human endpoints present in the 
sediment, select the box at the bottom of the table.   

 

Contaminant Maximum Concentration (mg/kg) Comparison Value (mg/kg) Ratios 

CHF Scale CHF Value Sum The Ratios  
CHF > 100 H (High)

 100 > CHF > 2 M (Medium)
2 > CHF L (Low)

CONTAMINANT 
HAZARD FACTOR 

DIRECTIONS:  Record the CHF Value from above in the box to the right 
maximum value = H). 

 

 

Migratory Pathway Factor 
DIRECTIONS: Circle the value that corresponds most closely to the surface water migratory pathway at the MRS. 

Classification Description Value 

Evident Analytical data or observable evidence indicates that contamination in the sediment is present at, 
moving toward, or has moved to a point of exposure. H 

Potential 
Contamination in sediment has moved only slightly beyond the source (i.e., tens of feet), could move 
but is not moving appreciably, or information is not sufficient to make a determination of Evident or 
Confined. 

M 

Confined Information indicates a low potential for contaminant migration from the source via the sediment to a 
potential point of exposure (possibly due to presence of geological structures or physical controls). L 

MIGRATORY 
PATHWAY FACTOR 

DIRECTIONS:  Record the single highest value from above in the box to the 
right (maximum value = H). 

 

Receptor Factor 
DIRECTIONS: Circle the value that corresponds most closely to the surface water receptors at the MRS. 

Classification Description Value 

Identified  Identified receptors have access to sediment to which contamination has moved or can move. 
 H 

Potential Potential for receptors to have access to sediment to which contamination has moved or can move. 
 M 

Limited Little or no potential for receptors to have access to sediment to which contamination has moved or 
can move. L 

RECEPTOR 
FACTOR 

DIRECTIONS:  Record the single highest value from above in the box to  
the right (maximum value = H). 

 

 
No Known or Suspected Sediment (Human Endpoint) MC Hazard 

  

Table 23 comments: Four metals (aluminum, copper, lead, and zinc) were detected in the sediment samples collected 
from the MRS; however, all metals were detected below their respective background concentrations (2013 SI Report, 
Section 5.3.3.5.4). As a result, the exposure pathway for human receptors is incomplete.  

 

CHF = 
[Maximum Concentration of Contaminant] 

[Comparison Value for Contaminant] 
Σ
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Table 24 
HHE Module:  Surface Water – Ecological Endpoint Data Element Table 

 
Contaminant Hazard Factor (CHF) 

DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS’s surface water and their 
comparison values (from Appendix B) in the table below.  Additional contaminants can be recorded on 
Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum 
concentration by the comparison value.  Determine the CHF by adding the ratios for each medium 
together, including additional contaminants recorded on Table 27.  Based on the CHF, use the CHF 
Scale to determine and record the CHF Value.  If there is no known or suspected MC hazard for 
ecological endpoints present in the surface water, select the box at the bottom of the table.   

Note:  Use dissolved, rather than total, metals analyses when both are available. 
 

Contaminant Maximum Concentration (g/L) Comparison Value (g/L) Ratios 

CHF Scale CHF Value Sum the Ratios  
CHF > 100 H (High)

 100 > CHF > 2 M (Medium)
2 > CHF L (Low)

CONTAMINANT 
HAZARD FACTOR 

DIRECTIONS:  Record the CHF Value from above in the box to the right 
(maximum value = H). 

 

 

 Migratory Pathway Factor 
DIRECTIONS: Circle the value that corresponds most closely to the surface water migratory pathway at the MRS. 

Classification Description Value 

Evident Analytical data or observable evidence indicates that contamination in the surface water is present at, 
moving toward, or has moved to a point of exposure. H 

Potential 
Contamination in surface water has moved only slightly beyond the source (i.e., tens of feet), could 
move but is not moving appreciably, or information is not sufficient to make a determination of Evident 
or Confined. 

M 

Confined 
Information indicates a low potential for contaminant migration from the source via the surface water 
to a potential point of exposure (possibly due to presence of geological structures or physical 
controls). 

L 

MIGRATORY 
PATHWAY FACTOR 

DIRECTIONS:  Record the single highest value from above in the box to the 
right (maximum value = H). 

 

Receptor Factor 
DIRECTIONS: Circle the value that corresponds most closely to the surface water receptors at the MRS. 

Classification Description Value 

Identified  Identified receptors have access to surface water to which contamination has moved or can move. 
 H 

Potential Potential for receptors to have access to surface water to which contamination has moved or can 
move. M 

Limited Little or no potential for receptors to have access to surface water to which contamination has moved 
or can move. L 

RECEPTOR 
FACTOR 

DIRECTIONS:  Record the single highest value from above in the box to the 
right (maximum value = H). 

 
 

 
No Known or Suspected Surface Water (Ecological Endpoint) MC Hazard 

  

Table 24 comments: Four metals (aluminum, antimony, lead, and zinc) were detected in the surface water samples 
collected from the MRS; however, all metals were detected below their respective background concentrations (2013 SI 
Report, Section 5.3.3.5.3). As a result, the surface water exposure pathway for ecological receptors is incomplete. 

 

CHF = 
[Maximum Concentration of Contaminant] 

[Comparison Value for Contaminant] 
Σ
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Table 25 
HHE Module:  Sediment– Ecological Endpoint Data Element Table 

 
Contaminant Hazard Factor (CHF) 

DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS’s sediment and their comparison 
values (from Appendix B) in the table below.  Additional contaminants can be recorded on Table 27.  
Calculate and record the ratios for each contaminant by dividing the maximum concentration by the 
comparison value.  Determine the CHF by adding the ratios for each medium together, including 
additional contaminants recorded on Table 27.  Based on the CHF, use the CHF Scale to determine and 
record the CHF Value.  If there is no known or suspected MC hazard for ecological endpoints present in 
the sediment, select the box at the bottom of the table.   

. 

Contaminant Maximum Concentration (mg/kg) Comparison Value (mg/kg) Ratios 

CHF Scale CHF Value Sum the Ratios  
CHF > 100 H (High)  
100 > CHF > 2 M (Medium)
2 > CHF L (Low)

CONTAMINANT 
HAZARD FACTOR 

DIRECTIONS:  Record the CHF Value from above in the box to the right 
(maximum value = H). 

 

 

Migratory Pathway Factor 
DIRECTIONS: Circle the value that corresponds most closely to the surface water migratory pathway at the MRS. 

Classification Description Value 

Evident Analytical data or observable evidence indicates that contamination in the sediment is present at, 
moving toward, or has moved to a point of exposure. H 

Potential 
Contamination in sediment has moved only slightly beyond the source (i.e., tens of feet), could move 
but is not moving appreciably, or information is not sufficient to make a determination of Evident or 
Confined. 

M 

Confined Information indicates a low potential for contaminant migration from the source via the sediment to a 
potential point of exposure (possibly due to presence of geological structures or physical controls). L 

MIGRATORY 
PATHWAY FACTOR 

DIRECTIONS:  Record the single highest value from above in the box to the 
right (maximum value = H). 

 

Receptor Factor 
DIRECTIONS: Circle the value that corresponds most closely to the surface water receptors at the MRS. 

Classification Description Value 

Identified  Identified receptors have access to sediment to which contamination has moved or can move. 
 H 

Potential Potential for receptors to have access to sediment to which contamination has moved or can move. 
 M 

Limited Little or no potential for receptors to have access to sediment to which contamination has moved or 
can move. L 

RECEPTOR 
FACTOR 

DIRECTIONS:  Record the single highest value from above in the box to the 
right (maximum value = H).  

 No Known or Suspected Sediment (Ecological Endpoint) MC Hazard  

Table 25 comments: Four metals (aluminum, copper, lead, and zinc) were detected in the sediment samples collected 
from the MRS; however, all metals were detected below their respective background concentrations (2013 SI Report, 
Section 5.3.3.5.4). As a result, the exposure pathway for ecological receptors is incomplete. 

 

CHF = 
[Maximum Concentration of Contaminant] 

[Comparison Value for Contaminant] 
Σ
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Table 26 
HHE Module:  Surface Soil – Data Element Table 

 
Contaminant Hazard Factor (CHF) 

DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS’s surface soil and their 
comparison values (from Appendix B) in the table below.  Additional contaminants can be recorded on 
Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum 
concentration by the comparison value.  Determine the CHF by adding the ratios for each medium 
together, including additional contaminants recorded on Table 27.  Based on the CHF, use the CHF 
Scale to determine and record the CHF Value.  If there is no known or suspected MC hazard present in 
the surface soil, select the box at the bottom of the table.   

. 

Contaminant Maximum Concentration (mg/kg) Comparison Value (mg/kg) Ratio 

CHF Scale CHF Value Sum the Ratios  
CHF > 100 H (High)  
100 > CHF > 2 M (Medium)
2 > CHF L (Low) 
CONTAMINANT 
HAZARD FACTOR 

DIRECTIONS:  Record the CHF Value from above in the box to the right 
(maximum value = H).  

Migratory Pathway Factor 
DIRECTIONS: Circle the value that corresponds most closely to the surface soil migratory pathway at the MRS. 

Classification Description Value 

Evident Analytical data or observable evidence indicates that contamination in the surface soil is present at, 
moving toward, or has moved to a point of exposure. H 

Potential 
Contamination in surface soil has moved only slightly beyond the source (i.e., tens of feet), could 
move but is not moving appreciably, or information is not sufficient to make a determination of Evident 
or Confined. 

M 

Confined Information indicates a low potential for contaminant migration from the source via the surface soil to 
a potential point of exposure (possibly due to presence of geological structures or physical controls). L 

MIGRATORY 
PATHWAY FACTOR 

DIRECTIONS:  Record the single highest value from above in the box to the 
right (maximum value = H).  

Receptor Factor 
DIRECTIONS: Circle the value that corresponds most closely to the surface soil receptors at the MRS. 

Classification Description Value 

Identified  Identified receptors have access to surface soil to which contamination has moved or can move. 
 H 

Potential Potential for receptors to have access to surface soil to which contamination has moved or can move. 
 M 

Limited Little or no potential for receptors to have access to surface soil to which contamination has moved or 
can move. L 

RECEPTOR 
FACTOR 

DIRECTIONS:  Record the single highest value from above in the box to the 
right (maximum value = H).  

 No Known or Suspected Surface Soil MC Hazard  

Table 26 comments: Explosives were not detected in any of the surface soil samples, and none of the metals 
analyzed for were detected at concentrations above their respective background levels (2013 SI Report Section 
5.3.4.5). Therefore, the surface soil exposure pathways are incomplete for all potential receptors.  

CHF = 
[Maximum Concentration of Contaminant] 

[Comparison Value for Contaminant] 
Σ
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Table 27 
HHE Module:  Supplemental Contaminant Hazard Factor Table 

 
Contaminant Hazard Factor (CHF) 

DIRECTIONS:  Only use this table if there are more than five contaminants present at the MRS.  This is a 
supplemental table designed to hold information about contaminants that do not fit in the previous tables.  
Indicate the media in which these contaminants are present.  Then record all contaminants, their 
maximum concentrations and their comparison values (from Appendix B) in the table below.  
Calculate and record the ratio for each contaminant by dividing the maximum concentration by the 
comparison value.  Determine the CHF for each medium on the appropriate media-specific tables.   

Note:  Remember not to add ratios from different media. 
 

Media Contaminant Maximum Concentration Comparison Value  Ratio 
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Table 28 
Determining the HHE Module Rating 

DIRECTIONS:  
1. Record the letter values (H, M, L) for the Contaminant Hazard, Migration Pathway, and 

Receptor Factors for the media (from Tables 21–26) in the corresponding boxes below.  
2. Record the media’s three-letter combinations in the Three-Letter Combination boxes below 

(three-letter combinations are arranged from Hs to Ms to Ls).   
3. Using the reference provided below, determine each media’s rating (A–G) and record the 

letter in the corresponding Media Rating box below.  
 

Media (Source) 
Contaminant 

Hazard Factor 
Value 

Migratory 
Pathway 

Factor Value

Receptor 
Factor 
Value 

 
Three-Letter 
Combination 
(Hs-Ms-Ls) 

 
Media Rating  

(A-G) 

Groundwater  
(Table 21) 

       

Surface Water/Human 
Endpoint (Table 22)        
Sediment/Human 
Endpoint (Table 23)        
Surface 
Water/Ecological 
Endpoint (Table 24) 

       

Sediment/Ecological 
Endpoint (Table 25)        
Surface Soil  
(Table 26)        

DIRECTIONS (cont.):  HHE MODULE RATING 
No Known or 

Suspected MC 
Hazard

4. Select the single highest Media Rating (A 
is highest; G is lowest) and enter the letter 
in the HHE Module Rating box below. 

 

Note:  
An alternative module rating may be assigned 
when a module letter rating is inappropriate.  An 
alternative module rating is used when more 
information is needed to score one or more 
media, contamination at an MRS was previously 
addressed, or there is no reason to suspect 
contamination was ever present at an MRS.   

HHE Ratings (for reference only) 

Combination Rating 
HHH A 

HHM B

HHL 
C 

HMM 

HML 
D 

MMM 

HLL 
E 

MML 

MLL F 

LLL G 

Alternative Module Ratings 

Evaluation Pending 

No Longer Required 

No Known or 
Suspected MC 

Hazard 
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Table 29 
MRS Priority 

DIRECTIONS:  In the chart below, circle the letter rating for each module recorded in Table 10 (EHE), Table 20 (CHE), 
and Table 28 (HHE).  Circle the corresponding numerical priority for each module.  If information to 
determine the module rating is not available, choose the appropriate alternative module rating.  The MRS 
priority is the single highest priority; record this number in the MRS or Alternative Priority box at the 
bottom of the table. 

Note:   An MRS assigned Priority 1 has the highest relative priority; an MRS assigned Priority 8 has the lowest relative 
priority.  Only an MRS with CWM known or suspected to be present can be assigned Priority 1; an MRS that has 
CWM known or suspected to be present cannot be assigned Priority 8. 

 

EHE Rating Priority CHE Rating Priority HHE Rating Priority 

 A 1  

A 2 B 2 A 2 

B 3 C 3 B 3 

C 4 D 4 C 4 

D 5 E 5 D 5 

E 6 F 6 E 6 

F 7 G 7 F 7 

G 8  G 8 

Evaluation Pending Evaluation Pending Evaluation Pending 

No Longer Required No Longer Required No Longer Required 

No Known or Suspected Explosive 
Hazard 

No Known or Suspected 
CWM Hazard 

No Known or Suspected 
MC Hazard 

MRS or ALTERNATIVE PRIORITY 3 



APPENDIX L 

REFERENCE COPIES 



NOTE: 

Selected pages from reference documents have been included in the hard copy of the Site 
Inspection Report. An electronic version containing full documents is on the  

CD-ROM included with this report. 
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