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INTRODUCTION 

This Preliminary Assessment Report Addendum has been prepared to provide additional 

information for assisting US EPA in scoring the facility using the rHRS system to determine 

whether further action is required under CERCLA. 

This Addendum contains the followings sections: 

1. Overview/Site History 

2. Waste/Source Information 

3. Groundwater Pathway Information 

4. Surface Water Pathway Information 

5. Air Pathway Information 

6. Soil-Exposure Pathway Information 

7. References 
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EPA ID# VA1210020730 - Federal Facility ID# VA1210020730 
Facility Name Radford Armv Ammunition Plant 
City Radford State L A  Zip 24141 - 
1. OVERVIEW/SITE HISTORY 

C 

lA. Reports submitted to EPA are referenced and copies of each reference are provided. 

L References used in this Preliminary Assessment (PA) update are attached to these responses. 
Any available responses from the previous PA have also been attached in response to this 
deficiency. 

.II.- 

1B. Describe facility operations (manufacturing, storage, waste disposal practices, etc.) including the 
following: 

C 

Construction of the current RAAP production facility began in 1940, as the United States needs 
for ammunition production facilities increased due to its participation in World War 11. RAAP 
has been a Government Owned, Contractor Operated (GOCO) facility since it's inception. 
Waste created during the manufacturing of ammunition has been disposed of onsite, as there are 
a number of Landfills, Burning Grounds, and disposal areas on RAM.  Refer to the section of 
Dames & Moore Verification Investigation Work Plan for additional information concerning 
RAAP7s general responsibilities and major activities, etc. [I] 

1B2. A topographic map with a 4-mile radius drawn around each source. 

USGS 7.5 minute quadrangles with a 4-mile radius drawn around the center of the 
facility have been provided. [2] 

1B3. A facility and source location map and sketch. 

Source locations are included in a RCRA Facilitv Investigation Work Plan For Radford 
Armv Ammunition Plant, which was prepared by Dames and Moore. [3] 

ID. Describe any releases of hazardous substances, pollutants, or contaminants to groundwater, 

..I*. 

surface water, soil, or air and provide sampling results with detection limits, laboratory methods, 
and quality assurance procedures. 

- Groundwater sampling from monitoring wells associated with a number of the sources has been 
conducted by RAAP personnel quarterly for a number of years. This sampling effort is discussed 
in deficiency response 3L. Several releases of hazardous substances are believed to have 

- occurred from unlined lagoons, landfills, waste oil storage tanks and other various sources. 
Details of these sources and any releases are contained in Reference 3,4, and 5. The sampling 
results are too lengthy to be included with this report. A soil sampling study was conducted by 

- the U.S. Army Environmental Hygiene Agency (AEHA) in April of 1987. Groundwater sampling 
results associated with many of the sources are included in the 1987, A. T. Kearney Report. 
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Facility Name Radford Armv Ammunition Plant 

Dames & Moore Consultants are currently installing 39 additional monitoring wells. Sampling 
of these wells has not yet been conducted. Surface Water, sediment, soil, and soil gas sampling 
is also being conducted by Dames & Moore under their current investigations at RAAP. These 
sampling results should be available at a future date. [4][5] 

1E. Give the following population within each radius indicated below. Each radius should begin at 
the center of each source if the source is small or at the outer edge if the source is large. Count 
population in overlapping areas only once. 

Population data for this deficiency is provided using the geographical center of RAM 
(39"19'17"N, 80°54'17"W) as the origin and giving population rings in the required increments. 
[61 

1El. 0-1/4 mile 0 

1E2. 1/4-1/2 mile 0 

1E3. 1/2-1 mile 0 

1E4. 1-2 miles 2,455 

1E5. 2-3 miles 1,268 

1E6. 3-4 miles 7,355 

1G. Describe facility and source security and access (e.g., fences, patrols, gates, etc.). 

An eight foot chain link fence surrounds RAAP. There are three main entrances guarded 24 
hours a day. A security clearance is required for all visitors entering the facility. [7] 

2. WASTE/SOURCE INFORMATION (see Section 2 of the HRS Final Rule - December 1990 Federal 
Register). 

2B. Describe as  specifically as possible the amount (volume, weight, etc.) of each waste type 
produced and the form in which it was discharged or disposed (e.g., solid, liquid) at the facility. 

There have been significant amounts of wastes associated with the production of propellants, 
explosives, and other materials produced at RAAP. The 1987 AT. Kearney report provides 
information on quantities, volumes, and disposal methods for material at each of the sources. [4] 

2F. Determine the depth at which wastes were deposited in each source. 

Depths of landfills and other disposal areas at RAAP were not formally recorded. Most of the 
units were simply excavated without design procedures. The 1987 A T. Kearney Report 
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includes some estimations of depth of disposal at some of the sources. Sampling currently being 
conducted by Dames & Moore Consultants could provide additional information on depths of 
disposal. [4] 

A 21. Describe the size, volume, capacity, and area of each source. 

Due to the current inactivity at some of the sources, some of these parameters are uncertain 
(sites are overgrown, etc.). The 1987 A.T. Kearney report describes the size, volume, and 
capacity, at many of the sources. [4] 

- 3. GROUNDWATER PATHWAY INFORMATION (see Section 3 of the HRS Final Rule - December 
1990 Federal Register). 

- 3 k  Determine if the groundwater within a Qmile radius of each source is used for any of the 
following purposes and locate the wells on a map. Each radius should begin at the center of 
each source if the source is small or at the outer edge if it is large. Provide the depth of each 
well. (Applies to all sources) 

3A1. Private or public drinking water source. 

Prices Fork, a small town located northwest of RAAP has two municipal wells s e ~ n g  
a total of approximately 2,500 people. These wells are 180 and 350 feet deep. There 
are three additional water supply systems within 4 miles of RAAP. The Pulaski County 
supply to the west, City of Radford to the south, and Blacksburg & Christiansburg to 
the east all utilize surface water from the New River. These 4 supply systems are 
outlined on the map (dot - dash). Locations of the Prices Fork wells are also provided. 
The area northeast of RAAP is supplied by private wells. [8] 

3A2. Irrigation of commercial food or commercial forage crops (include acres). 

It is not believed that groundwater is used for irrigation of commercial food or 
commercial forage crops within 4 miles of RAAP. An off-post well inventory will be 
conducted under a RCRA Facility Investigation which will confirm or deny this belief. 
[31[71 

3A3. Commercial livestock watering. 

There are cattle farms scattered throughout the 4 mile radius around RAAP. Many of 
these farms, especially to the northwest where public water is not available are using 
groundwater. [7] 
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3A4. Commercial aquaculture. 

Groundwater within a 4-mile radius of RAAP is not used for commercial 
aquaculture.[7] 

1C 

3A5. Water for major or designated recreational area, excluding drinking-water use. 

- Groundwater within 4-miles of RAAP is not used for recreational purposes. [7] 

3A6. Standby wells used for drinking water at least once a year. 

RAAP has two standby wells on post, however, the frequency of use is uncertain. [7] 

- 3B. Outline the public water distribution system within a 4-mile radius of each source on a 
topographic map. 

- The public water distribution system has been outlined on the maps provided in Reference 2. 
[21 

- 3C. Identify the nearest drinking water well within a 4-mile radius of each source. 

Private wells supply water to homes located just across the New River (the northern boundary - of RAAP). The closest house is approximately 2000 feet from this boundary. [8] 

3D. Determine the population (including workers, students, and residents) drawing from each 
drinking water well within the following radii. Each radius should start at the center of each 
source if the source is small,or at  the outer edge if it is large. Count population in overlapping 
areas only once. 

The following populations were determined by manually counting the houses on the appropriate 
USGS topographical maps and multiplying that count by 2.8 persons per household as 
determined by the 1980 census data. [9] 

3D1. 0 - 1/4 mile 

0 people 

3D2. 1/4 - 1/2 mile 

168 people 

3D3. 1/2 - 1 mile 

280 people 
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4. SURFACE-WATER PATHWAY INFORMATION (see Section 4 of the HRS Final Rule - December 
1990 Federal Register). 

4 k  Describe surface-water bodies 0 to 15 miles downstream of each source and provide a map of 
surface-water bodies receiving drainage from each source. 

There are a number of small creeks which drain into the New River within 15 miles downstream 
of RAAP. There are not any water bodies within 15 miles downstream other than the New 
River which receive surface drainage from RAAP. [2] 

4B. Discuss the probable surface runoff pattern from each source to surface waters, including the 
distance to the nearest surface-water body; provide a map. 

The New River is the main surface drainage feature at RAAP. Within the confines of the plant, 
the river forms a meander loop, referred to as the Horseshoe Area. The only other major 
natural drainage area onpost, Stroubles Creek, is the largest tributary of the New River and 
originates in the southeast sector of RAAP. RAAP also has a series of ditches which direct all 
surface runoff into either Stroubles Creek or the New River. Surface drainage patterns are 
shown on the maps provided, and outlined in Reference 13. [2][13] 

4C. Describe the point(s) at each source where hazardous substances begin to migrate and their 
probable point(s) of entry into a surface-water body (including ponds,lakes, streams, etc.). 

Any hazardous substance released anywhere on RAAP would migrate via storm sewer or surface 
runoff into the New River or Stroubles Creek (which discharges into the New River within the 
facility boundary). [2] 

4D. IdentiQ if surface water drawn from intakes within 15 miles downstream of the probable point 
of entry is used for any of the following purposes: 

4Dl. irrigation (5-acre minimum) of commercial food or commercial forage crops 

Water is used on small farms for this purpose on this stretch of surface water. [20] 

4D2. watering of commercial livestock 

Water is used on small farms for this purpose on this stretch of surface water. [20] 

4D3. ingredient in commercial food preparation 

Water is not used for this purpose on this stretch of surface water. [20] 
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4D4. major or designated water recreation area, excluding drinking water 

Water is used for this purpose on this stretch of surface water. [16] 

4E. Identify the following targets associated with surface-water bodies 0 to 15 miles downstream of 
the probable point of entry. 

4E1. Population (residents, workers, and students) served by intakes of drinking water. 

RAAP has 2 surface water intakes on the New River which it uses primarily for 
production, but the water is treated to drinking water standards. One is located 2 miles 
upstream of Stroubles Creek, and the other is 6 miles downstream of RAAP on the 
New River. The population being served by these intakes for drinking water is 
estimated to be 1,000 people. [3][14][15][20] 

4E4. Any portion of the surface water designated by a state for drinking-water use under 
Section 305(a) of the Clean Water Act; or any portion of surface water usable for 
drinking water. 

The reach of the New River that passes through RAAP and Stroubles Creek have been 
classified as water generally satisfactory for: municipal water supply; secondary contact 
recreation; and fish and aquatic life. [13] 

4F. Determine the miles of wetlands (wetland frontage) along surface-water bodies 0 to 15 miles 
downstream from the probable point of entry (see 40 CFR section 230.3). 

There is no wetlands frontage within 15 miles downstream of RAAP. [2] 

4G. Provide results from sampling of wetlands and/or sensitive environments 0 to 15 miles 
downstream of each source. 

There are not any sensitive environments or wetlands within 15 miles downstream of RAAP. [2] 

4H. Discuss any qualitative, quantitative, or circumstantial evidence of contamination of surface 
waters from sources. 

There has not been any qualitative, quantitative, or circumstantial evidence of contamination of 
surface waters from sources. [3][4][7][13][16] 

41. Provide results from sediment and surface-water sampling for points 0 to 15 miles downstream 
of each source. 

Results from sampling conducted at the RAAP water treatment plant are included. This 
sampling was conducted on treated water as well as raw water taken in by each of the two 
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intakes in the New River adjacent to the facility. Additional surface water sampling results 
extracted from the STORET database include samples taken adjacent to RAAP at some of the 
NPDES outfalls, and downstream. Sediment sample results were not present in the STORET 
database. [13][16][17] 

45. Provide results from background sediment and surface water sampling. 

Results of background surface water and sediment sampling were extracted from the STORET 
database. Sediment samples on the printout provided are underlined and have an asterisks 
adjacent. The remaining results are surface water analyses. [13][16] 

4K. Provide results from sampling of surface-water intakes 0 to 15 miles downstream of each source. 

Other than the two intakes on W ,  there are no surface water intakes within 15 miles 
downstream of the facility. Refer to 41 for sampling results of these two intakes. [13][14][15] 

4L. Estimate the size of the upgradient drainage area for each source. 

The upgradient drainage area at RA4P is approximately 20,000 acres. [2] 

4M. Determine the 2-year, 24-hour rainfall for the site. 

The two-year, 24-hour rainfall at RAAP is 3.0 inches. 1181 

4P. Determine if sources are located in a l-year, 10-year, 100-year, or 500-year flood plain. 

Many of the sources at RAM lie adjacent to the New River. Therefore, a 500-year, 100-year, 
and possibly a 10-year flood would flood some of these sources, particularly the ones bordering 
the river. It is unlikely that a l-year flood would reach any of the sources. 1191 

4Q. Discuss fisheries (recreational or commercial) in surface water bodies 0 to 15 miles downstream 
of each source: 

No commercial fisheries exist within 15 miles downstream of RAM. Several tributaries of the 
New River are stocked with trout by the State in February, May, June, and in the fall for 
recreational fishing. [20] The New River is also used for recreational fishing. 1211 

4Q1. Describe annual production (in pounds) of human food chain organisms (e.g., trout, 
shellfish, snapping turtles, crabs) per acre of streams and rivers 0 to 15 miles 
downstream of each source. 

There is no production data for this portion of the New River. [21] 
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4Q2. Describe annual production (in pounds) of human food chain organisms (e.g., trout, 
shellfish, snapping turtles, crabs) per acre of ponds, lakes, bays, or oceans 0 to 15 
miles downstream of each source. 

There are not any downstream ponds, lakes, bays, or oceans within 15 miles 
downstream of RAAP that would receive contaminants from the facility. Refer to 
deficiency response item 4A. 

4R. Identify closed fisheries 0 to 15 miles downstream of each source. 

There are no closed fisheries on the New River 0-15 miles downstream from RAAP. [21] 

4s. Provide results from sampling of human food chain organism tissues in streams and rivers 0 
to 15 miles downstream of each source and in ponds, lakes, and bays that receive drainage from 
the sources. 

The STORET database does not contain results of tissue sample analysis for this section of the 
New River. [7][16] 

5. AIR PATHWAY INFORMATION (see Section 6 of the HRS Final Rule - December 1990 Federal 
Register). 

5C. Determine if any of the following resources are located within a 1/2-mile radius of each source. 

5C 1. Commercial agriculture 

No. [7] 

5C2. Commercial silviculture 

No. [7] 

5C3. Major or designated recreation area 

The New River, which runs through the site is used for boating and fishing. [21] 

5D. Determine if sensitive environments are within a 4-mile radius of each source. 

The Jefferson National Forest is within 4 miles of RAAP to the north. [2] 

5E. Determine the total area of wetlands within a 4-mile radius of each source. 

There are no wetlands within 4 miles of RAAP. [2] 
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6. SOILEXPOSURE PATHWAY INFORMATION (see Section 5 of the HRS Final Rule - December 
- 1990 Federal Register). 

6A. Describe any areas of contamination that are within 2 feet of the ground surface; provide the 
areal extent of contamination. 

The AEHA's 1987 study of the open burning ground revealed contamination from explosive 
compounds within the uppermost foot of soil. There are not any other areas where soil 
contamination within 2 feet of ground surface has been confirmed. Dames & Moore consultants 
are currently conducting a soil sampling program. Results should be available at a future date. 
PI 

6B. Provide locations and depths of soil samples and results. 
C 

Soil sampling results from the AEHA's 1987 study of the open burning ground are provided. 
Dames & Moore consultants are currently conducting a soil sampling program. Results should 

- be available at a future date. The 1987 A.T. Kearney report contains results from lagoon and 
ash disposal areas. [4][5] 

- 6C. Provide results of background soil sampling. 

There are not any background soil sampling results available. It is unlikely that any exist. 
Dames & Moore Consultants may obtain some background soil samples during their present soil 
investigation taking place. [7] 

- 6D. Describe the measures taken to limit access to areas with soil contamination within 2 feet of the 
surface (e.g., fences, security guards). 

All hazardous waste landfills and disposal areas are posted with warning signs. In addition, an 
eight foot chain link fence surrounds RAAP, three main entrances are guarded 24 hours a day, 
and the required security clearance limits access on the facility to workers only. [7] 

6E. Determine if any of the following are located near or within an area of soil contamination 
(within 2 feet of the surface); provide the number of individuals for - 6E1 and 6E2: 

6E1. Within 200 feet of any residences, schools, or day care centers and within the property 
boundary. 

No. [7] 
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6E2. Within 200 feet of the work place area and within a work place property boundary. 

There is suspected soil contamination within 200 feet of work areas at more than one 
location on RAAP. Dames & Moore is currently conducting a large soil sampling 
program that will define these areas. [7] 

6E3. Within boundaries of commercial agriculture, silviculture, livestock production, or 
grazing area. 

No. [7] 

6E4. Within boundaries of a terrestrial-sensitive environment (see Table 5-5, December 1990 
Federal Register). 

No. [7] 

6F. Determine the number of individuals who live, work, or attend school within the following 
distances of soil contamination (within 2 feet of the surface). 

The following values are based upon the maximum number of people that would be on RAAP 
at any given time (4,000). The origin of the radius is at the center of the facility. [7] 

6F1. 0 - 1/4 mile radius 

1,750 people 

6F2. 1/4 - 1/2 mile radius 

1,750 people 

6F3. 1/2 - 1 mile radius 

500 people 
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2.0 DESCRIPTION OF CURRENT CONDITIONS 

2.1 FACILITY BACKGROUND 

2.1.1 Location and History 

FL4A.P is a Government-owned, contractor-operated (GOCO) military 

industrial installation supplying solvent and solventless propellant grains and TNT 
explosives. The present contractor-operator is Hercules Incorporated (formerly 

Hercules Powder Company). 

RAAP is located in the mountains of southwest Virginia (Figure 2-1) in 

Pulaski and Montgomery Counties. The installation consists of two noncontiguous 

areas-the Radford Unit (or Main Section) and the New River Ammunition Storage 

Area Unit. The Main Section is located approximately 5 miles northeast of the city 

of Radford, Virginia, approximately 10 miles west of Blacksburg and 47 miles 

southwest of Roanoke. The New River Unit is located about 6 miles west of the 

Main Section, near the town of Dublin (Figure 2-2). The Main Section of RAAP 

(Figure 2-3) is the focus of this report; all uses of the terms " R A P  or "the 

installation" in this report refer to the Main Section only. 

Montgomery County, with an area of 394 square miles and an estimated 1988 

population of 67,000, is bordered by mountains to the east, north, and south and by 

the New River on the west. The primary roads in the county are US Route 11, 

Interstate 81, and US Route 460. The county seat is Christiansburg. 

Pulaski County, to the west of Montgomery County, is 328 square miles in 

size and had an estimated 1988 population of 34,000. The county is bounded by 

mountains to the north, west, and south and by the New River on the east. The 

primary roads are US Route 11 and Interstate 81, which run east-west through the 

center of the county. Pulaski County is generally mountainous except in the central 

portion, where the hills are gently rolling. The town of Pulaski is the county seat. 

FL4A.P lies in one of a series of narrow valleys typical of the eastern range 

of the Appalachian Mountains. Oriented in a northeast-southwest direction, the 

valley is approximately 25 miles long, with a width of 8 miles at the southwest end, 



i ~ 

MANUFACTURING 

BASE M A P  SOURCE: U S A T H A M A ,  1976 
-- ~ - 

FIGURE 2-3 
LAYOUT AND SWMU LOCATION MAP 

RADFORD ARMY AMMUNITION PLANT, VIRGINIA 

1 RFI SWMUS 

( V l  SWMUS (SEPARATE S T U D Y )  

Dames Moore 



narrowing to 2 miles at its northeast end. The plant lies along the New River in the 

relatively narrow northeast comer of the valley. 

The New River divides the Main Section of RAAP into two areas. Within 

the New River meander is the "Horseshoe Area." Located in the Horseshoe Area 

are the Nitroglycerin (NG) No. 2 Area, the Cast Propellant Area, and the 

Continuous Solvent Propellant Area. Many of the former landfills at RkAP are 

located in this area, as are the Hazardous Waste Landfill, the currently active 

SanitaIy Landfill, and the Waste Propellant Burning Ground. South of the New 

River is the "Main Manufacturing Area," which includes the Finishing Area; the 

Trinitrotoluene (TNT) Area; the NG, Nitrocellulose (NC), and Acid Areas; the 

Automated Propellant Area; and the Administration Area. 

RAAP is assigned the following general responsibilities (USATHAMA, 1976): 

Manufacture of explosives and propellants. 

Handhg and storage of strategic and critical materials as directed for 

other government agencies. 

Operation and maintenance, as directed, of active facilities in support 

of current operations. Maintenance and/or lay-away, in accordance 

with Ammunition Procurement and Supply Agency instructions, of 

standby facilities, including any machinery and packaged lines received 

from industry, in such conditions as will permit rehabilitation and 

resumption of production within the time limitations prescribed. 

Receipt, surveillance, maintenance, renovation, demilitarization, 

salvage, storage, and issue of assigned Field Service Stock and 

industrial stock as required or directed. 

Procurement, receipt, storage, and issue of necessary supplies, 

equipment, components, and essential materials. 

Mobilization planning, including review and revision of plant as 

required. 



Custodial maintenance and administrative functions of subinstallations. 

Support services for tenants. 

This mission is accomplished through the efforts of the operating contractor, 

Hercules Inc. The Administrative Contracting Officer (ACO) and his staff provide 

technical assistance and administer the contracts with the civilian operating 

contractors. RAAP provides logistics support for tenant activities such as the U.S. 

Army Research, Development and Acquisition Information Systems Agency, which 

is charged with performing data processing activities during peacetime and 

mobilization. 

Construction of the current RAAP production facility began in 1940 with the 

impending participation of the United States in World War II, and the determination 

by Congress of a need for increased ammunition production facilities. Initially, 

RAAP consisted of two distinct areas-a smokeless-powder plant [Radford Ordnance 

Works (ROW)] and a bag-manufacturing-and-loading plant for artillery, cannon, and 

mortar projectiles [New River Ordnance Works (NROW)]. These two production 

facilities continued to be operated separately from 1940 to 1945. Late in 1945, 

ROW was designated Radford Arsenal, and NROW was a subpost. By January 

1950, NROW was made an integral part of Radford Arsenal and no longer 

considered a subpost. The arsenal was renamed Radford Ordnance Plant in 1961 and 

was finally redesignated RAAP in August 1963 (USATHAMA, 1984). 

Since its inception as a GOCO facility in 1940, RAAP has been operated by 

Hercules. Expansion of both ROW and NROW continued throughout World War 

II. Late in 1945, the Radford Unit was placed on standby status. The following 

year, the nitric acid area of the plant was reactivated to produce ammonium nitrate 

fertilizer, an activity that continued until 1949 under contract with Hercules Powder 

Company (now Hercules Inc.). In September 1945, the New River Unit was 

declared surplus; but in April 1946, the magazine areas were changed from surplus 

status to standby. Between December 1946 and January 1948, large parcels of the 

New River plant manufacturing area were sold (USATHAMA, 1984). 



Powder production was begun on a limited scale in 1949. The Radford Unit 

underwent rehabilitation and expansion throughout the 1950s in support of the 

Korean Conflict. At the same time as the new construction, surplus buildings-- 

including the entire pentolite and TNT manufacturing areas--were demolished. 

Between 1952 and 1958, Goodyear Aircraft Corp., of Akron, Ohio, contracted 

to manufacture component parts used in missile production at RAAP. The close 

coordination required between Goodyear and Hercules led to Goodyear moving its 

assembly and coating operations to RAAP. In 1958, Hercules took over the 

Goodyear operations at this plant (USATHAMA, 1984). 

Activities at RAAP decreased s iwcant ly  in the mid-1950s. The remaining 

manufacturing areas at the New River Unit were sold by 1962-1963, reducing the 

area to its current size of 2,839 acres. 

Activities again increased during the Vietnam Conflict, peaking in 1968, 

though no s i w c a n t  changes were required in production facilities or techniques. 

Following the decline in the United States' involvement in Vietnam and a 

subsequent production decline at RAAP, the post underwent a modernization 

program. 

The continuous TNT plant was put into production in mid-1968 and remained 

in operation until destroyed by an explosion in May 1974. This plant had five main 

operational areas--the nitration lines, the finishing buildings, the red water 

concentration facility, the acid neutralization facility, and the spent acid recovery 

plant. C-line in the TLVT area ran from 1983 to 1986, when the TNT plant was 

placed on standby. Later, in December 1988, a facility cleanup was conducted and 

the plant was prepared for long-term standby status. 

A chronological listing of major RAAP facilities and activities is presented in 

Table 2-1. 

2.1.2 Industrial O~erations 

The principal end products produced at RAAP since 1941 are TNT, single 

and multibase propellant, and cast and solventless propellant. Intermediate products 

produced are oleum (concentrated sulfuric acid), nitric acid, NG, and NC. 



TABLE 2-1 

Chronological List of Major Activities at RAAP 

Date Activitv 

August 1940 

September 1940 
April 1941 

1941 
1941145 

1945 
1945 

1946149 
1949 
1950 

195015 1 
195 1 

May 1974 
19761 

1980 
1983 
1986 
1987 

December 1988 

Contract signed with Hercules Powder Company for 
construction and operation of smokeless powder plant 

Construction of Radford Plant 
Production started at Radford Plant 
Separate New River bag loading plant constructed 
Construction of various facilities continued 
Consolidation of Radford and New River plants 
Production stopped-plant in standby 
Ammonium nitrate produced in Acid Area 
Limited resumption of powder production 
Plant reactivated for Korean Conflict 
Large areas of plant rehabilitated 
Multibase propellant and cast rocket grain facilities 

constructed 
Continuous TNT lines constructed 
New acid plants constructed 
Preproduction project work on Continuous Automated 

Multibase Line (CAMBL) started 
Continuous Automated Single-Base Line (CASBL) 

construction started 
Continuous nitrocellulose nitration construction started 
Military Construction, Army (MCA) pollution 

abatement facilities construction started 
TNT plant explosion 
Continuous Automated Single-Base Line M6/M1 

conversion started 
Construction started on biological wastewater 

treatment plant 
C-line Nitrocellulose Manufacturing Area closed 
TNT plant reopened 
TNT plant placed on standby 
C-line Nitrocellulose Manufacturing Area reopened 
TNT plant cleanup, preparation for long-term standby 

SOURCE: Modified born USATHAMA, 1976. 



The production mission of RAAP is accomplished at the primary and 

secondary manufacturing areas. The production activities of these areas are 

described below. 

The primary manufacturing processes are the production of single-base and 

multibase solvent propellants, cast and solventless propellants, and TNT. Separate 

process areas are provided for the production of solvent-type propellant, referred to 

as rolled powder. The process steps are essentially the same in the production of 

solvent-type single-, double-, and triple-base propellants. Major differences are in 

the specific chemicals and explosives ingredients added, as ,outlined below: 

Pro~ellant Chemicals 

Single base and double Barium nitrate, potassium nitrate, ethyl 
base centralite, graphite, carbon black, potassium 

sulfate, lead carbonate, dibutylphthalate, 
diphenylamine 

Triple base Ethyl centralite, potassium sulfate cryolite 

Special high energy HMX 
propellants 

The production of solventless propellants involves similar process steps, but 

without the addition of solvents in the mixing step. After the addition of NG, the 

propellant is air dried and temporarily stored before it is processed through a 

blender. From the blender, the "powder" is transported to the preroll building and 

then to the final roll process. The sheets produced from the rolling operations are 

cut and made into "carpet rolls" or otherwise shaped as desired. These products 

then proceed for final processing and preparation for shipment. 

The separate processes used in the production of the various propellants are 

discussed below. 

a Single-base soIvent propellant--In this batch process, nitrocellulose is 

dehydrated and mixed with appropriate chemicals and solvents for the 

desired blend. The mixture then undergoes a series of operations 



where it is shaped into a cylindrical block, extruded into strands, and 

cut to desired size. The solvents ethyl alcohol and ethyl ether are 

recovered, and the grains are water and air dried. The last major 

operation includes glazing, blending, and packaging. 

a Multibase solvent propellant--The manufacture of the multibase solvent 

propellant is similar to the single base except for the addition of 

nitroglycerin, nitroguanidine, and other chemicals for the formulation 

desired. The ethyl alcohol and acetone solvents are recovered, and the 

mix is forced-air dried. 

a Cast pro~ellant-The manufacturing of cast propellants for rocket 

grains requires the mixing of nitroglycerin with triacetin, diethyl 

phthalate, ethyl centralite and ZNDPA (depending on formulation), 

and a casting solvent, followed by the addition of the base grain. The 

rocket grain is then cast, cured, machined, assembled, and packaged. 

a Solventless propellant (rolled powder)--The solventless propellant is 

prepared by a batch process in which nitrocellulose, nitroglycerin, and 

other chemicals are slurried in water, wrung to a wet cake, and dried 

to a paste. After the paste is blended, the mixture is rolled into sheets. 

The propellant is then wound into a carpet roll for extrusion into small 

rocket grains. The propellant is also rolled and finished for mortar 

increments. 

The TNT plant, before its destruction in May 1974, consisted of three 

manufacturing lines, each with a rated capacity of 50 tons/day using the modem 

Canadian Industries, Limited (CL), continuous nitration and purification process 

and an advanced drying, solidifying, and packaging operation. When the TNT plant 

reopened in 1983, the B and C lines were restored, and improved safety equipment, 

process equipment, and a TNT wastewater treatment facility were added. In 

addition, the overall volume of TNT production was reduced. In direct support of 

TNT manufacture and located in the TNT plant area were operations for fume 

recovery, red water concentration and destruction, waste neutralization, and spent 

acid recovery. 



In the nitration process, a toluene feed stock was reacted with a mixture of 

nitric acid and oleum (strong sulfuric acid) to yield a crude trinitrotoluene by using 

eight nitrators and eight separators connected in series for the three nitrating steps 

(mono, di, and tri). 

The crude TNT then flowed to adjacent, series-connected tanks located in the 

same building. The steps in the purification process involved an acid wash and two 

sellite (sodium sulfite) wash operations. A yellow water produced in the acid wash 

step was normally fed back into the No. 2 (di-) nitrator in the nitration process. The 

unwanted isomers removed in sellite washing produced a red water waste. 

After. purification, the molten TNT was mixed with water and the slurxy was 

pumped to the finishing building. The water was then separated from the TNT and 

recycled to the purification process. The TNT was passed through a hold tank, then 

dried and flaked for packaging into cardboard cartons to a net weight of 50 pounds. 

Nitrogen oxide fumes generated during nitration were exhausted and scrubbed 

in the fume recovery towers for recovery of the oxides as nitric acid for reuse in 

the process. 

The red water generated in the sellite TNT purification process has been 

disposed of by various means, including incineration in rotary kilns or sale to the 

paper industry. Incineration ash has been landfilled in various RAAP locations. 

Acid waste was processed through three tanks wherein the pH level was 

adjusted by the addition of soda ash (sodium carbonate). The treated effluent was 

then diluted with TNT Area cooling water and released to Stroubles Creek. 

The spent acid from the nitration process was separated by distillation into 

nitric acid, which was reused, and into sulfuric acid, which was concentrated at 

another part of the plant and sold. 



The secondary manufacturing operations at RAAP are the production of 

oleum, sulfuric and nitric acids, nitroglycerin, and nitrocellulose, as described below: 

Oleum 40 percent is manufactured by absorbing sulfur trioxide (SO,) 

in 100 percent sulfuric acid. A new plant, constructed in 1970, uses a 

sulfur acid regeneration (SAR) process. 

The ammonia oxidation process (AOP) is used to make weak 60 

percent nitric acid. A new plant was constructed in 1970. 

The sulfuric acid concentration (SAC) process produces 93 percent 

sulfuric acid, and concentrates the sulfuric acid residue from the nitric 

acid concentration (NAC) and TNT processes. This process was 

replaced by the SAR process in 1970. 

The NAC process is used to concentrate the weak nitric acid produced 

in the AOP plant and to recover the spent acids from NC and NG 

manufacture. This was replaced by a new facility constructed in 1970. 

These are major ingredients for the manufacture of the primary products. 

NG was manufactured at RAAP by both the batch and continuous (Biazzi) 

processes. The batch process employs three steps--nitration of glycerin to produce 

NG, separation, and neutralization of the NG charge. The continuous process is a 

fully automated controlled method in which the NG is produced by reactions similar 

to the batch process. In 1984, the batch process became inoperative and was 

replaced by a continuous process. Since 1984, only the continuous process has been 

operating. 

The manufacture of NC starts with the preparation and air drying of cotton 

linters and wood pulp fibers and the preparation of the mixed acid (nitric/sulfuric 

acid). The remaining major steps consist of nitration and purification. A dry charge 

of cotton linters or wood pulp fibers, depending on the type and grade of NC 

desired, is agitated with the mixed acid in a dipping pot. After nitration, the spent 

acid is separated from the NC. The raw NC from the nitration operation is 

stabilized by a stabilization acid boil and two neutral boils in the boiling tub house. 

It is then transferred to the beater house, where it is cut to suitable size and partially 



neutralized. Next, in the poacher house, a series of NC boils are performed; first, 

a soda boil neutralizes any remaining acid, then neutral boils and washes are 

performed to remove the soda. The NC is then screened, filtered, and washed. In 

the blender house, NC of various analyses is mixed to produce the mixture or blend 

desired. The mixture is then wrung through centrifugal wringers in the final wringer 

house to obtain a product containing a small and uniform amount of moisture. The 

NC is then shipped to the green powder lines for processing into single-base solvent 

propellant and to the NG premix area for processing into multibase solvent and 

solventless propellant. 

The climate of the area encompassing Montgomery and Pulaski Counties is 

classified as "moderate continental" and is characterized by moderately mild winters 

and warm summers. The climate is determined, for the most part, by the prevailing 

westerly wind, with a southerly component in the warm season and a northerly 

component during the cold season. The year-round average surface-air velocity is 
8 miles per hour (mph). 

The mean annual precipitation in the two-county area is about 39 inches. 

Tables 2-2 and 2-3 list the average monthly precipitation and temperature for several 

stations in and around each county. Snowfall in the same area averages 17 inches 

annually. 

Both counties lie in one of the areas of highest occurrence of dense fog in the 

United States. Dense fog can be expected to occur between 20 and 45 days per 

year. 

2.1.4 General To~ography 

RAAP lies within the Valley and Ridge Province of the Appalachian 

Physiographic Division. The Valley and Ridge Province is characterized by a series 

of long, narrow, flat-topped mountain ridges separated by valleys of varying widths. 

Either of these landforms may predominate; the mountains may be widely spaced 

and isolated or so closely spaced that the lowlands are disconnected or absent. A 

distinctive feature of the installation area is the absence of mountain ridges. 
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USEPA Graphical Exposure Modeling System (GEMS) Geographic Data Lookup and Display 
Site Level Retrieval of Data 

Radford Army Ammunition Plant, VA 

COVERAGE -------- -------- 

LATITUDE LONGITUDE RADIUS(KM) STATE COUNTY STATE NAME - - - - - - - -  - - - - - - - - -  - - - - - - - - - -  - - - - -  - - - - - -  - - - - - - - - - -  
37.1917 80.5417 6.44 51 71 V i r g i n i a  
37.1917 80.5417 6.44 51 121 V i r g i n i a  
37.1917 80.5417 6.44 51 155 V i r g i n i a  

COUNTY NAME - - - - - - - - - - -  
G i l e s  Co 
M o n t g o m e r y  C o  
P u l a s k i  Co 

CENTER POINT AT STATE : 51 V i r g i n i a  
CWNTY : 121 M o n t g o m e r y  Co 

REGION OF THE CWNTRY ........................ ........................ 

Z i p c o d e  f o u n d :  24142 a t  a d i s t a n c e  o f  5.5 Km 

STATE CITY NAME COMMUNITY FlPSCODE LATITUDE LONGITUDE - - - - -  - - - - - - - - -  - - - - - - - - - - - - - - - - -  - - - - - - - -  - - - - - - - - -  
V A RAD FORD 51750 37.1550 80.5833 

CENSUS DATA ------------ ------------ 

S I T E  NAME ID#: S I T E  # 1 
R a d f o r d  A r m y  A m n u n i t i o n  P l a n t  
LATITUDE 37:11:30 LONGITUDE 80:32:30 1990 POPULATION 

SECTOR 
KM 0.00--402 .402-.805 .805-1.61 1.61-3.22 3.22-4.83 4.83-6.44 TOTALS - - -  - - - - - - - - -  - - - - - - - - -  - - - - - - - - -  - - - - - - - - -  - - - - - - - - -  - - - - - - - - -  - - - - - - - - -  
S 1 0 0 0 0 0 0 0 
S 2 0 0 0 0 0 0 0 
S 3 0 0 0 0 0 0 0 
S 4 0 0 0 2455 0 0 2455 
s 5 0 0 0 0 0 0 0 
S 6 0 0 0 0 0 0 0 
S 7 0 0 0 0 0 0 0 
S 8 0 0 0 0 0 0 0 
S 9 0 0 0 0 1268 441 2 5680 
S10 0 0 0 0 0 2923 2923 
S11 0 0 0 0 0 0 0 
S12 0 0 0 0 0 0 0 
S13 0 0 0 0 0 0 0 
S14 0 0 0 0 0 0 0 
S15 0 0 0 0 0 0 0 
S16 0 0 0 0 0 0 0 - - - - - - - - -  - - - - - - - - -  - - - - - - - - -  - - - - - - - - -  - - - - - - - - -  - - - - - - - - -  - - - - - - - - -  
RING 0 0 0 2455 1268 7335 11058 
TOTALS 

STAR STATION ------------- ------------- 

UBAN PERIOD OF DISTANCE 
NUMBER STAT ION NAME LATITUDE LONGITUDE RECORD (km) - - - - - -  - - - - - - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - - - -  - - - - - - - -  
13868 PULASKI/NEU RIVER VA 37.1333 80.6833 1950-1954 ̂F 14.1 
13741 ROANOKE VA 37.3167 79.9667 1977-1981 ̂ F 52.7 



USEPA Graphical Exposure Modeling System (GEMS) Geographic Data Lookup and Display 
Site Level Retrieval of Data 

Radford Army Ammunttion Plant, VA 

03872 BECKLEY/RALEIGH UV 37.7833 81.1167 1968-1972 "F 83.0 
93807 WINSTON SALEM/S REYNOLD NC 36.1333 80.2333 1960-1964 "F 120.8 
13728 DANVI LLE VA 36.5667 79.3333 1950-1954 "F 127.9 
13723 GREENSBORO/GSO-HI NC 36.0833 79.9500 1982-1986 "F 134.0 
13866 BECKLEY/RALEIGH CO MEMORIAL A 38.3667 81.6000 1985-1989 "F 160.2 

U.S. SOILS ----------- ----------- 

STATE : V I R G I N I A  

LATITUDE : 37:11:30 LONGITUDE : 80:32:30 
THE STATION IS INSIDE H.U. 5050001 

GRWND UATER ZONE 
RUNOFF SOIL TYPE 
EROSION 
DEPTH TO GRWND WATER BETWEEN 
FIELD CAPACITY FOR TOP SOIL 
EFFECTIVE POROSITY BETUEEN 
SEEPAGE TO GROUNDUATER BETUEEN 
DISTANCE TO DRINKING WELL 

: 8 
: 1 
: 1 -9800E-03 CM/MONTH 
: 9.1440E+02 AND 4.5720E+03 
: 6.0000E-02 
: 1.0000E-02 AND 1.0000E-01 
: 4.6330E+02 AND 9.2660E+02 CM/MONTH 
: 2.5000E+04 CM 

U.S. C I T Y  ---------- ---------- 

STATE PLACE NAME FIPSCODE LATITUDE LONGITUDE - - - - -  . . . . . . . . . . . . . . . . . . . .  - - - - - - - -  - - - - - - - -  - - - - - - - - -  
VA MC COY 51121 37.2200 80.5983 
VA BELSPRING 51155 37.1950 80.6133 
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Originator 

PHONE CONVERSATION RECORD 

Date 12//1(/ PI 
~irne-~ /PM 

Company 

Address Originator Placed Call 

Originator Received Call 

Phone W.O. NO. 

Subject 

Notes: -. 
1 

( : Y O  l a 4  L Y \  - - 

File Follow-Up-Action: 

Tickle File / / 

Follow-Up By: 

CopyIRoute To: 

- 
RFW 11 0-4-83 

Originator's Initials 



- EswSwaArm Es; *- - 01 - 
CLlENT/SUBJECT , n 40 W.O. NO. 

TASK DESCRIPTION . TASK NO. 

=REPARED BY DEPT DATE I APPROVED BY 

YATH CHECK BY DEPT DATE 

.WETHOD REV. BY DEPT DATE DATE 



Originator 

PHONE CONVERSATION RECORD 

Conversation with: 12 I I 
Date-/-/ 9 1 

Name ~ d ~ * r ~  Time AM/PM 

Company u I . 
Address (_yo 3 7 3 3'b2 Originator Placed Call 

Originator Received Call 

Phone W.O. NO. 

Notes: \a*\ r - 

File Follow-Up-Action: 

Tickle File / / 

Follow-Up By: 

Copy/Route To: 

- 
RFW 11 0-4-83 

Originator's Initials 



Originator 

PHONE CONVERSATION RECORD 

Conversation with: 

Name 4&e -r 
. < 

Address ' L ~ ~ J @ - G  J 
\ 

Date- 

Time AM/PM 

(7 Originator Placed Call 

(7 Originator Received Call 

W.O. NO. 

Subject 

Notes: f t \FJm llY b d ~ .  -& 
% \ G a m  P C ~ ,  &TEL LS 5 d  VCA - I @  

\\-a e LE+ + C ~ S ~ W  L, 4, CRt-Lb 
c k_cun- ! I &  +s+. ~ ~ z ? k k  5, -,J y 

File Follow-Up-Action: 

Tickle File / / 

Follow-Up By: 

Copy/Route To: 

I 

RFW 110-4-83 

Originator's Initials 



5 4  
Originator 

PHONE CONVERSATION RECORD 

Conversation with: r.2 i( Date-/- 

Name 

Company 

- - 

Time 

\ 

Address Originator Placed Call 

Originator Received Call 

Phone W.O. NO. 

Subject 

Notes: I 

O File Follow-Up-Action: 

Tickle File /A I 
Follow-Up By: 

O CopyIRoute To: 

I I Originator's Initials 

RFW 11 0-4-83 
-- --.- 
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DEPARTMENT OF THE ARMY 
U. S. ARYI- ENVIROWYU(T& H V G w m .  

ABEROEEN PROVING GROUND. MARYLAND - TIOI- 

1 3  AUG 1990 
HSHB-ME-SG ( 40 ) 

La- 

MEMORANDUM FOR Commander, U.S. Army Armament, Munitions 
LI 

and Chemical Command, ATTN: AMCSC-ISE, Rock 
Island, IL 61299-6000 

SUBJECT: Ground Water Annual Report Information, Radford Army 
II... Ammunition Plant, VA 

- 1. Reference letter, Office of the Chief of Engineers, DAEN-ZCE, 
23 June 1986, subject: Modification of the U.S. Army Ground- 
Water Monitoring Program. 

C 2. Enclosed is an evaluation of ground-water contamination at 
Radford Army Ammunition Plant hazardous waste management units 
for use in meeting regulatory annual reporting requirements. .-"- 
3 .  Implement the following recommendations related to ground- 
water monitoring: - 

a. Continue preparing field blanks in addition to laboratory 
blanks for all organic analyses, due to the frequent detection of 
contaminants in the sample blanks. / - 

b. Obtain elevation data for the recently-installed 
monitoring wells MW5 through MW9. Provide the elevation data and 

- location maps for new wells to this Agency. 

4. Questions regarding the enclosed report may be referred to - Ms. Pat Rippey, Ms. Beth Martin, or Mr. Gary Nemeth, this Agency, 
DSN/AUTOVON 584-2024 or commerical (301) 672-2024. 

FOR THE COMMANDER: - 

C 

Encl 
LTC, iviS 
Chief, Waste Disposal Engineering 
Division 



GROUND-WATER ANNUAL REPORT INFORMATION 
CALENDAR YEAR 1989 

RADFORD ARMY AMMUNITION PLANT 
SITES 4, 5, 7, and 16 

1. References . 
a. Feasibility Study For Hazardous Waste Management Sites 4, 

5, 7, and 16, Radford Army Ammunition Plant, U.S. Army Engineer 
Waterways Experiment Station, August 1988. 

b. Letter, HQDA, DASG-PSP-E, 17 February 1983, subject: 
Environmental Criteria for Explosives in Drinking Water. 

2. General. An evaluation of the hvdroaeoloaic conditions 
underlying Radf ord Army Ammunition plantd (m ) is contained in 
reference lb, the feasibility study performed for the four - - 
hazardous waste sites. The hydrologic units underlying RAAP 
consist of unconsolidated alluvial deposits over units of 
limestone and dolomite. 

3. Ground-Water Flow Direction and Velocity. The ground-water 
flow direction at each site is described below. There was no 
change in the assumed flow direction based on the 1989 water 
level data. Darcian approximations of the aquifer 
characteristics were made, based on the assumption that the 
numerous fractures in the carbonate bedrock cause it to resemble 
(in terms of hydraulic properties) a granular porous media. It 
should be- noted, however, that the f low-rate estimation. may be 
low for the bedrock aquifers, where fractures and solution 
channels may significantly increase velocities on a random, 
localized basis. The estimations may be closer to true 
velocities for the alluvial deposits overlying the bedrock. 
The velocity of ground-water flow was calculated for each site, 
using hydraulic conductivity values from slug test data 
(reference lb), ground-water gradient from measured water levels 
during the past year, and an assumed effective porosity of 0.35. 
Ground-water gradient, given as a percent, is a comparison of 
water elevation differences over the distance between wells. For 
each site, concurrent water level data from at least three sets - of well pairs along the inferred flow line were used to determine 
average gradient across the site. 

a. Site 4. Shallow ground water at this site flows to the 
C northeast towards Stroubles Creek. Figure 1 illustrates the 

ground-water elevation contours for this site. The calculated 
ground-water flow rate (see Enclosure 1 for calculations) for 

- Site 4 is 48.5 feet per year (ft/yr). Enclosure 2 contains the 
1989 water level information provided by RAAP. 

- b. Site 5. The ground-water flow at Site 5 is to the north- 
northeast towards Stroubles Creek and New River. Figure 2 shows 
the ground-water elevation contours for the site. The calculated 
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flow rate (Enclosure 1) is 95 ft/yr. Enclosure 3 contains the 
water level information for the Site 5 wells for 1989. 

c. Site 7. 

(1) Ground water beneath Site 7 generally flows west 
towards the New River; however, the flow system at this site is 
complicated by several factors. The water table lies close to 
the bedrock/alluvial sediments interface, resulting in variable 
hydraulic properties governing the flow of ground water. Karst 
features are also believed to influence ground-water movement. 
The 1989 data show seasonal variances, with water level 
elevations increasing with time. The average gradient for this 
site was determined for the flow component to the northwest, 
using many combinations of well pairs/water level measurements 
because of the complexity of the flow system. The average 
gradient (0.4%) was notably lower than past estimates (reference 
lb) . 

(2) Figure 3 shows the location of wells and the ground- 
water contours for Site 7. Note that the figure is based on July 
1989 water level information, since it formed the most 
discernible pattern in terms of ground-water flow direction and 
gradient. The calculated flow rate (Enclosure 1) is 2 ft/yr. 
This estimate is almost certainly low, and is attributed in part 
to the limited slug test data on the Site 7 wells, variable 
hydraulic properties within the alluvial sediments and bedrock, 
and the apparent flattening of t3ie wafer table in the past year. 
Enclosure 4 contains the water level information for the Site 7 
wells. 

d. Site 16. Ground water at Site 16 flows to the east, with 
a highly variable flow gradient. This is due to the presence of 
a sinkhole in the northeast corner of the disposal area which 
alters the ground-water flow to a significant degree. Figure 4 
shows the location of wells at Site 16 and the ground-water 
elevation contours. The estimated flow rate of ground water 
across the site is 1 to 630 ft/yr (see Enclosure 1). The range 
is attributed to the varying of hydraulic conductivities and flow 
gradients across the site. The flow rate is much lower to the 
west (on the upqradient side!. Enclosure 5 contains the water 
level information for 1989 for Site 16. 

4. Evaluation of Chemical Data From 1989 Sampling and Analysis 
of Monitoring Wells. 

a. Site 4. Sulfates continue to be detected in high 
concentrations in several downgradient wells at Site 4. In 
addition to samples from wells WC9B and W4B, which are 
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immediately downgradient of the pond, samples from WC41 and WC42 
showed increasing concentrations of sulfates. The two latter 
wells are-located farther downgradient and were installed to 
provide information on a suspected ground-water plume. Nitrate 
levels, which have been elevated in past sampling rounds, were 
consistently low in this year's samples. The presence of 
hazardous constituents (heavy metals and organic compounds) is 
not indicated by the 1989 sample results. Appendix IX parameters 
were run on two well samples, including well sample WCgB, and the 
results did not indicate ground-water contamination by these 
constituents. 

b. Site 5. The 1989 results for Site 5 indicate that ground 
water has been affected by explosive compounds, volatile organic 
compounds (VOCs), and sulfates. The high levels of nitrates 
reported in recent sampling rounds were not detected during the 
1989 sampling events. Concentrations of heavy metals also 
diminished during this year. Elevated levels of explosive 
compounds were detected most frequently in the samples from wells 
immediately downgradient or upgradient of the Site 5 impoundment, 
suggesting another source of explosive compounds, possibly the 
sewer line which leaked at one time. The VOCs detected included 
trichloroethylene (TCE), found at fairly low but increasing 
levels in five well samples. Other VOCs, such as methylene 
chloride and chloroform, were found in sample blanks and should 
not be considered ground-water contaminants. 

- - 

c. Site 7. Samples collected from this site continue to 
show evidence of ground-water contamination by sulfates and 
explosives, but do not confirm previous results showing elevated 
levels of metals and nitrates. The explosive compounds RDX and 
TNT were present in concentrations exceeding the respective US 
Army recommended criteria for drinking water (reference lc). In 
general, the concentrations of explosives appear to be increasing 
at this site. 

d. Site 16. Explosives compounds continue to be detected in 
the well samples from Site 16, but the data are inconsistent. In 
general, explosives compounds were detected with the most 
frequency and at the highest concentrations during the third 
sampling period, and were detected in the upgradient as weil as 
downgradient well samples. Despite the anomalies, these 
compounds should be considered ground-water contaminants at this 
site. Elevated levels of mercury noted in past sampling rounds 
(including the first round of 1989) were not confirmed in recent 
sampling periods. In general, heavy metals do not appear to be 
contaminants of the ground water at Site 16. Most of the organic 
compounds detected in the well samples were also found to be 
present in the blanks at similar concentrations. Exceptions 
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included the compound l,l,l-trichloroethane, which was detected 
at very low concentrations, as has been seen previously. Several 
other VOCs were detected on a limited basis at low concen- 
trations. Appendix IX parameters were run on three well samples, 
and the results did not indicate ground-water contamination by 
these constituents. 

5 Encls ' Environmental Scientist 
Waste Disposal Engineering 
Division 

C APPROVED: ,q 

II- 

Ground Water and Solid Waste Management 
LI 
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L1 ~ i g u r e  1. Site 4 Water Level Elevation Map 
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Figure 2 .  S i t e  5 Water Level Elevation Map 
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Figure 3 .  S i t e  7 Water Level Elevation Map 
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F i g u r e  4 .  Site 16 Water Level Elevation Map 
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READY 

IKJ56700A ENTER DATA SET NAME - 
DATASET NOT LINE NUMBERED-NOWW ASSWED j- QED 
list - 
RETRIEVAL PROGRAn 

0 PGM=INMNT 
C THIS I S  AN INVENTORY RETRIEVAL SHOUING SUMRY STATISTICS FOR ALL PARAMETERS 

0 NO BEGINNING DATE WAS REPUESTED - -  STORET ASSUMED THE BEGINNING DATE WAS THAT OF THE OLDEST DATA VALUE FOUND 
NO ENDING DATE WAS REPUESTED - -  STORET ASSUED THE ENDING DATE UAS THAT OF THE MOST RECENT DATA VALUE FOUND 

-STATION SELECTION WAS BY: 

- - **- ERROR MSG: NO STATION SELECTOR KEYWRDS WERE SPECIFIED - THEREFORE NO STATIONS WERE RETRIEVED **** 

**** END OF SLIHHARY SECTION **** 
ISTORET RETRIEVAL DATE 91/12/02 PW=INVENT PAGE: 1 
WFORD AAP (U) 177-00176 

c 37 10 50.0 080 35 19.0 4 
WUSKI 
51155 VIRGINIA 
05-OHIO 

/TYPA/AUBNT/UELL 07-NEW - 21VASUCB 881210 
0000 FEET DEPTH 

WLASKI 
050700 

05050001 

PARAMETER WED IUM 
n o 0 1  TOT DPTH OF HOLE FT WATER 
72002 TOP DPTH UB ZONE FT WATER 
72003 BOT DPTH UB ZONE FT UATER 
72020 ELEV FEET AB nsL WATER 
72060 CASING BOT 1ST FR UP FT WATER 
72068 GROUT BOT 1ST FR MP FT WATER 
n o 9 0  CASING DIA IST CAS (IN) WATER 
720% DEPTH TO BEDROCK FEET WATER 
n i o o  HOLE DIA IST zow~ INCHES WATER 
72101 HOLE OIA 2ND ZONE INCHES WATER 
74041 WF SAMPLE UPDATED WATER 
82511 WELL YIELD GPM WATER 
84054 LITH- OLOGY CODE WATER 
84069 FORIIATIN CODE ALPHA WATER 

1STORET RETRIEVAL DATE 91/12/02 
RADFORD AAP <W) 

PARAMETER 
72001 TOT DPTH OF HOLE FT 
72019 DEPTH-FT BL LAND SURFACE 
72020 ELEV FEET AB USL 
72035 PunP HR s TOTAL DAILY 
72090 USING DIA 1ST CAS (IN) 
82511 WELL YIELD GPM 
84054 LITH- OLOGY CODE 
84069 FORIIAT1N CODE ALPHA 

STORET RETRIEVAL DATE 91/12/02 
RADFORO AAP (W) 

MED I UM 
UATER 
WATER 
WATER 
WATER 
WATER 
UATER 
UATER 
UATER 

I - PARAMETER MEDIUM 
n o 0 1  TOT DPTH OF HOLE FT WATER 
72020 ELEV FEET AB MSL WATER 
82511 UELL YIELD GPM UATER 
84054 LITH- OLOGY CODE WATER - 84069 FORUAT'N COOE ALPHA WATER 

1STORET RETRIEVAL DATE 91/12/02 

RMK 

TXT 
TXT 

PGM= I NVENT 

RMK 

TXT 
TXT 

PGn=I NVENT 

NUMBER 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

MEAN 
310.0000 
209.0000 
210.0000 
1860.000 
63.00000 
20.00000 
6.000000 
15.00000 
9.000000 
6.000000 
881220.0 

VARIANCE STAN DEV lux I nun 
310.0 
209.0 
210.0 

1860.00 
63.00 
20.00 
6.00 

15.00 
9.00 
6.00 

881219 

BEG DATE 
88/10/06 
88/10/06 
aa/ 10/06 
88/10/06 
88/10/06 
aa/10/06 
aa/ 10/06 
88/10/06 
86no/06 
aa/ 10/06 
aa/ 10/06 

END DATE 
88/10/06 
88/10/06 
88/10/06 
88/10/06 
88/ 10/06 
88/10/06 
88/ 10/06 
88/ 10/06 
88/10/06 
88/10/06 
88/10/06 

1 5~000000 5.00 5-00 88/10/06 88/10/06 
1 TEXT TEXT TEXT TEXT TEXT 88/10/06 88/10/06 
1 TEXT TEXT TEXT TEXT TEXT 88/10/0688/10/06 

PAGE r 2 

WHITETHORN 
51121 VIRGINIA MONTGOCIERY 
05-OHIO 050900 
9-NEW 
2lVASKB 83061 1 05050001 
0000 FEET DEPTH 

NUMBER 
1 
1 
1 
1 
1 
1 

MEAN 
90.00000 
20.00000 
1720.000 
a. 000000 
6.000000 
10.00000 

VARIANCE STAN DEV 

1 TEXT TEXT TEXT TEXT TEXT 
1 TEXT TEXT TEXT TEXT TEXT 

BEG DATE 
10/01/01 
10/01/01 
10/01/01 
10/01/01 
10/01/01 
10/01/01 
10/01/01 
10/01/01 

160-00257 
37 12 03.0 080 33 46.0 4 
WHITETHORN 
51121 VIRGINIA 
05-OHIO 
9-NEW 
21 VASWCB 83061 1 
0000 FEET DEPTH 

MONTGOCIERY 
050900 

05050001 

END DATE 
10/01/01 
10/01/01 
10/01/01 
10/01/01 
10/01/01 
10/01/01 
lD/01/01 
10/01/01 

RMK NUMBER MEAN VARIANCE STAN DEV ~ I W H  MINIMUM BEG DATE END DATE 
1 119.0000 119.0 119.0 10/01/01 10/01/01 
1 1750.000 1750.00 1750.00 10/01/01 10/01/01 
1 12.00000 12.00 12.00 10/01/01 10/01/01 

TXT 1 TEXT TEXT TEXT TEXT TEXT 10/01/01 10/01/01 
TXT 1 TEXT TEXT TEXT TEXT TEXT lO/OI/Ol 10/01/01 1 

PAGE: 4 



160-00256 
37 12 39.0 080 33 23.0 4 
LONGSHOP 
51121 VIRGINIA MONTGOnERY 
05-OHIO 050900 
9-UEY 
2 l v n & c ~  83061 1 05050001 
0000 FEET DEPTH 

PARAMETER HE0 IUM 
72001 TOT DPTH OF HOLE FT WATER 
R019 DEPTH-FT BL LAND SURFACE WATER - 72020 ELEV FEET AB MSL WATER 
72090 CASING DIA 1ST CAS (IN) WATER 
74041 VQF SAMPLE UPDATED UATER 
82511 UELL YIELD GPn UATER 
84054 LITH- OLOGY COOE UTER - 84069 FORMAT'N KX)E ALPHA WATER 

lSTORET RETRIEVAL DATE 91/12/02 
RADFORO M P  CW) 

RHK NUMBER MEAN VARIANCE STAN DEV WAX1H.M MlN1H.M BEG DATE END DATE 
1 205.0000 205.0 205.0 10/01/01 10/01/01 
1 30.00000 30.00 30.00 10/01/01 10/01/01 
1 1760.000 1760.00 1760.00 10/01/01 10/01/01 
1 6.000000 6.00 6.00 10/01/01 10/01/01 
1 901020.0 901018 901018 10/01/01 10/01/01 
1 20.00000 20.00 20.00 10/01/01 10/01/01 

1x1 1 TEXT TEXT TEXT TEXT TEXT 10/01/01 10/01/01 
1x1 1 TEXT TEXT TEXT TEXT TEXT 10/01/01 10/01/01 

PGM=INMNT PAGE: 5 
160-001% 

37 12 40.0 080 33 25.0 4 
LONGSHOP 
51121 VIRGINIA 
05-OHIO 
9-NEY 
2lVASYCB 830611 
0000 FEET DEPTH 

PARAMETER MEDIUM - 72020 ELEV FEET AB MSL WATER 
84054 LITH- OLUGY CQ)E WATER 
84069 FORMAT'N COOE ALPHA WATER 

lSTORET RETRIEVAL OATE 91/12/02 
RADFORD AAP (W) 

RMK MEAN VARIANCE 
1700.000 

TEXT TEXT 
TEXT TEXT 

STAN DEV 

TEXT 
T EX1 

WlM 
1700.00 

TEXT 
TEXT 

M I N I M  BEG DATE END OATE 
1700.00 10/01/01 10/01/01 

TEXT 10/01/01 10/01/01 
TEXT 10/01/01 10/01/01 

TXT 
TXT 

PGM=INVENT PAGE: 6 
160-00474 

37 12 41.0 080 32 
LONG SHOP 
51121 VIRGINIA 
05-OH10 
9-NEW 
2lVASUCB 860104 
0000 FEET OEPTH 

C- PARAMETER 
72001 TOT DPTH OF HOLE FT 
72020 ELEV FEET AB MSL 
84054 LITH- OLOGY CODE 
84069 FORMAT'N COOE ALPHA 

1STORET RETRIEVAL OATE 91/12/02 
RADFORD AAP (W) 

MEDIUM RMK NUMBER MEAN VARIANCE STAN OEV M A X I M  MIUIWUn BEG DATE END DATE 
WATER 1 80.00000 80.0 80.0 85/11/23 85/11/23 
WATER 1 1700.000 1700.00 1700.00 85/11/23 85/11/23 
WATER TXT 1 TEXT TEXT TEXT TEXT TEXT 85/11/23 85/11/23 
WATER TXT 1 TEXT TEXT TEXT TEXT TEXT 85/11/23 85/11/23 

PGH=lNMNT PAGE: 7 
160-00472 

37 12 42.0 080 33 22.0 4 
LONG SHOP 
51121 VIRGINIA 
05-OHIO 
07-NEW 
21VASUCB 860104 
0000 FEET OEPTH 

MONTGOMERY 
050700 

05050001 

PARAMETER HE0 1 LH 
WATER 
WATER 
WATER 
WTER 

NUMBER 
1 
1 

MEAN VARIANCE STAN OEV 
92.00000 
1820.000 

1 TEXT TEXT TEXT 
1 TEKT TEXT TEXT 

MAXIMUM M I N I M  BEG DATE END OATE 
92.0 92.0 85/11/23 85/11/23 

1820.00 1820.00 85/11/23 85/11/23 

~- 

ROO1 TOT DPTH OF HOLE FT 
~ - - - . . - . - . . . . -. . . - - - . . 
72020 ELEV FEET AB MSL 
84054 LITH- OLOGY CWE 
84069 FORMT'N COOE ALPHA 

lSTORET RETRIEVAL OATE 91/12/02 

.-- 

I-. 

7x1 
TXT 

PGH=INVENT 

TEXT TEXT 85/11/23 85/11/23 
TEXT TEXT 85/11/23 85/11/23 

PAGE: 8 
RADFORO M P  (W) 

LONG SHOP 
51121 VIRGINIA 
05-OHIO 
07-NEW 
2lVASWCB 860104 
0000 FEET OEPTH 

PARMETER ME0 IUM RMK NUMBER MEAN VARIANCE STAN DEV HAXIHUH MINIMUM BEG DATE END DATE 



- 72001 TOT DPTH OF HOLE FT WATER 
72020 ELEV FEET AB WSL WATER 
84054 LITH- OLOGY WOE WATER 
84069 FORUAT'N CODE ALPHA WATER 

c. 
lSTORET RETRIEVAL DATE 91/12/02 
RADFORD AAP (W)  

PARMETER 
72001 TOT DPTH OF HOLE 
72002 TCP DPTH UB ZaE 

cl, 72003 BOT DPTH UB ZONE 
72019 DEPTH-FT BL LAND 
72020 ELEV FEET AB 
72035 PUMP HR S TOTAL 
72075 TOP DPTH 2HD UE - 72076 BOT DPTH 2ND UE 
72090 CASING D I A  1ST 
82511 WELL YIELD 
84054 LITH- OLOGY 
84069 FORCUT'N COOE - lSTORET RETRIEVAL DATE 91/ 

TXT 
TXT 

P a =  INVENT 

WED IUM 
FT WATER 
FT WATER 
FT WATER 

SURFACE WATER 
MSL WATER 

DAILY WATER 
ZWE(FT) WATER 
ZOWE(FT) WATER 
U S  (IN) WATER 

GPM WATER 
CQ)E UATER 
ALPHA WATER 

12/02 p a =  

0 9 TOTAL STATIONS PROCESSED 
RADFORD AAP (W) 

1 48.00000 48.0 48.0 85/11/23 85/11/23 
1 1700.000 1700.00 1700.00 85/11/23 85/11/23 
1 TEXT TEXT TEXT TEXT TEXT 85/11/2385/11/23 
1 TEXT TEXT TEXT TEXT TEXT 85/11/23 85/11/23 

PAGE: 9 
160-00255 

51121 VIRGINIA CKWiTCOnERY 
05-OHIO 050900 
9-NEW 
2lVASYCB 830611 05050001 
0000 FEET DEPTH 

RWK NUlBER MEAN VARIANCE STAN DEV 
1 223.0000 
1 130.0000 
1 132.0000 
1 50.00000 
1 1889.000 
1 1.000000 
1 200.0000 
1 201 . 0000 
1 6.000000 
1 30.00000 

TXT 1 TEXT TEXT TEXT 
TXT 1 TEXT TEXT TEXT 

:I NMNT 
GROSS 

STA END-PERIOO OF RECD IN YRS - STA BEG STA END # OF OBS # OF SAMPLE =O C.5 c3 >=3 
4972 5 5 36 5 0 5 0 0 
1972 0 0 0 0 0 0 0 0 
1973 0 0 0 0 0 0 0 0 
1974 0 0 0 

I 
1975 0 0 0 
1976 0 0 0 
1977 0 0 0 
1978 0 0 0 
1979 0 0 0 - 1980 0 0 0 
1981 0 0 0 
1982 0 0 0 
1 983 0 0 0 
1984 0 0 0 
1985 3 3 12 - 1986 0 0 0 
1987 0 0 0 
1 988 1 1 14 
1989 0 0 0 
1990 0 0 0 

P 1991 0 0 0 
TOTAL 9 9 62 

1STORET RETRIEVAL DATE 91/12/02 

0 9 TOTAL STATIONS PROCESSED - RADFORD AAP (W) 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
3 0 3 
0 0 0 
0 0 0 
1 0 1 
0 0 0 
0 0 0 
0 0 0 
9 0 9 

PGM=INMHT 
GROSS 

MAXIM WlNIWUW BEG DATE END DATE 
223.0 223.0 io/o i /o i  i o /o i /o i  
130.0 130.0 10/01/01 10/01/01 
132.0 132.0 10/01/01 10/01/01 

1 1 i o / o i i o l  i o /o l /o l  
200.00 200.00 10/01/01 10/01/01 
201.00 201.00 10/01/01 10/01/01 

6.00 6.00 10/01/01 10/01/01 
30.00 30.00 10/01/01 10/01/01 
TEXT TEXT 10/01/01 10/01/01 
TEXT TEXT 10/01/01 10/01/01 

PAGE: 10 

PAGE: 11 

C 

0 PARMETER MEDIUM 
noo f  TOT DPTH OF HOLE FT WATER 
72002 TOP DPTH m ZONE FT WATER 
72003 BOT DPTH ZONE FT WATER - n o l o  DEPTH-FT BL LAND SURFACE WATER 
72020 ELEV FEET AB MSL WATER 
72035 PUMP HR S TOTAL DAILY WATER 
72060 CASING BOT 1ST FR MP FT WATER 
72068 GRWT 801 1ST FR MP FT WATER 

C 
72075 TOP DPTH 2ND UB ZONE(FT) WATER 
72076 BOT DPTH 2ND WB ZWE(FT) WATER 
no90 CASING DIA i s 1  c ~ s  (IN) WATER 
72095 DEPTH TO BEDROCK FEET WATER 
n i o o  HOLE DIA IST ZONE INCHES WATER - 72101 HOLE D I A  2ND ZONE INCHES WATER 
74041 UPF SAMPLE UPDATED WATER 

RMK NUMBER MEAN VARIANCE STAN DEV MAXIMUM MINIWUH 
8 145.8800 8149.600 90.27500 310.0 48.0 
2 169.5000 3120.500 55.86200 209.0 130.0 
2 171.0000 3042.000 55.15400 210.0 132.0 
3 33.33300 233.3300 15.27500 50.00 20.00 
9 1766.600 5296.000 72.77400 1889.00 1700.00 
2 4.500000 24.50000 4.949800 8 1 
1 63.00000 63.00 63.00 
1 20.00000 20.00 20.00 
1 200.0000 200.00 200. DO 
1 201 .0000 201.00 201.00 
4 6.000000 .OOOOOOO .OOOOOOO 6.00 6.00 
1 15.00000 15.00 15.00 
1 9.000000 9.00 9.00 
1 6.000000 6.00 6.00 
2 891120.0 1960E+05 14003.00 901018 881219 

BEG DATE END DATE 
10/01/01 aa/10/06 
10/01/01 aa/10/06 
10/01/01 88/10/06 
10/01/01 10/01/01 
10/01/01 aa/10/06 
10/01/01 10/01/01 
88/10/06 88/10/06 
88/10/06 88/10/06 
10/01/01 10/01/01 
10/01/01 10/01/01 
10/01/01 88/10/06 
88/10/06 88/10/06 
88/10/06 88/ 10/06 
88/10/06 88/10/06 
10/01/01 88/10/06 



CI 

82511 E L L  . YIELD GPH UATER 5 15.40000 95.80000 9.781800 30.00 5.00 10/D1/01 88/1D/06 
8 4 0 5 4 L I T H -  OLOGY CODE UATER 1x1 9 TEXT TEXT TEXT TEXT TEXT 1 0 / 0 1 / 0 1 8 8 / 1 0 / 0 6  
84069 FORIIAT'N COO€ ALPHA UATER 1x1 9 TEXT TEXT TEXT TEXT TEXT 10 /01 /0188 /10 /06  

THAT'S ALL FOLKS - ISTORET RETRIEVAL DATE 91/12/02 

~ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l c l l  
H N 
DSCXT - J Y 
001001RADFORD M P  (U) 
1000000999999000000999999 ~~ttttn - F  
L5,3713222,08036068,3713222,08031451,37~37,08031451,370%37,08036068,, 

OEXTRACT/MASKING OPTION PERFORllED - CLROOOOOO 
SEL000009 

0 * t t . t ~~CcH- * r rm.m** - * rn rm*  

**-*---t-+H-** 
** ** 
** ** 
t* 9 STATIONS HET STATION SELECTION CRITERIA *t 

tt (PRIOR TO STATION RESTRICTIOWS) *t 

tt ** 
** ** 
**+H-m*tt**-***--*-*+H***** 
* P * w f m t m * N t t ~ - * * * * *  

STORE1 RETRIEVAL DATE 91/12/02 - ECHO OF ORIGINAL REQUEST 
PW=I  NVENT, - #-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
# REWEST W E :  G U W 3  
# CREATED BY: HED 
# DATE: 91/12/02 
# TIME: 21:12 - # #.-------.--------------< STATION SELECTION >- - - - - - - - - - - - - - - - - - - - - - - - -  
# OPTION 4 - U I T H l N  AN AREA DEFINED BY LAT/LONG POLYGONS OR CIRCLES 
# DEFINE CIRCULAR AREA(S) BY SPECIFYING THE CENTER AND RADIUS 
RADIUS= 3220, L=3711380, L=08O3356O1 - fir I-----------------------< STATION RESTRICTION > - - - - - - - - - - - - - - - - - - - - - -  
# RESTRICT TO SPECIFIC ARCHIVED DATA CLASSES 
ARCLASS=ALL. 
# RESTRICT-~O SPEC1 F I C  STAT ION TYPES/PARAMET ER ATTRlBUTES - OYLYATTR=YELL OR SPRING, 
# 
#-..----------.----------< SPECIAL O p T l a S  > - - - - - - - - - - - - - - - - - - - - - - - - - -  
# GROSS WITH INDIVIDUAL STATlOEl DATA 
# EXCLUDING STATIONS WITH NO SAMPLE DATA - # SET INVENTORY BREAK POINTS 
I IIVBRK=M, 
# SUPPRESS DATA TRAIISFORIIATIONS 
# PRINT THE STATION HEADER AT THE TOP RIGHT CORNER OF EACH PAGE 
HEADlRADFORD M P  ( U l .  

**ROUTE PRINT HOLD 
**JOBPARM L l N E S = W  

12/04/91: S2K R11.6 AVAILABLE FOR TESTING - SEE NEUS ALERT10 OPER - END OF DATA 



~ATASET NOT L I NE NUIBERED- NONUI ASSUlED 
QED 
l i s t  . .- 

RETRIEVAL PROGRM - 0 PGM=INVENT - . -. . - . . . -. . . 
THIS IS AN INVENTORY RETRIEVAL SHOVING SUMMARY STATISTICS FOR ALL PARMETERS 

0 NO BEGINNING DATE MAS REQUESTED -- STORET ASSUMED THE BEGINNING DATE UAS THAT OF THE OLDEST DATA VALUE FWND 
NO ENDING DATE UAS REQUESTED - -  STORET ASWED THE ENDING DATE WAS THAT OF THE MOST RECENT DATA VALUE FOUND 

-STATION SELECTION UAS BY: - 
**** ERROR MSG: NO STATION SELECTOR KEYWRDS ERE SPECIFIED - THEREFORE NO STATIONS YERE RETRIEVED **** 

***** END OF SUMMARY SECTION "** 
lSTORET RETRIEVAL DATE 91/12/02 PGM=INVENT PAGE: 1 

I- RADFORD AAP (N) 160-00386 
37 11 52.0 080 30 27.0 4 
E OF RAAP 

PARMETER C 
00094 CNDUCTW FIELD MICROUHO MA1 
00340 MD HI LEVEL MG/L W 1  
00400 PH SU UA1 
00403 PH LAB SU MA1 
00410 T ALK C A m  MG/L UA1 
00500 RESIDUE TOTAL NG/L UA1 
00505 RESIDUE TOT VOL MG/L MA1 
00510 RESIDUE TOT FIX MG/L MA1 
00515 RESIDUE DISS-105 C MG/L MA1 
00610 NH3+NH4- N TOTAL MG/L MA1 
00615 1102-11 TOTAL MG/L UA1 
00620 N03-N TOTAL MG/L MA1 
00625 TOT KJEL N MG/L UAl 
00665 PHOS-TOT MGIL P MA1 
00671 PHOS-DIS ORTHO MG/L P UA7 
00680 T ORG C C MG/L MA1 
00900 TOT HARD CAC03 MG/L WAl 
00940 CHLORIDE TOTAL MG/L UA1 
00951 FLUORIDE F,TOTAL MG/L W 1  
01042 COPPER CU,TOT UG/L UA1 
01045 IRW FE,TOT UG/L UA1 
01055 MNGNESE MN UG/L UA1 
01067 NICKEL N1,TOTAL UG/L UA1 
01092 ZINC ZN,TOT UG/L VAT 
31507 TOT COLl MPN CDnP /100ML UA1 
31615 FEC COLI MPNEUlED /100ML MA7 
72020 ELEV FEET AB MSL MA1 
74041 WF SAMPLE UPDATED UA7 
82032 CALCIUM TOTAL C A UG/L UA1 
82033 MG TOTAL MG UG/L MA7 
82034 K TOTAL K UG/L UAl 
82035 SODIUM TOTAL NA UG/L MA1 
84054 LITH- OLOGY CQ)E VAT 
84069 FORMAT'N COO€ ALPHA UA1 

lSTORET RETRl EVAL DATE 91/12/02 
RADFORD AAP (I) 

PARAMETER 
TOT DPTH OF HOLE 
TOP DPTH UB ZONE 
BOT OPTH !JE ZONE 
DEPTH-FT BL LAND 

ELEV FEET AB 
PUMP HR S TOTAL 

CASING TOP 1ST 
CASING SOT 1ST 
TOP DPTH 2ND UB 
BOT DPTH 2ND UB 
CASING DIA IST 
DEPTH TO BEDROCK 

SURFACE 
ISL 

DAILY 
FR MP FT 
FR HP FT 
ZONE( FT) 
ZONE( FT) 
CAS ( I N )  

FEET 

MED lUM 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
WATER 
UATER 

~~ - 

51i21 VIRGINIA MONTGOMERY 
05-OHIO 050700 
O f  -NEU - . . . - . . 
2 1 VASUCB 860 104 05050001 
0000 FEET DEPTH 

RMK NUMBER MEAN 
1 477.0000 
1 1 .oooooo 
1 7.200000 
1 7.500000 
1 206.0000 
1 286.0000 
1 88.00000 
1 206.0000 
1 276.0000 
1 .1000000 
1 .0100000 
1 .1500000 
1 .1000000 
1 .1000000 
1 .0200000 
1 4.000000 
1 234.0000 
1 31 .OOOOO 
1 .0900000 
1 10.00000 
1 80.00000 
1 60.00000 
1 10.00000 
1 60.00000 
1 2.200000 
1 2.200000 
1 1840.000 
1 890110.0 
1 50000.00 
1 25000.00 
1 1600.000 
1 38000.00 
1 TEXT 
1 TEXT 

TXT 
TXT 

PGM=I NVENT 

VARIANCE STAN DEV I I A X I M  MINIMUM BEG DATE END DATE 
477 477 84/10/15 84/10/15 

1 1 84/10/15 84/10/15 
7.20 7.20 84/10/15 84/10/15 

7.5 7.5 84/10/15 84/10/15 
206 206 84/10/15 84/10/15 
286 286 84/10/15 84/10/15 
88 88 84/10/15 84/10/15 

206 206 84/10/15 84/10/15 
276 276 84/10/15 84/10/15 

.I00 .I00 84/10/15 84/10/15 

.010 -010 84/10/15 84/10/15 

.I50 .I50 84/10/15 84/10/15 

.I00 .I00 W/lO/15 84/10/15 

.I00 .I00 84/10/15 84/10/15 
-020 .020 84/10/15 84/10/15 
4.0 4.0 84/10/15 84/10/15 
234 234 84/10/15 84/10/15 
31 31 84/10/15 84/10/15 

.09 .09 84/10/15 84/10/15 
10 10 84/10/15 84/10/15 
80 80 84/10/15 84/10/15 

60.0 60.0 84/10/15 84/10/15 
10 84/10/15 84/10/15 

lo 60 84/10/15 84/10/15 60 
2 2 84/10/15 84/10/15 
2 2 84/10/15 84/10/15 

7840.00 1840.00 85/11/23 85/11/23 
890111 890111 84/10/15 84/10/15 

50000 50000 84/10/15 84/10/15 
25000 25000 84/10/15 84/10/15 

1600 1600 84/10/1584/10/15 
38000 38000 84/10/15 84/10/15 

TEXT TEXT TEXT TEXT 85/11/23 85/11/23 
TEXT TEXT TEXT TEXT 85/11/23 85/11/23 

PAGE: 2 
160-00077 

37 12 31.1 080 31 56.1 1 
UHITETHORN 
51121 VIRGINIA MONTGOMERY 
OHIO RIVER 050?00 
KANAUHA RIVER 
2lVASUCB 83061 1 05050001 
0000 FEET DEPTH 

RMK NUMBER MEAN VARIANCE STAN DEV MAXIMUM MINIMUM BEG DATE END DATE 
1 250.0000 250.0 250.0 10/01/01 10/01/01 
1 200.0000 200.0 200.0 10/01/01 10/01/01 
1 201.0000 201 .o 201 - 0  10/01/01 10/01/01 
1 100.0000 100.00 100.00 10/01/01 10/01/01 
1 1910.000 1910.00 1910.00 10/01/01 10/01/01 
1 2.000000 2 2 10/01/01 10/01/01 
1 .0000000 -00 .oo 10/01/01 10/01/01 
1 177.0000 177.00 177.00 10/01/01 10/01/01 
1 240.0000 240.00 240.00 10/01/01 10/01/01 
1 245.0000 245.00 245.00 10/01/01 10/01/01 
1 6.000000 6.00 6.00 10/01/01 10/01/01 
1 22.00000 22.00 22.00 10/01/01 10/01/01 



- 72100 HOLE Dl& 1ST ZOWE INCHES UATER 
72101 HOLE DIA 2ND ZOWE INCHES UATER 
82511 UELL YIELD GPM UATER 
84054 LITH- OLOGY CODE UATER 
84069 FORIUT'N CODE ALPHA UATER 

lSTORET RETRIEVAL DATE 91/12/02 
RADFORD AAP (N) 

PARAMETER MED I Un 
72001 TOT DPTH OF HOLE FT UATER 

II. 72020 ELEV FEET AB MSL UATER 
84054 LITH- OLOGY COOE WATER 
84069 FORWT'N CODE ALPHA UATER 

1STORET RETRIEVAL DATE 91/12/02 
RADFORD AAP (N) 

L 

- 
PARAMETER HED I UM 

72020 ELEV FEET AB MSL UATER 
84054LITH- OLOGY CODE UATER 
84069 FORHAT'N CODE ALPHA UATER 

lSTORET RETRIEVAL DATE 91/12/02 
C RADFORD MP (N) 

PARAMETER HED IUM 
72001 TOT DPTH OF HOLE FT UATER 
72019 DEPTH-FT BL LAND SURFACE UATER - 72020 ELEV FEET AB MSL UATER 
72090 CASING DIA 1ST CAS ( I N )  UATER 
74041 WF SAMPLE UPDATED UATER 
82511UELL YIELD GPM WATER 
84054 LITH- OLOGY CODE UATER - 84069 FORHAT'N CODE ALPHA UATER 

ISTORET RETRIEVAL DATE 91/12/02 
RADFORD AAP (N) 

1 7.000000 7.00 7.00 10/01/01 10/01/01 
1 6.000000 6.00 6.00 10/01/01 10/01/01 
1 6.000000 6.00 6.00 10/01/01 10/01/01 
1 TEXT TEXT TEXT TEXT TEXT 10/01/0110/01/01 
1 TEXT TEXT TEXT TEXT TEXT 10/01/01 10/01/01 

PAGE: 3 
160-00470 

37 12 33.0 080 30 22.0 4 
E OF LONG SHOP 
51121 V I R G I N I A  
05-OHIO 
07-NEU 
2 1 VASUCB 8601 04 
0000 FEET DEPTH 

MONTGOMERY 
050700 

05050001 

RMK NWBER n E u  VARIANCE STAN DEV MAXIMUM nIwrnun BEG DATE ED DATE 
1 130.0000 130.0 130.0 85/11/23 85/11/23 
1 2000.0W 2000.00 2000.00 85/11/23 85/11/23 

1x1 1 TEXT TEXT TEXT TEXT TEXT 85/11/2385/11/23 
1x1 1 TEXT TEXT TEXT TEXT TEXT 85/11/23 S/11/23 

PCn=INVENT PAGE: 4 
160-00471 

37 12 37.0 080 31 12.0 4 
E OF LOWG SHOP 
51121 V I R G I N I A  MONTGOMERY 
05-OHIO 050700 
07-NEU 
2lVASVCB 860104 05050001 
0000 FEET DEPTH 

RMK NWBER MEAN VARIANCE STAN DEV MAXIMUM MINIMUM BEG DATE END DATE 
1 1960.000 1960.00 1960.00 85/11/23 85/11/23 

1x1 1 TEXT TEXT TEXT TEXT TEXT 85/11/2385/11/23 
TXT 1 TEXT TEXT TEXT TEXT TEXT 85 11/23 85/11/23 

PGn=INVENT 
160-00256 

PAC&- 5 

37-12 39.0 080 33 23.0 4 
LONGSHOP 
51121 V I R G I N I A  MONTGWERY 
05-OHIO 050900 
9-UEU 
21 VASUCB 83061 1 05050001 
0000 FEET DEPTH 

RMK NUMBER MEAN VARIANCE STAN DEV 
1 205.0000 
1 30.00000 
1 1760.000 
1 6.000000 
1 901020.0 
1 20.00000 
1 TEXT TEXT TEXT 
1 TEXT TEXT TEXT 

TXT 
TXT 

PGM=I NVENT 
160-00196 

37.12 40.0 080 33 25.0 4 
LONGSHOP 

nAxlnw MINIMUM BEG DATE END DATE 
205.0 205.0 10/01/01 10/01/01 
30.00 30.00 10/01/01 10/01/01 

1760.00 1760.00 10/01/01 10/01/01 
6.00 6.00 10/01/01 10/01/01 

901018 901018 10/01/01 10/01/01 
20.00 20.00 10/01/01 10/01/01 
TEXT TEXT 10/01/01 10/01/01 
TEXT TEXT 10/01/01 10/01/01 

PAGE: 6 

51121 V I R G I N I A  MONTGUERY 
05-OH10 050900 
9-MEU 
ZIVASYCB 83061 1 05050001 
0000 FEET DEPTH 

PARAMETER MEDILIM - 72020 ELEV FEET AB MSL UATER 
84054 LITH- OLOGY CODE UATER 
84069 FORHAT'N CODE ALPHA UATER 

ISTORET RETRIEVAL DATE 91/12/02 
RADFORD AAP (N) 

RMK NUMBER MEAN VARIANCE STAN DEV MAXIMUM MINIMUM BEG DATE END DATE 
1 1700.000 1700.00 1700.00 10/01/01 10/01/01 

1x1 1 TEXT TEXT TEXT TEXT TEXT 10/01/01 10/01/01 
1x1 1 TEXT TEXT TEXT TEXT TEXT 10/01/01 10/01/01 

P a =  INVENT PAGE: 7 
160-00474 

37 12 41.0 080 32 47.0 4 
LONG SHOP 
51121 V I R G I N I A  MONTGU4ERY 
05-OH10 050900 
9-NEU 
2 1 VASUCB 860 104 05050001 
0000 FEET DEPTH 



- PARAMETER MEDlUn 
72001 TOT DPTH OF HOLE FT UATER 
72020 ELEV FEET AB MSL UATER 
84054 LITH- OLOGY CDDE UATER 
84069 FORMAT'N m E  ALPHA WATER 

lSTORET RETRIEVAL DATE 91/12/02 - RADFORD AAP (N) 

WK NUMBER MEAN VARIANCE STAN DEV MAXIMUM M I N I M  BEG DATE END DATE 
1 80.00000 80.0 80.0 85/11/23 85/11/23 
1 1700.000 1700.00 1700.00 85/11/23 85/11/23 

TXT 1 TEXT TEXT TEXT TEXT TEXT 85/11/23 85/11/23 
TXT 1 TEXT TEXT TEXT TEXT TEXT 85/11/23 85/11/23 

PGH=I NVENT PAGE: 8 
160-00672 

37 12 42.0 080 33 22.0 4 
LONG SHOP 
51121 VIRGINlA MUNT GCMERY 
05-OHIO 050700 
07-NEW 
ZlVASUCB 860104 05050001 
0000 FEET DEPTH 

PARAMETER 
n o 0 1  TOT DPTH OF HOLE FT 
72020 ELEV FEET AB MSL - 84054 LITH- OLOGY CODE 
84069 FORMAT~N cmE ALPHA 

ISTORET RETRIEVAL DATE 91/12/02 
RAOFORD AAP (N) 

NED ILM RMK NLMBER MEAN VARIANCE STAN DEV MAXIMIN M l N I M  BEG DATE END DATE 
WATER 1 92.00000 92.0 92.0 85/11/23 85/11/23 
WATER 1 1820.000 1820.00 1820.00 85/11/23 85/11/23 
UATER TXT 1 TEXT TEXT TEXT TEXT TEXT 85/11/23 85/11/23 
.WATER TXT 1 TEXT TEXT TEXT TEXT TEXT 85/11/23 85/11/23 

PW=I NVENT PAGE: 9 
160-00673 

37 12 45.0 080 32 55.0 4 
LONG SHOP 
51121 VIRGINIA WOWTGQlERY 
05-OHIO 050MO 
07-NN 
2 1 v ~ i i C B  860106 05050001 
0000 FEET DEPTH 

C 
PARAMETER . MED I UM RMK MBER MEAN VARIANCE STAN DEV KAKIWUW M I N I U  B& DATE END DATE 

72001 TOT DPTH OF HOLE FT UATER 1 48.00000 48.0 48.0 85/11/23 85/11/23 
72020 ELEV FEET AB MSL UATER 1 1700.000 1700.00 1700.00 85/11/23 85/11/23 
84054 LITH- OLOGY CODE UATER TXT 1 TEXT TEXT TEXT TEXT TEXT 85/11/23 85/11/23 
84069 FORMATrN CODE ALPHA WATER TXT 1 TEXT TEXT TEXT TEXT TEXT 85/11/23 85/11/23 

L 
1STORET RETRIEVAL DATE 91/12/02 PGM=I NVENT PAGE: 10 
RADFORD AAP (N) 160-00513 

PARAMETER YFD 1 l lM . . . . . . .. . - . - . . . . - - - - . . 
00008 LAB IDENT. NLMBER WATER 
00094 CNDUCTW FIELD MICRCUHO UATER - 00116 INTNSVE SURVEY IDENT UATER 
00400 PH 
00403 PH 
00410 T ALK 
00515 RESIDUE 
00610 NH3+NH4- 
00615 NO2-N 
00620 NOW 
00625 TOT KJEL 
00665 PHOS-TOT 
00671 PHOS-DIS 
00680 T ORG C 
00900 TOT HARD 
00940 CHLORIDE 
00945 SULFATE 
00951 FLUORIDE 
01002 ARSENIC 
01027 CADMIUM 
01034 CHROCIIUH 
01042 COPPER 
01045 IRON 
01051 LEAD 
01055 HANGNESE 
01067 NICKEL 
01092 ZINC 
31507 TOT COLl 
31615 FEC COLI 

LAB 
CAC03 

DISS-105 
N TOTAL 
TOTAL 
TOTAL 

N 

ORT HO 
C 

CAC03 
TOTAL 

SO4 - TOT 
F , TOTAL 

AS, TOT 
CD , TOT 
CR , TOT 
CU,TOT 
FE, TOT 
PB , TOT 

MN 
N I, TOTAL 
ZN , TOT 
MPN COnP 
HPNECMED 

SU 
SU 

MG/L 
C MG/L 

MG/L 
MG/L 
MG/L 
MG/L 

MG/L P 
MG/L P 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

/ 1 OOML 
I 1 oonl 

UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
WATER 
UATER 
UATER 
VAT E R 
UATER 
WATER 
UATER 
UATER 
UATER 
UATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
UATER 

37 13 45.0 080 31 
E OF LOUG SHOP 
51121 VIRGINIA 
05-OHIO 
07-NEU 
21VAWCB 860106 
0000 FEET DEPTH 

RMK NUMBER MEAN VARIANCE 
1 212M.00 
1 355.0000 
1 865100.0 
1 7.320000 
1 7.800000 
1 180.0000 
1 250.0000 
1 .1000000 
1 .0100000 
1 .5000000 
1 .1000000 
1 .1000000 
1 .0100000 
1 3 .OOOOOO 
1 202.0000 
1 10.00000 
1 22.50000 
1 .1300000 
1 1.000000 
1 1.000000 
1 1.000000 
1 10.00000 
1 40.00000 
1 4.000000 
1 10.00000 
1 10.00000 
1 60.00000 
1 2.200000 
1 2.200000 

STAN DEV MAXIPRIH MINIMUM BEG DATE END DATE 
21266 21266 85/08/29 85/08/29 

355 355 85/08/29 85/08/29 
865101 865101 85/08/29 85/08/29 

7.32 7.32 85/08/29 85/08/29 
7.8 7.8 85/08/29 85/08/29 
180 180 85/08/29 85/08/29 
250 250 85/08/29 85/08/29 



- 
n w i  TOT DPTH OF HOLE FT UATER 
72020 €LEV FEET A 6  MSL UATER 
72060 USING BOT 1ST FR W FT UATER - 72066 GRWT BOT 1ST FR 19 FT WATER 

USING DIA 1ST CAS (IN) WATER 
nm DEPTH TO BEDROCK FEET WATER 
n i o o  HOLE DIA IST ZONE INCHES WATER 
n i o i  HOLE DIA ZND ZONE INCHES WATER 
74041 YQF SAMPLE UFUATED WATER 

-- 82032 CALCIUM TOTAL C A UG/L WATER 
ISTORET RETRIEVAL DATE 91/12/02 
RADFMU) AAP (N) 

1 6.000000 6.00 6.00 85-/ll/2485/11/24 
2 881010.0 8011E+05 28304.00 901018 861003 85/08/29 85/11/24 
1 39000.00 39000 39000 85/08/29 85/08/29 

PGH=INVENT PAGE: 11 
160-00513 . - . . . - . - 

37 13 45.0 080 31 52.0 4 
E OF LONG SHOP 
51121 VIRGINIA WTGU4ERY 
05-OHIO 050700 
07-NEW 
2lVASUCB 860104 05050001 
OW0 FEET DEPTH 

PARAMETER MEDlUl RMK NUMBER MEAN VARIANCE STAN DEV M A X I M  M I N I W  BEG DATE END DATE 
82033 MG TOTAL HG UG/L UATER 1 24000.00 24000 24000 85/08/29 85/08/29 
82034 K TOTAL K UGA UATER 1 1700.000 1700 1700 85/08/29 85/08/29 
82035 SOOIUl TOTAL UA UG/L UATER 1 13000.00 13000 13000 85/08/29 85/08/29 
84054 LITH- OLOGY CQ)E UATER TXT 1 TEXT TEXT TEXT TEXT TEXT 85/11/24 85/11/24 
84069 FORWAT'N CWE ALPHA WATER TXT 1 TEXT TEXT TEXT TEXT TEXT 85/11/24 85/11/24 - 1 STORET RETRIEVAL DATE 91/12/02 PM=I NVENT PAGE: I 2  

G R O S S  -..--- 
0 10 TOTAL STATIONS PROCESSED 

RAOFORD AAP (N) 

STA END-PER100 OF RECD 
STA BEG STA END # OF OBS # OF SAMPLE =O C.5 <3 

4972  3 3 28 3 0 3 0 
1972 0 0 0 0 0 0 0 
l9TJ 0 0 0 0 0 0 0 
1974 0 0 0 0 0 0 0 
1975 0 0 0 0 0 0 0 - 1976 0 0 0 0 0 0 0 
1977 0 0 0 0 0 0 0 
1978 0 0 0 0 0 0 0 
1979 0 0 0 0 0 0 0 
1 980 0 0 0 0 0 0 0 - 1981 0 0 0 0 0 0 0 
1982 0 0 0 0 0 0 0 
1 983 0 0 0 0 0 0 0 
1984 1 0 31 1 0 0 0 
1985 6 7 67 8 0 6 1 - 1986 0 0 0 0 0 0 0 
1987 0 0 0 0 0 0 0 
1 988 0 0 0 0 0 0 0 
1989 0 0 0 0 0 0 0 
1990 0 0 0 0 0 0 0 - 1991 0 0 0 0 0 0 0 

TOTAL 10 10 126 12 0 9 1 
1STORET RETRIEVAL DATE 91/12/02 PGM=INVENT 

GROSS 
0 10 TOTAL STATIONS PROCESSED - RADFORD AAP (N) 

- 
0 PARAMETER 

00008 LAB IDENT. 
00094 CNDUCTW FIELD 
00116 INTNSVE SURVEY - 00340 COO H I  LEVEL 
00400 PH 
00403 PH LAB 
00410 TALK C A m  
00500 RESIDUE TOTAL - 00505 RESIDUE TOT WL 
00510 RESIDUE TOT FIX 
00515 RESIDUE DISS-105 
00610 NH3+NH4- N TOTAL 
00615 NO2-N TOTAL - 00620 NIX-N TOTAL 
00625 TOT KJEL N 
00665 PHOS-TOT 

MEDIUM 
NUlBER WATER 

MICROHHO WATER 
IDENT WATER 
MG/L UATER 

SU WATER 
SU UATER 

MG/L WATER 
MG/L WATER 
MG/L WATER 
MG/L UATER 

: MG/L WATER 
MG/L UATER 
MG/L WATER 
MG/L UATER 
MG/L WATER 

MWL P WATER 

RMK 

IN YRS 
>t3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

PAGE: 13 

NUMBER MEAN VARIANCE STAN DEV 



00671 PHOS-DIS ORTHO MG/L P UATER 
00680 T ORG C C MG/L UATER 
00900 TOT HARD CAC03 MG/L UATER 
00940CHLORlDE TOTAL MG/L UATER 
00945 SULFATE S04-TOT MG/L UATER 
00951 FLUORIDE F,TOTAL HG/L UATER 
01002 ARSENIC AS,TOT UG/L UATER 
01027 cmnm CD,TOT UG/L UATER 
01034 CHROnIW CR,TOT UG/L UATER . 01042 COPPER CU,TOT UG/L WATER 
01045 IROY FE,TOT UG/L UATER 
01051 LEAD PB,TOT UG/L UATER 
01055 HANGNESE MN UG/L WATER 
01067 NICKEL N1,TOTAL UG/L UATER 

,, 01092ZlNC ZN,TOT UG/L UATER 
31507 TOT COLl WPN COnP /10OnL UATER 
31615 FEC COLI WPNECMED /10OnL UATER 
72001 TOT DPTH OF HOLE FT UATER 
72002 TOP DPTH WE ZONE FT UATER 

I 
72003 BOT DPTH UB ZOWE FT UATER 
72019 DEPTH-FT EL LAND SURFACE UATER 
72020 ELEV FEET AB MSL UATER 
72035 PUlP HR S TOTAL DAILY UATER 
72058 CASING TOP 1ST FR WP FT UATER - 72060 CASING BOT 1ST FR HP FT UATER 
72068 GROUT BOT 1ST FR MP FT WATER 

lSTORET RETRIEVAL DATE 91/12/02 

0 10 TOTAL STATlOWS PROCESSED 

I 
RADFORD AAP (N) 

PGH=INMNT 
GROSS 

-0 PARAnETER MEDIW RHK NWBER VARIANCE STAN DEV MAXIMA HINICUI 
72075 TOP DPTH 2ND UB ZQIE( FT) UATER 1 240.0000 240.00 240.00 
12076 BOT DPTH 2ND UB ZQIE(FT) UATER 1 245.0000 245 .OO 245 -00 
72090 CASING D I A  1ST CAS (IN) UATER 3 6.000000 .0000000 .OOOOOOO 6.00 6.00 
72095 DEPTH TO BEDROCK FEET UATER 2 21.00000 2.000000 1.414200 22.00 20.00 -- 72100 HOLE D I A  1ST ZOWE INCHES UATER 2 8.500000 4.500000 2.121300 10.00 7.00 
72101 HOLE D I A  2ND ZONE INCHES UATER 2 6.000000 .0000000 .OOOOOOO 6.00 6.00 
74041 M F  SAMPLE UPDATED WATER 4 888290.0 35RE+05 18900.00 901018 861003 
82032 CALCIW TOTAL C A UG/L UATER 2 44500.00 60500000 7778.200 50000 39000 
82033 HG TOTAL MG UG/L WATER 2 24500.00 499970.0 707.0900 25000 24000 

,- 82034 K TOTAL K UG/L WATER 2 1650.000 5000.000 70.71100 1700 1600 
82035 SODIW TOTAL NA UG/L UATER 2 25500.00 3125E+05 17678.00 38000 13000 
82511 YELL YIELD GPH WATER 2 13.00000 98.00000 9.899500 20.00 6.00 
84054 LITH- OLOGY CODE UATER TXT 10 TEXT TEXT TEXT TEXT TEXT 
84069 FORHAT'N CODE ALPHA UATER TXT 10 TEXT TEXT TEXT TEXT TEXT 

,, THAT'S ALL FOLKS 
lSTORET RETRIEVAL DATE 91/12/02 

,, DSCXT 
d Y 
001001RADFORD MP (N) 
1000000999999000000999999 ttttt**t m 7 T m F  
L5,3713522,08034008,3713522,08029391,3710237,08029391,3710237,08034008,, 

OEXTRACT/HASKING OPTION PERFORMED 
" CLROOOOOO 

SELOOOOlO 

******H**********************************************tt**C* 

~***tH*tt*************CH**m***ttt****CHttt***tttH*~ 

C* ** 
** ** 
tt 10 STATIONS MET STATION SELECTION CRITERIA ** 
tt (PRIOR TO STATION RESTRICTIONS) t* -- ** ** 
** ** 
*****HH*~******H**tt**H***************H**********H** 

*.***********H***H**t*tt*********C*************C******C*** 

STORET RETRIEVAL DATE 91/12/02 - ECHO OF ORIGINAL REQUEST -- PGM=INMNT, 
# - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
# REQUEST NAME: CURAD2 
# CREATED BY: HE0 
# DATE: 91/12/02 - # TIME: 21:12 
# 
# - - - - - - - - - - - - - - - - - - - - - - - <  STATION SELECTION > - - - - - - - - - - - - - - - - - - - - - - - - -  
# OPTION 4 - UITHIN AN AREA DEFINED BY LAT/LONG POLYGONS OR CIRCLES 
# DEFINE CIRCULAR AREA(S) BY SPECIFYING THE CENTER AND RADIUS 
I RADIUS= 3220,L~3712080,L~08031500, 

# 

BEG DATE END DATE 
10/01/01 10/01/01 
10/01/01 10/01/01 
10/01/01 85/11/24 
10/01/01 85/11/24 
lb/01/01 85/11/24 
10/01/01 85/11/24 
10/01/01 85/11/24 
84/10/15 85/08/29 
84/10/15 85/08/29 
84/10/15 85/08/29 
84/10/15 85/08/29 
10/01/01 10/01/01 
10/01/01 85/11 /24 
10/01/01 85/11 /24 



- 
#---- - - - - - - - - - - - - - - - - - - -<  STATION RESTRICTION >- - - - - - - - - - - - - - - - - - - - - -  
# RESTRICT TO SPECIFIC ARCHIVED DATA CLASSES 
ARCLASS=ALL, 
# RESTRICT TO SPECIFIC STATION TYPES/PARAnETER ATTRIBUTES - ONLYATTR=UELL OR SPRING, 
tf 
#- - - - - - - - - - - - - - - - - - - - - - - -<  SPECIAL OPTIONS > - - - - - - - - - - - - - - - - - - - - - - - - - -  
# GROSS WITH INDIVIDUAL STATION DATA 
# EXCLLOING STATIONS YITH NO SAWLE DATA - # SET INVENTORY BREAK WINTS 
I NVBRK=H, 
# SUPPRESS DATA TRANSFORClATIONS 
IY PRINT THE STATlOW HEADER AT THE TOP RIGHT CORNER OF EACH PAGE 
HEADrRADFORD M P  (N), - ./HED JOB (RFVESTORP,MHED),'Pm]ENIX-lNMNT1,TIME=(l,3o),PRTY=l, - / MSGLEVEL=(O,O),NOTIFY=HED 
**ROUTE PRINT HOLD 
"JOBPARM LINES* 

- END OF DATA 



g w r d  
DATASET NOT LINE NUMBERED-NONW ASSUMED - QED 
1 i s t  
RETRIEVAL PROGRAM 

0 PGM=INVENT 
THIS IS AN INVENTORY RETRIEVAL SHOUING SUMMARY STATISTICS FOR ALL PARAMETERS - 0 NO BEGINNING DATE WAS REQUESTED - -  STORET ASSUMED THE BEGlNNING DATE UAS THAT OF THE OLDEST DATA VALUE FWNO 

NO ENDING DATE WAS REQUESTED - -  STORET ASSUMED THE ENDING DATE WAS TlUT OF THE HOST RECENT DATA VALUE FOUND 
-STATION SELECTION WAS BY: 

***** ERROR MSG: NO STATION SELECTOR KEYWEDS WERE SPECIFIED - THEREFORE NO STATIONS WERE RETRIEVED -** 
114' **** END OF SUeAlARY SECTION **** 

1STORET RETRIEVAL DATE 91/12/02 PCII=INVENT 
RADFORD M P  (S) 177-00088 

37 08 51.0 080 32 54.5 1 

PARAMETER C 
n o 0 1  TOT DPTH OF HOLE FT UAI 
72003 601 DPTH UB ZONE FT UA1 
72020 ELEV FEET AB MSL WA1 
72038 WHPING LVL BELU M.P. FT WA1 
72058 CASING TOP 1ST FR MP FT MA1 
72060 CASING BOT IST FR MP FT WAl 
72068 GRWT BOT 1ST FR MP FT WA1 
72085 SCREEN OIA IST SCR (IN) MA1 
72095 DEPTH TO BEDROCK FEET WA1 
82511 WELL YIELD GPM WA1 
84054 LIT H-  OLOGY COOE Y A T  
84069 FORMT'N COOE ALPHA WA1 

lSTORET RETRl EVAL DATE 91/12/02 
RADFORO AAP (S) 

PARAMETER 
00008 LAB IDENT. NUMBER 
00094 CNDUCTW FIELD MICROUHO 
00340 COD H I  LEVEL MG/L 
00403 PH LAB SU 
00410 T ALK CAC03 MG/L 
00500 RESIDUE TOTAL MG/L 
00505 RESIDUE TOT VOL MG/L 
00510 RESIDUE TOT FIX MG/L 
00530 RESIDUE TOT NFLT MG/L 
00535 RESIDUE VOL NFLT MG/L 
00540 RESIDUE FIX NFLT MG/L 
00556 OIL-GRSE FREON-GR MG/L 
00610 NH3+NH4- N TOTAL MG/L 
00615 N02-N TOTAL MG/L 
00620 N03-N TOTAL MG/L 
00625 TOT KJEL N MG/L 
00665 PHOS-TOT MG/L P 
00671 PHOS-DIS ORTHO MG/L P 
00680 T ORG C C HG/L 
00900 TOT HARD CAC03 MG/L 
00940 CHLORIDE TOTAL MG/L 
00945 SULFATE S04-TOT MG/L 
00951 FLUORIDE F,TOTAL MG/L 
01027 CADMlUl C0,TOT UG/L 
01034 CHROUIUM CR,TOT UG/L 
01042 COPPER CU,TOT UG/L 
01045 IRON FE,TOT UG/L 
01051 LEAD PB,TOT UG/L 
01055 HANGNESE MN UG/L 
01067 NICKEL N1,TOTAL UG/L 
01092 ZINC ZN,TOT UG/L 
71900 MERCURY HG,TOTAL UG/L 

MEDIUM 
WATER 
WATER 
UATER 
WATER 
UATER 
WATER 
UATER 
WATER 
UATER 
VAT ER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
UATER 
WATER 
WATER 
WATER 
WATER 
UATER 
UATER 
WATER 
WATER 
UATER 
UATER 
WATER 
WATER 
WATER 
UATER 
WATER 

JAMES WHITED 
51155 VIRGINIA PULASKI 
OHIO RIVER 050700 
KANAWHA RIVER 
21VASYCB 830611 HQ 05050001 
0000 FEET DEPTH 

RHK NLWBER MEAN VARIMCE STAN DEV 
1 480.0000 
1 300.0000 
1 1960.000 
1 285.0000 
1 -0000000 
1 64.00000 
1 64.00000 
1 .0000000 
1 50.00000 
1 20.00000 
1 TEXT TEXT TEXT 
1 TEXT TEXT TEXT 

TXT 
TXT 

PGM=INVENT 

RHK 

M A X I M  M I N I M  
480.0 480.0 
300.0 300.0 

1960.00 1960.00 
285.00 285.00 

-00 . 00 
64-00 64.00 
64.00 64.00 

-00 . 00 
50.00 50.00 
20.00 20.00 
TEXT TEXT 
TEXT TEXT 

F 

PAGE: 1 

ED DOBBINS 
51155 VIRGINIA WLASKI 
OHIO RIMR 050700 
KANAUHA RIVER 
21VASWCB 83061 1 HQ 05050001 
0000 FEET DEPTH 

NUMBER 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

MEAN 
12034.00 
158.0000 
7.000000 
7.500000 
44.00000 
94.00000 
11.00000 
83.00000 
5.000000 
5 .OOOOOO 
5.000000 
5.000000 
.1000000 
.0100000 
.2100000 
.100D000 
.1000000 
.0100000 
6.000000 
60.00000 
6.000000 
15.00000 
.7000000 
10.00000 
10.00000 
50.00000 
40 .OOOOO 
6.000000 
10.00000 
10.00000 
10.00000 
.3000000 

VARIANCE STAN DEV 

BEG DATE END DATE 
10/01/01 10/01/01 
10/01/01 10/01/01 
10/01/01 10/01/01 
10/01/01 10/01/Dl 
10/01/01 10/01/01 
10/01/01 10/01/01 
10/01/01 10/01/01 
10/01/01 10/01/01 
10/01/01 10/01/01 
10/01/01 10/01/01 
1 m 1 / 0 1  10/01/01 
10/01/01 10/01/01 

'AGE: 2 

BEG DATE 
80/06/18 
80/06/18 
80/06/18 
80/06/18 
80/06/18 
80/06/ 18 
80/06/18 
80/06/18 
80/06/18 
80/06/18 
80/06/ 18 
80/06/ 18 
80/06/18 
80/06/18 
80/06/18 
80/06/ 18 
80/06/18 
80/06/18 
80/06/18 
80/06/18 
80/06/ 18 
80/06/18 
80/06/ 18 
80/06/18 
80/06/18 
80/06/18 
80/06/18 
80/06/18 
80/06/18 
80/06/18 
80/06/18 
80/06/18 

END DATE 
80/06/18 
80/06/ 1 8 
80/06/ 18 
80/06/18 
80/06/ 18 
80/06/18 
80/06/ 18 
80/06/ 18 
80/06/18 
80/06/ 18 
80/06/18 
80/06/18 
80/06/18 
80/06/18 
80/06/ 18 
80/06/18 
80/06/ 18 
80/06/ 18 
80/06/18 
80/06/18 
80/06/18 
80/06/18 
80/06/18 
80/06/ 18 
80/06/18 
80/06/18 
80/06/18 
80/06/18 
80/06/18 
80/06/18 
80/06/18 
80/06/18 



- 
72001 TOT DPTH OF HOLE FT UATER 
72020 ELEV FEET AB HSL WATER 
72060 CASING BOT 1ST FR HP FT UATER 
82032 C A L C I W  TOTAL C A UG/L WATER - 82033 HG TOTAL HG UG/L WATER 
82034 K TOTAL K UG/L WATER 
82035 S 0 D I W  TOTAL NA UG/L WATER 

1STORET RETRIEVAL DATE 91/12/02 
RADFORD AAP (S) .- 

PARAMETER M E D l W  . . . - - . - . -. . . . - - - - . . 
82511 WELL YIELD GPM WATER 
84054 L I T H -  OLOGY M D E  WATER 
84069 FORMT1N CODE ALPHA WATER - lSTORET RETRIEVAL DATE 91/12/02 

RADFORD AAP (S) 

PARAMETER HED I Un 
72019 DEPTH-FT BL LAND SURFACE WATER 
72020 ELEV FEET AB MSL UATER - 72060 CASING BOT 1ST FR HP FT WATER 
720% DEPTH TO BEDROCK FEET WATER 
82511 UELL YIELD GPU WATER 
84054 L I T H -  OLOGY M D E  WATER 
84069 FORMT'N CODE ALPHA WATER - ISTORET RETRIEVAL DATE 91/12/02 

RADFORD M P  (S) 

PARAMETER MEDIUM 
72020 ELEV FEET AB HSL WATER - 72037 PLMPING RATE GPH WATER 
82511 WELL YIELD GPH WATER 
84054 L I T H -  OLOGY CODE WATER 
84069 FORMT'N COOE ALPHA WATER 

1STORET RETRIEVAL DATE 91/12/02 - RADFORD AAP (S)  

1 238.0000 
1 1836.000 
1 100.0000 
1 17000 .oo 
1 3000.000 
1 1600.000 
1 4000.000 

PGM=INVENT 
177-00103 

37 09 19.9 080 33 
ED DOBBINS 
51155 V I R G I N I A  
OHIO R I M R  
KANAWHA RIVER 
2lVASYCB 830611 
0000 FEET DEPTH 

23J3.0 238.0 10/01/01 10/01/01 
1836.00 1836.00 10/01/01 10/01/01 
100.00 100.00 10/01/01 10/01/01 
imoo 17000 a0/06/18m/06/18 
3000 3000 80/06/18 80/06/18 
1600 1600 80/06/18 80/06/18 
4000 4000 80/06/18 80/06/18 

PAGE: 3 

W L A S K I  
050700 

RHK NLMBER MEAN VARlANCE STAN DEV M 1 M ) I  M I N I M  BEG DATE END DATE 
1 24.00000 24.00 24.00 10/01/01 10/01/01 

TXT 1 TEXT TEXT TEXT TEXT TEXT 10/01/0110/01/01 
TXT 1 TEXT TEXT TEXT TEXT TEXT 10/01/0110/01/01 

POI=INVENT PAGE: 4 
177-00105 

37 09 21.9 080 33 37.3 1 
ANNA KENLEY 
51155 V I R G I N I A  W L A S K I  
OHIO RIVER 050700 
KANAWHA RIVER 
21VASVCB 830611 HQ 05050001 
0000 FEET DEPTH 

RWK NUUBER MEAN VARIANCE 
1 90.00000 
1 1836.000 
1 66.00000 
1 60.00000 
1 40.00000 

TXT 1 TEXT TEXT 
TXT 1 TEXT TEXT 

PGH=INVENT 
1 T7-00033 

37 09 29.2 080 33 
C W W F F  8 SON 
51155 V I R G I N I A  
OHIO RIVER 
KANAWHA RIVER 
2lVASUCB 830611 
0000 FEET DEPTH 

STAN DEV IIAXIWW n I N l n u n  BEG DATE END DATE 
90.00 90.00 10/01/01 10/01/01 

1836.00 1836.00 10/01/01 10/01/01 
66.00 66.00 1m1/01 10/01/01 
60.00 60.00 10/01/01 10/01/01 
40.00 40.00 10/01/01 10/01/01 

TEXT TEXT TEXT 10/01/01 10/01/01 
TEXT TEXT TEXT 10/01/0110/01/01 

PAGE: 5 

19.0 1 

PULASKI 
050700 

Ha 05050001 

RMK NUMBER MEAN VARIANCE STAN DEV MAXIMUM MINIMUM BEG DATE END DATE 
1 1780.000 1780.00 1780.00 10/01/01 10/01/01 
1 8.000000 8.00 8.00 10/01/01 10/01/01 
1 8.000000 8.00 8.00 10/01/01 10/01/01 

TXT 1 TEXT TEXT TEXT TEXT TEXT 10/01/01 10/01/01 
TXT 1 TEXT TEXT TEXT TEXT TEXT 10/01/0110/01/01 

PARAMETER HED I UM 
72002 TOP DPTH VB ZONE FT WATER 
72003 BOT DPTH WB ZONE FT WATER 
72020 ELEV FEET AB MSL WATER - 72035 PUWP HR S TOTAL DAILY WATER 
72037 P W P I N G  RATE GPH UATER 
72060 CASING BOT 1ST FR MP FT WATER 
7 2 0 9 0 C A S I N G  D I A l S T  C A S ( 1 N ) U A T E R  
72095 DEPTH TO BEDROCK FEET WATER - n i o o  HOLE DIA IST ZONE INCHES WATER 
72101 HOLE D I A  2ND ZONE INCHES UATER 

PGM=INVENT 
177- 00026 

37 09 36.2 080 33 14.2 1 
RIVER BEND SUBOIV 
51155 V I R G I N I A  
OHIO RIVER 
KANAWHA RIVER 
2lVASVCB 830611 
0000 FEET DEPTH 

RMK 

PAGE: 6 

W L A S K I  
050700 

HQ 05050001 

NUMBER MEAN VARIANCE STAN DEV M A X I M  
1 248.0000 268.0 
1 US.OOOO zia.0 
1 1740.000 1740.00 
1 24.00000 24 
1 40.00000 40.00 
1 60.00000 60.00 
1 6.000000 6.00 
1 50.00000 50.00 
1 8.000000 8.00 
1 6.000000 6.00 

BEG DATE END DATE 
10/01/01 10/01/01 
10/01/01 10/01/01 
10/01/01 10/01/01 
10/01/01 10/01/01 
10/01/01 10/01/01 
10/01/01 10/01/01 
10/01/01 10/01/01 
10/01/01 10/01/01 
10/01/01 10/01/01 
10/01/01 10/01/01 



- 
82511 UELL - YIELD GPM UATER 
84054 LITH- OLOCY CQ)E UATER 
84069 FORMAT'N CmE ALPHA UATER 

lSTORET RETRIEVAL DATE 91/12/02 - RADFORD AAP (S) 

1 40.00000 40.00 40.00 10/01/01 10/01/01 
1 TEXT TEXT TEXT TEXT TEXT 10/01/01 10/01/01 
1 TEXT TEXT TEXT TEXT TEXT 10/01/01 10/01/01 

PAGE: 7 
177-00077 

37 09 37.2 080 33 14.3 1 
JERRY DEHART 
51155 VIRGINIA PULASKI 
OHIO RIVER 050700 
KANAUHA RIVER 
21 VASUCB 83061 1 HQ 05050001 
0000 FEET DEPTH 

TXT 
1x1 

PGII=INVENT 

PARAMETER 
72001 TOT DPTH OF HOLE FT 
72020 ELEV FEET AB MSL - 84054 LITH- OLOGY CmE 
84069 FORIUT'N CmE ALPHA 

1STORET RETRIEVAL DATE 91/12/02 
RADFORD AAP (S) 

MED I Un RMK NUMBER MEAN VARIANCE STAN DEV llAXlMM M I N l W  BEG DATE END DATE 
UATER 1 100.0000 100.0 100.0 10/01/01 10/01/01 
UATER 1 1720.000 1720.00 1720.00 10/01/01 10/01/01 
UATER TXT 1 TEXT TEXT TEXT TEXT TEXT 10/01/01 10/01/01 
UATER TXT 1 TEXT TEXT TEXT TEXT TEXT 10/01/01 10/01/01 

PW=I NVENT PAGE: 8 
160-00384 

37 09 41.0 080 32 14.0 4 
CENTERVILLE 
51121 VIRGINIA MONT001ERY 
05-OHIO 050700 
07-NEW 
2lVASYCB 860104 05050001 
0000 FEET DEPTH 

PARAMETER MED I Un 
00094 CNDUCTW FIELD MICRQIHO UATER 
0 0 x 0  cm HI LEVEL MG/L UATER 
00400 PH SU UATER 
00403 PH LAB SU UATER 
00410 T ALK CAW3 MG/L UATER 
00500 RESIDUE TOTAL MG/L UATER 
00505 RESIDUE TOT VOL WG/L UATER 
00510 RESIDUE TOT FIX MG/L UATER 
00515 RESIDUE DISS-105 C MG/L UATER 
00610 NH3+NH4- N TOTAL MG/L UATER 
00615 N02-N TOTAL MG/L UATER 
00620 N03-N TOTAL MG/L UATER 
00625 TOT KJEL N MG/L WATER 
00665 PHOS-TOT MG/L P UATER 
00671 PHOS-DIS ORTHO MG/L P UATER 
00680 T ORG C C MG/L UATER 
00900 TOT HARD UC03 MG/L UATER 
00940 CHLORIDE TOTAL MG/L UATER 
00945.SULFATE S04-TOT MG/L UATER 
00951 FLUORIDE F,TOTAL MG/L UATER 
01042 COPPER CU,TOT UG/L UATER 
01045 IRON FE,TOT UG/L UATER 
01055MANGNESE MN UG/L UATER 
01067 NICKEL N1,TOTAL UG/L UATER 
01092 ZINC ZN,TOT UG/L UATER 
31507 TOT COLI MPN CCUP /10CML UATER 
31615 FEC COLl MPNECMED /100ML UATER 
ROO1 TOT DPTH OF HOLE FT UATER 
72020 ELEV FEET AB MSL UATER 
74041 M F  SAMPLE UPDATED UATER 
82032 CALCILH TOTAL C A UG/L UATER 
82033 MG TOTAL MG UG/L WATER 
82034 K TOTAL K UG/L UATER 
82035 SOOIW TOTAL NA UG/L WATER 
84054 LITH- OLOGY CODE UATER 
84069 FORIUT'N CODE ALPHA UATER 

ISTORET RETRIEVAL DATE 91/12/02 
RADFORD AAP (S) 

RMK NUMBER 
1 

VAR l ANCE STAN DEV BEG DATE END DATE 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
8910/15 84/10/15 
84/10/15 84/10/15 
84/10/15 t%/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 t%/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
85/11 /23 85/11 /23 
85/11/23 85/11/23 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
85/11/23 85/11/23 
85/11 /23 85/11/23 

'AGE: 9 

1 206.0000 
1 259.0000 
1 .1000000 
1 .0100000 
1 1.000000 
1 .1000000 
1 .1000000 
1 .0100000 
1 3.000000 
1 292.0000 
1 3.000000 
1 4.110000 
1 .1100000 
1 10.00000 
1 40.00000 
1 40.00000 
1 10.00000 
1 1600.000 
1 2.200000 
1 2.200000 
1 150.0000 
1 2020.000 
1 890110.0 
1 54000.00 
1 30000.00 
1 800.0000 
1 37000.00 
1 TEXT 
1 TEXT 

30000 
800 

37000 
TEXT TEXT TEXT 
TEXT TEXT TEXT 

TXT 
TXT 

PGM=INVENT 

TEXT 
TEXT 

F 
160- 00385 

37 09 47.0 080 32 16.0 4 
CENTERVILLE 
51121 VIRGINIA MONTGOMERY 
05-OHIO 050700 
07-NEU 
2lVAWCB 860104 05050001 
0000 FEET DEPTH 

PARAMETER MED I UM 
00094 CNDUCTW FIELD HICRWHO UATER 

RMK NUMBER MEAN VARIANCE STAN DEV CIAXIMUM MINIMUM 
1 626.0000 626 626 
1 1 .000000 1 1 
1 7.300000 7.30 7.30 

BEG DATE END DATE 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 

00340 CQ) HILEVEL MG/L UATER 
00400 PH SU WATER 



I 

00403 PH - LAB SU 
00410 T ALK CAC03 nG/L 
00500 RESlWE TOTAL nG/L 
00505 RESIDUE TOT VOL MG/L - 00510 RESIDUE TOT FIX MG/L 
00515 RESIDUE DISS-105 C MG/L 
00610 NH3+NH4- N TOTAL MG/L 
00615 NO2-N TOTAL MG/L 
00620 1103-N TOTAL MG/L - 00625 TOT KJEL N nG/L 
00665 PHOS-TOT MG/L P 
00671 PHOS-DIS ORTHO MG/L P 
00680 T ORG C C MG/L 
00900 TOT HARD CACCU MG/L - 00960 CHLORIDE TOTAL MG/L 
00965 SULFATE S04-TOT MG/L 
00951 FLUORIDE F ,TOTAL MG/L 
01042 COPPER CLl,TOT UG/L 
01045 IRON FE,TOT UG/L - 0105s MANGNESE nr UG/L 
01067 NICKEL N1,TOTAL UG/L 
01092 ZINC ZN,TOT UG/L 
31507 TOT COLI MPN COnP /10OML 
31615 FEC COLl MPNECMED /10011L - 72020 ELEV FEET AB MSL 
74061 UPF SAMPLE UPDATED 
82032 CALClUl TOTAL C A UG/L 
82033 MG TOTAL MG UG/L 
82036 K TOTAL K UG/L 
82035 SOOIW TOTAL NA UG/L - 84054 LITH- OLOGY CQ)E 
84069 FORHAT'N COO€ ALPHA 

lSTORET RETRIEVAL DATE 91/12/02 
RAOFORD AAP (S) 

UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
VAT E R 
VAT E R 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
VAT E R 
UATER 
UATER 

z PARAMETER MEDIUM 
72001 TOT DPTH OF HOLE FT UATER 
n o 0 2  TOP DPTH UB ZONE FT UATER 
72003 BOT DPTH UB ZONE FT UATER 
72019 DEPTH-FT BL LAND SURFACE UATER - 72020 ELEV FEET AB MSL UATER 
72035 PUMP HR S TOTAL DAILY UATER 
72058 USING TOP 1ST FR nP FT UATER 
72060 CASING BOT 1ST FR CIP FT UATER 
72090 CASING DIA 1ST CAS (IN) UATER - 72095 DEPTH TO BEDROCK FEET UATER 
m o o  HOLE DIA IST ZONE INCHES UATER 
72101 HOLE DIA 2ND ZOllE INCHES UATER 
74041 YQF SAMPLE UPDATED UATER 
82511 YELL YIELD GPM UATER - 84054 LITH- OLOGY COO€ UATER 
84069 FORIIAT'N COO€ ALPHA UATER 

1STORET RETRIEVAL DATE 91/12/02 
RADFORD AAP (S) 

TXT 
TXT 

PW-INVENT 

1 7.400000 
1 331.0000 
1 356.0000 
1 72.00000 
1 284.0000 
1 351.0000 
1 .1000000 
1 .0100000 
1 .0600000 
1 .1000000 
1 .1000000 
1 .0100000 
1 6.000000 
1 216.0000 
1 1.000000 
1 16.14000 
1 .3600000 
1 10.00000 
1 200.0000 
1 50.00000 
1 20.00000 
1 960 .oooo 
1 2.200000 
1 2.200000 
1 1980.000 
1 890110.0 
1 59000.00 
1 40000.00 
1 2000.000 
1 66000.00 
1 TEXT TEXT 
1 TEXT TEXT 

CENTERVILLE 
51121 VIRGINIA 
OHIO RIVER 
KANAUHA RIVER 
ZIVASUCB 830611 
0000 FEET DEPTH 

7.4 
331 
356 
n 

284 
35 1 

-100 
-010 
-060 
-100 
-100 
-010 
4.0 
216 

1 
14 
.36 
10 

200 
50.0 

20 
960 

2 
2 

1980.00 
890111 
59000 
40000 

2000 
46000 

TEXT TEXT 
TEXT TEXT 

TEXT 
TEXT 

1 

84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 86/10/15 
84/10/15 84/10/15 
84/10/15 86/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
8C/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 86/10/15 
85/11/23 85/11/23 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
84/10/15 84/10/15 
85/11/23 85/11/23 
85/11/23 85/11/23 

PAGE: 10 

RMK NUMBER MEAN VARIANCE STAN DEV WIntEn MINIMUM BEG DATE END DATE 
1 200.0000 200.0 200.0 10/01/01 10/01/01 
1 190.0000 190.0 190.0 10/01/01 10/01/01 
1 195.0000 195.0 195.0 10/01/01 10/01/01 
1 100.0000 100.00 100.00 10/01/01 10/01/01 
1 1900.000 1900.00 1900.00 10/01/01 10/01/01 
1 1.000000 1 1 10/01/01 10/01/01 
1 .0000000 .oo .oo 10/01/01 10/01/01 
1 155.0000 155.00 155.00 10/01/01 10/01/01 
1 6.000000 6.00 6.00 10/01/01 10/01/01 
1 23.00000 23.00 23.00 10/01/01 10/01/01 
1 9.000000 9.00 9.00 10/01/01 10/01/01 
1 6.000000 6.00 6.00 10/01/01 10/01/01 
1 901010.0 901011 901011 10/01/01 10/01/01 
1 15.00000 15.00 15.00 10/01/01 10/01/01 
1 TEXT TEXT TEXT TEXT TEXT 10/01/0110/01/01 
1 TEXT TEXT TEXT TEXT TEXT 10/01/0110/01/01 

PAGE: 11 

TXT 
TXT 

P a =  I WENT . . 
160-00067 

37 10 15.0 080 31 55.0 4 
CENTERVILLE 
51121 VIRGINIA MONTGOI(ERY 
05-OHIO 050900 
9-NEW 
2lVASYCB 830611 05050001 
0000 FEET DEPTH 

PARAMETER MED 1 UM RMK NUMBER MEAN VARIANCE STAN DEV MAXIMUM MINIMUM BEG DATE END DATE 
72020 ELEV FEET AB MSL UATER 1 2025.000 2025.00 2025.00 10/01/01 10/01/01 
84056 LITH- OLOGY COO€ UATER TXT 1 TEXT TEXT TEXT TEXT TEXT 10/01/01 10/01/01 
84069 FORMT'N COO€ ALPHA UATER TXT 1 TEXT TEXT TEXT TEXT TEXT 10/01/01 10/01/01 

lSTORET RETRIEVAL DATE 91/12/02 PW=INVENT PAGE: 12 
RADFORD AAP (S) 160-00069 

I 37 10 17.1 080 31 55.0 1 
CENTERVILLE 
51121 VIRGINIA MONTGOIIER Y 
OHIO RIVER 050700 
KAWAUHA RIVER 
21VASUCB 830611 05050001 
0000 FEET DEPTH 



- PARAMETER MEDIUM RMK NWBER MEAN VARIANCE STAN DEV M A X I M  MlNlMUH BEG DATE END DATE 
72020 ELEV FEET AB HSL WATER 1 2040.000 2040.00 2040.00 10/01/01 10/01/01 
84054 L I T H -  OLOCY M O E  WATER TXT 1 TEXT TEXT TEXT TEXT TEXT 10/01/0110/01/01 
84069 FORHAT'N CODE ALPHA WATER TXT 1 TEXT TEXT TEXT TEXT TEXT 10/01/01 10/01/01 

1STORET RETRIEVAL DATE 91/12/02 PGH=INVENT PAGE: 13 - RADFORD AAP (S) 160- 00068 
37 10 17.2 080 31 48.8 1 
CENTERVILLE 
51121 V I R G I N I A  HOUTGOUERY 
OHIO RIVER 050700 - /TYPA/AMBNT/UELL KANAUHA RIVER 
2lVASUCB 830611 05050001 
0000 FEET DEPTH 

PARAMETER HEDIUW RWK NWBER MEAN VARIANCE STAN OEV WIM MINIMUM BEG DATE END DATE 
72020 ELEV FEET AB HSL WATER 1 2020.000 2020.00 2020.00 10/01/01 10/01/01 
84054 L I T H -  OLOCY CQ)E WATER TXT 1 TEXT TEXT TEXT TEXT TEXT 10/01/01 10/01/01 - 84069 FORHAT'N CODE ALPHA WATER TXT 1 TEXT TEXT TEXT TEXT TEXT 10/01/0110/01/01 

1STORET RETRIEVAL DATE 91/12/02 PGH=lNVENT PAGE: 14 
GROSS 

0 12 TOTAL STATIONS PROCESSED 
RADFORO AAP (S) 

STA END-PERIOD OF RECD 
STA BEG STA END # OF OBS # OF SAHPLE =O e.5 <3 

10 9 n 10 o 9 o 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

I N  YRS 
>:3 
0 
0 
0 
0 

1991 0 0 0 0 0 0 0 0 
TOTAL 12 12 179 15 0 9 2 1 

1STDRET RETRIEVAL DATE 91/12/02 PGM=INMNT 

-0 12 TOTAL STATIONS PROCESSED 
RADFORD AAP (S) 

I 

0 PARAMETER HEDILH 
00008 LAB IOENT. NUMBER WATER 
00094 CNDUCTVY FIELD MICROllHO UATER 

00403 PH LAB 
00410 T ALK CAC03 
00500 RESIDUE TOTAL - 00505 RESIDUE TOT VOL 
00510 RESIDUE TOT F I X  
00515 RESIDUE DISS-105 
00530 RESIDUE TOT NFLT 
00535 RESIDUE M L  NFLT - 00540 RESIDUE F I X  NFLT 
00556 OIL-GRSE FREON-GR 
MI610 NH3+NH4- N TOTAL 
00615 NO2-N TOTAL 
00620 N03-N TOTAL 
00625 TOT KJEL N - 00665 PHOS-TOT 
00671 PHOS-DIS ORTHO 

UATER 
WATER 
UATER 
UATER 
UATER 
UATER 
W T E R  
W T E R  
UATER 
UATER 
UATER 
UATER 
WATER 
UATER 
WATER 
WATER 
WATER 
WATER 

RMK 

GROSS 

NWBER 
1 
3 
3 
2 
3 
3 
3 
3 
3 
2 

MEAN 
12034.00 
404.0000 
3.000000 
7.500000 
7.366700 
208.0000 
238.0000 
47.00000 
191 .OOOO 
305.0000 

VARIANCE 

55188.00 
12.00000 
.0800020 
.0234530 
21853.00 
1 7668.00 
1021 .ooo 
10269.00 
4232.000 

STAN DEV 

234.9200 
3.464100 
.2828500 
.I531400 
147.8300 
132.9200 
3 1 .95300 
101.3400 
65 -05400 

PAGE: 15 

BEG DATE 
80/06/18 
80/06/18 
80/06/18 
84/10/15 
80/06/18 
80/06/18 
80/06/ 18 
80/06/ 18 
80/06/18 
84/10/15 

END DATE 
80/06/18 
84/10/15 
84/10/15 
84/10/15 
84/10/15 
84/10/15 
84/10/15 
84/10/15 
84/10/15 
84/10/15 



00680TORGC- C WG/L 
00900 TOT HARD CAW3 HG/L 
00940 CHLORIDE TOTAL MG/L 
00945 SULFATE SO4-TOT MG/L 

1-. 00951 FLWRIDE F,TMAL MG/L 
01027 CADnIUn CD,TOT UG/L 
01034 CHROlIUM CR,TOT UG/L 
01042 COPPER CU,TOT UG/L 
01045 IRON FE,TOT UG/L 

c 01051 LEAD PB,TOT UG/L 
01055 HANGNESE MN UG/L 
01067 NICKEL N1,TOTAL UG/L 
01092 ZINC ZN,TOT UG/L 
31507 TOT COLI MPN COnP /lOOML - 31615 FEC COLI MPNECMED /100ML 
71900 MERCURY HG,TOTAL UGIL 
n o o i  roT DPTH OF HOLE FT 
72002 TOP DPTH YB ZONE FT 
72003 801 DPTH UB ZONE FT - 72019 DEPTH-FT BL LAND SURFACE 
72020 ELEV FEET AB MSL 
72035 P W  HR S TOTAL DAILY 

1STORET RETRIEVAL DATE 91/12/02 

- 0 12 TOTAL STATIONS PROCESSED 
RADFORD AAP (S) 

WATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
WATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 

1 6.000000 
3 33.33300 433.3300 20.81700 
3 13.33300 33.33400 5.7?3500 
3 856.6700 640030.0 800.0200 
2 2.200000 .0000000 .0000000 
2 2.200000 .0000000 .0000000 
1 .3000000 
5 23.6000 21675.00 147.2200 
2 219.0000 1682.000 41.01200 
3 244.3300 2786.400 52.78600 
2 95.00000 50.00000 7.071100 

12 1904.800 14032.00 118.4600 
2 12.50000 264.5000 16.26400 

P u r l  NVENT 
GROSS 

*. 
0 PARAUETER MEDIUM 

72037 PUMPING RATE GPH UATER 
72038 PUMPING LVL BELU M.P. FT UATER 
72058 USING TOP 1ST FR MP FT UATER 

%-- nos  SING BOT IST FR MP FT UATER 
72068 GRQlT BOT 1ST FR MP FT UATER 
72085 SCREEN D I A  1ST SCR (IN) UATER 
72090 CASING D I A  1ST CAS (IN) UATER 
72095 DEPTH TO BEDROCK FEET UATER - n i o o  HOLE DIA IST ZONE INCHES UATER 
72101 HOLE DIA 2ND ZONE INCHES UATER 
74041 VPF SAMPLE UPDATED UATER 
82032 CALCIUM TOTAL C A UG/L UATER 
82033 MG TOTAL UG UG/L UATER - 82034 K TOTAL K UG/L UATER 
82035 SODIUM TOTAL NA UG/L UATER 
82511 UELL YIELD GPM UATER 
84054 LITH- OLOCY CaOE UATER 
84069 FORHAT'N CODE ALPHA UATER - THAT'S ALL FOLKS 

lSTORET RETRIEVAL DATE 91/12/02 
P 
R1111111111111111111111111111111111111111111111111111111111111111111111111111C11 
H N - DSCXT 
J Y 
001001RADFORD AAP (S) 
1000000999999000000999999 *rt*++* 7 7 ? ? 7 7 7 F  
L5,3712092,08034528,3712092,08030311,3708407,08030311,3708407,08034528,, 
, OEXTRACT/HASKING OPTION PERF-D 

CLROOOOOO 
SEL000012 

- 0 

3.0 80/06/18 (14/10/15 
60 80/06/18 (14/10/15 

1 80/06/18 84/10/15 
4 80/06/18 (14/10/15 

.ll 80/06/18 (14/10/15 
10 80/06/18 80/06/18 
10 80/06/18 80/06/18 
10 80/06/18 (14/10/15 
40 80/06/18 84/10/15 
6 80/06/18 80/06/18 

10.0 80/06/18 (14/10/15 
10 80/06/18 (14/10/15 
10 80/06/18 84/10/15 
2 84/10/15 (14/10/15 
2 84/10/15 (14/10/15 

.3 80/06/18 80/06/18 
100.0 10/01/01 85/11/23 
190.0 10/01/01 10/01/01 
195.0 10/01/01 10/01/01 
90.00 10/01/01 10/01/01 

1720.00 10/01/01 85/11/23 
1 10/01/01 10/01/01 
PAGE: 16 

RUK NUMBER MEAN VARIANCE STAN DEV MAXIMIW U I N l M  
2 24.00000 512.0000 22.62800 40.00 8.00 
1 285.0000 285 .OD 285 -00 
2 .ooO0000 . m o o 0  .0000000 .oo .oo 
5 89.00000 1618.000 40.22400 155.00 60.00 
1 65.00000 64.00 64.00 
1 .0000000 -00 .oo 
2 6.000000 .0000000 .OOOOOOO 6.00 6.00 
4 45.75000 252.2500 15.88200 60.00 23-00 
2 8.500000 .5000000 .7071100 9.00 8.00 
2 6.000000 .OOOOODO .OOOOOOO 6.00 6.00 
3893750.0398460006312.400 901011 890111 
3 43333.00 5263E+05 22942.00 59000 17000 
3 24333.00 3663E+05 19140.00 40000 3000 
3 1466.700 373340.0 611.0100 2000 800 
3 29000.00 4890E+05 22113.00 46000 4000 
6 24.50000 172.7000 13.14200 40.00 8.00 

12 TEXT TEXT TEXT TEXT TEXT 
12 TEXT TEXT TEXT TEXT TEXT 

.......................................................... 

....................................................... 
** ** 
* ** 
c. 12 STATIONS MET STATION SELECTION CRITERIA tt 

tt (PRIOR TO STATION RESTRICTIONS) ** 
-.t ** ** 

** ** 
t.Ht.**t*tHn~tttm**tt.rtrn*rn*tt***~*rn*tt.r..t+m~ 

**t*t**t**tr*.))+H+tm***w*tt**n*t*~*tt*tt*t*+~*rn*** 

- STORET RETRIEVAL DATE 91/12/02 - ECHO OF ORIGINAL REaUEST 
PGM=INVENT, 
# - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
# REWEST NACIE: CURAD4 
# CREATED BY: HED 
# DATE: 91/12/02 
I # TIME: 21:12 

# 
# - - - - - - - - - - - - - - - - - - - - - - - <  STATION SELECTION > - - - - - - - - - - - - - - - - - - - - - - - - -  
# OPTION 4 - UlTHIN AN AREA DEFINED BY LAT/LONG POLYGONS OR CIRCLES 
# DEFINE CIRCULAR AREA(S) BY SPECIFYING THE CENTER AND RADIUS - RADIUS= 322O,L=371025O,L=08032420, 
# 

BEG DATE EM) DATE 
10/01/01 10/01/01 
10/01/01 10/01/01 
10/01/01 10/01/01 
10/01/01 10/01/01 
10/01/01 10/01/01 
10/01/01 10/01/01 
10/01/01 10/01/01 
10/01/01 10/01/01 
1 r n l / O l  10/01/01 
10/01/01 10/01/01 
10/01/01 (14/10/15 
80/06/18 (14/10/15 
80/06/18 (14/10/15 
80/06/18 (14/10/15 
80/06/18 (14/10/15 
10/01/01 10/01/01 
10/01/01 85/11 /23 
10/01/01 85/11/23 



I 
#- - - - - - - - - - - - - - - - - - - - - - -<  STATION RESTRICTION >---- .--- .-------------  
P RESTRICT TO SPECIFIC ARCHIVED DATA CLASSES 
ARCLASS=ALL, 
# RESTRICT TO SPECIFIC STATION TYPES/PARAIIETER ATTRIBUTES - ONLYATTR*LL OR SPRING, 
# 
#- - - . - - - - - - - - - - - - - - - - - - - -<  SPECIAL OPTIONS > - - - - - - - - - - - - - - - - - - - - - - - - - -  
# GROSS U l T H  INDIVIDUAL STATION DATA 
# EXCLUDING STATIOWS U l T H  NO SAMPLE DATA - # SET INVENTORY BREAK POINTS 
I NVBRK=H, 
# SUPPRESS DATA TRANSFORCUTlOnS 
# PRINT THE STATION HEADER AT THE TOP RIGHT CORNER OF EACH PAGE 
HEAD=RADFORD M P  (S), 

c- ./HED JOB (RFUESTORP,HHED), r ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ r  ,TIME=(I ,~O),PRTY=I, . / HSGLEVEL=(O,O),NOTIFY=HED 
**RWTE PRINT HOLD 
**JOBPARH LINES-* 

C 
END OF DATA 



REFERENCE 12 



PHONE-CONVERSATION RECORD 

conversation with: 
/ 

Name M y -  i e r r v  U)aan.e/ 
Company %r Q : A.I P 

AM@ 

J 
Address 0 Originator Placed Call 

G6ginator Received WI 

Phone 1804) 5 A 7 -  W.O. NO. D l 1 - ( [  ' I  0 
subject ~ l e  l l  h a $  o~ An%%< 

, I 

con  l/ls T . W ~  QVI .* J 

- 3 i l e  Follow-up- Action: 

1 Tickle File I d  

3 Follow-Up By: - 
3 Copy/Route To: 



REFERENCE 13 



I n  a d d i t i o n ,  an Army Reserve Center is s a t e l l i t e d  on t h i s  i n s t a l -  . The d a i l y  s t a f f  has  two f u l l  t i m e  c i v i l i a n  employees; however, 
t r a i n i n g  p e r i o d s ,  t he  s t a f f  i s  increased .  

Radford AAP c o n s i s t s  of t h r e e  a r ea s :  t h e  main p l a n t  and Horse- 
nu fac tu r ing  takes  p l ace ,  and t h e  New River  a r e a  which 

ts of s to r age  magazines. Construct ion of  f a c i l i t i e s  f o r  the  manufacture 
e l e s s  powder began i n  1940. Construct ion of  a d d i t i o n a l  f a c i l i t i e s ,  

i v e r  a r e a ,  continued from 1940 t o  t he  end of  World War 11. 
War 11, manufacturing ope ra t i ons  a t  both t he  main p l a n t  

d Horseshoe a r e a  were d iscont inued .  I n  1946, t he  n i t r i c  acid f a c i l i t y  
c t i v a t e d  t o  produce ammonium n i t r a t e  l i quo r  (83 pe rcen t  s o l u t i o n ) ;  
e r a t i o n  cont inued u n t i l  1949. I n  1949, p roduct ion  of smokeless 

on a very l imi ted  s c a l e .  

During t h e  Korean c o n f l i c t ,  t h e  p l a n t  was r e h a b i l i t a t e d  and new 
i l i t i e s  were constructed..  Following t h e  Korean c o n f l i c t ,  
d i n  p a r t i a l  production. F u l l  r e a c t i v a t i o n  t o  t he  

I.. .r .- 1.. 
:present s t a t u s  was accomplished i n  1966. 
I* - 
C ,r The cont inuous TNT p l a n t  was pu t  i n t o  product ion i n  mid-1968 

remained i n  ope ra t i on  u n t i l  destroyed by an explos ion  i n  May 1974. This  
had f i v e  main o p e r a t i o n a l  a reas :  the  n i t r a t i o n  l i n e s ,  t h e  f i n i s h i n g  

@uildings, t h e  red wa te r  concent ra t ion  f a c i l i t y  , t he  ac id  n e u t r a l i z a t i o n  
daci l i ty ,  and the  s p e n t  ac id  recovery p l an t .  Product ion has  no t  been p- 7. 

:resumed s ince  t he  explos ion  i n  May 1974. 

A chronologica l  l i s t i n g  of  major f a c i l i t i e s  and a c t i v i t i e s  of 
Radford AAP i s  presen ted  i n  t a b l e  1-1. 

5. Environmental S e t t i n g  

a. Water Qua l i t y  

(1) Sur face  Water 

The New River  is the  major drainageway wi th in  t h e  Radford 
AAP and forms a meander loop wi th in  t h e  conf ines  of  t he  p l an t .  Local ly  t he  
area wi th in  t h i s  loop i s  r e f e r r ed  t o  as  the  ~ o r s e s h ' o e  Area. The r i v e r  
va r i e s  from 200 t o  1000 f e e t  i n  width,  bu t  averages about 410 f e e t .  
Generally,  the depth i s  about 4 t o  6 f e e t ;  however, pools  may ob ta in  depths  
t o  10 f e e t  between rock  outcrops i n  t h e  r i v e r  bed. The flow through the  
p l a n t  i s  regula ted  by a c o n t r o l  s t r u c t u r e  some 7 m i l e s  south of  the  Radford 
AAP. 



Stroubles  Creek i s  t h e  l a r g e s t  t r i b u t a r y  of New River  and 
o r i g i n a t e s  i n  the southeas t  s e c t o r  of  Radford AAP. This c reek  i s  fed by 
s e v e r a l  branches t h a t  o r i g i n a t e  on and o f f  post .  The l a r g e r  s u r f a c e  
drainageways within the  i n s t a l l a t i o n  and t h e i r  d i r e c t i o n  of f low a r e  shown i n  
f i g u r e  1-5. Man-made su r f ace  drainageways occur ,  but the s c a l e  of 
p re sen ta t ion  prevents  t h e i r  d e l i n e a t i o n .  Regardless of  l o c a t i o n ,  the 
d i r e c t i o n  of sur face  drainage flow i s  t o  the New River. 

Subsurface dra inage  i s  p re sen t  i n  Radford AAP through the 
s inks  o r  so lu t ion  c a v i t i e s  formed by pe rco la t ing  waters  w i th in  the underlying 
limestone. These c a v i t i e s  vary i n  s i z e  and shape and may be interconnected 
forming underground drainageways. S u f f i c i e n t  d a t a  a r e  no t  a v a i l a b l e  t o  
determine s i z e ,  d i r e c t i o n ,  and o u t l e t s  of the so lu t ion  c a v i t i e s  w i th in  
Radford AAP. 

Several  communities and i n d u s t r i e s  discharge wastes  i n t o  
New River  before i t  reaches Radford AAP. Stroubles  Creek comprises 
p r imar i ly  storm water runoff and e f f l u e n t  from the Blacksburg, V i rg in i a  
Municipal Wastewater Treatment P l an t .  S t roubles  Creek then empties i n t o  the 
New River  on the Radford AAP i n s t a l l a t i o n  and cont r ibu tes  s i g n i f i c a n t  
loadings of domestic and i n d u s t r i a l  wastes .  

The New River s t o r a g e  a rea  i s  located 9 m i l e s  southwest 
of t h e  main p l an t  a r ea  and i s  n e a r l y  s a tu ra t ed  with bunkers and ig loos .  The 
a rea  i s  composed of r o l l i n g  h i l l s  w i t h  a good grass  covering some timbered 
areas .  Two main va l l eys  d r a i n  the bunker a reas  and empty i n t o  the  New River 
sys tern. 

The e f f e c t s  of municipal and i n d u s t r i a l  waste discharges on 
stream qua l i t y  a r e  most r e a d i l y  apParent i n  Peak Creek below Blacksburg, and 
i n  Stony Creek below Kimballton. I n  these  a r e a s ,  impacts occur a s  a r e s u l t  
of n a t u r a l  and man-made p o l l u t i o n .  

Both i n d u s t r i a l  and domestic wastes a r e  being discharged 
i n t o  the  New River from the c i t y  of Radford, upstream from Radford AAP. The 
c i t y  of Radford provides only primary sewage treatment before  d ischarge  i n t o  
the New River of 2 .5  m i l l i o n  ga l lons  per  day, (mgd), and y e t  t he  r i v e r  i s  
considered t o  be clean.  

Twenty-eight i n d u s t r i a l  wastewater o u t f a l l s  were designated 
by Radford AAP on an app l i ca t ion  f o r  a d i scharge  pe'rmit f i l e d  pursuant t o  
the 1899 Refuse Act. In  add i t i on  t o  t hese ,  t he re  a r e  a l a rge  number of 
sur face  streams not  i d e n t i f i e d  a s  i n d u s t r i a l  o u t f a l l s  which convey sur face  
drainage from various i n d u s t r i a l  o r  s e r v i c e  f a c i l i t i e s .  For i n t e r n a l  use 
and re ference ,  Radford AAP has i d e n t i f i e d  a t o t a l  of 40 o u t f a l l s  t o  e i t h e r  
the New River or  S t roubles  Creek from the  main production and Horseshoe 



Figure 1-5. Surface Drainage 



areas .  The age and cond i t i on  o f  t h e  f a c i l i t i e s  a t  Radford AAP, a s  w e l l  a s  
the  d i s p e r s i o n  and topography of t h e  p roduc t i on  a r e a s ,  have r e s u l t e d  i n  many 
i n s t ances  o f  combined d r a inage  f o r  s u r f a c e  r u n o f f ,  coo l ing  w a t e r s ,  and 
i n d u s t r i a l  d i scharges .  

Fo r tuna t e ly ,  t h e  New River  i t s e l f  has  exper ienced few major 
problems from the  d i scharge  of e i t h e r  t r e a t e d  o r  un t r ea t ed  e f f l u e n t s .  The 
a b i l i t y  o f  t h e  New River  t o  r e cove r  from o rgan i c  loading i s  g e n e r a l l y  high 
as  a  r e s u l t  of t h e  r i v e r ' s  n a t u r a l  r e a e r a t i o n  c h a r a c t e r i s t i c s ,  h igh  base  
flow, and t h e  p r e sen t  q u a l i t y  and q u a n t i t y  of waste  d i s cha rges .  

With few e x c e p t i o n s ,  t h e  q u a l i t y  of s u r f a c e  wate r  ob ta ined  
from v a r i o u s  sources  w i t h i n  P u l a s k i  and Montgomery coun t i e s  can g e n e r a l l y  be 
descr ibed a s  good. 

The upper r e aches  of  t h e  L i t t l e  River  and i t s  t r i b u t a r i e s  
have wate r  o f  e x c e l l e n t  q u a l i t y .  These s t reams have l e s s  than  50 p a r t s  pe r  
m i l l i on  (ppm) of  d i s so lved  s o l i d s  due t o  t h e  under ly ing  metamorphic r ocks ,  
which c o n t r i b u t e  ve ry  l i t t l e  t o  n a t u r a l  p o l l u t i o n .  I n  t h e  ba lance  o f  t h e  
region,  d i s so lved  s o l i d s  i n c r e a s e  t h e  50- t o  199-ppm range a s  wa t e r  d r a i n s  
from a r e a s  unde r l a in  by s h a l e ,  sands tone ,  and l imes tone fo rmat ions  . Where 
carbonate r ocks  occur ,  t h e  b i ca rbona t e  c o n t e n t  of  t h e  wate r  i s  p a r t i c u l a r l y  
high, r e s u l t i n g  i n  100 t o  199 ppm of calc ium carbona te  (CaCO ) found i n  t he  

3  
waters of Walker Creek, S ink ing  Creek, Wolf Creek, and t h e  New R ive r  below 
Radford AAP. 

The S t a t e  o f  V i r g i n i a  ha s  c l a s s i f i e d  S t roub l e s  Creek a s  w e l l  
as t he  s t r e t c h  of  New River  pa s s ing  through t h e  con£ i n e s  of  Radford AAP a s  
water g e n e r a l l y  s a t i s f a c t o r y  f o r  b e p e f i c i a l  u se s  which i nc lude  p u b l i c  o r  
municipal wa te r  supply,  secondary c o n t a c t  r e c r e a t i o n ,  and propaga t ion  of  
f i s h  and a q u a t i c  l i f e .  

A l l  wa te r  used a t  Radford AAP i s  taken  from t h e  New River .  
The r i v e r  flow v a r i e s  due t o  wa t e r  managment a t  C l ay to r  Dam. Typica l  f lows 
range about 3800 mgd and wa t e r  supply  ha s  always been adequate.  Sepa ra t e  
water systems a r e  provided f o r  t h e  main p l a n t  and t h e  Horseshoe p l a n t  a r ea s .  
These systems a r e  descr ibed  l a t e r  i n  r e p o r t .  North of Radford AAP, 
the New River  s e rve s  a s  a  source  of  d r i nk ing  wate r  f o r  t h e  towns o f  
Blacksburg and Chr i s t i ansburg .  

Water q u a l i t y  a n a l y s i s  of  t h e  New River  has  been conducted 
both where t h e  r i v e r  e n t e r s  t h e  Radford AAP i n s t a l l a t i o n  and where i t  e x i t s  
the i n s t a l l a t i o n .  The a n a l y s i s  i n d i c a t e s  t h a t  t he  q u a l i t y  of  t h e  wate r  when 
it leaves  t h e  i n s t a l l a t i o n  i s  e s s e n t i a l l y  t h e  same as  when i t  e n t e r s  t h e  
i n s t a l l a t i o n .  Table 1-2 i s  a  c h a r t  of New River  wate r  q u a l i t y .  



Table 1-2. Analyses of  t h e  New River  Enter ing and Leaving 
Radford Army Annnunition P lan t  

PARAMETER 
CONCENTRATION * 

ENTERING LEAVING 

-~ 
Alkal i n i  t y  ( a s  CaC03) 

BOD 

COD 

Tota l  Sol ids  

T o t a l  Dissolved Sol ids  

To ta l  Suspended Sol ids  5 5 

To ta l  V o l a t i l e  So l id s  29 2 9 

Ammonia 

Kje ldahl  Nitrogen 

N i t r a t e  (as  Nitrogen) 

Phosphorus To ta l  

Color (Color Units)  

N i t r i t e  

S u l f a t e  

S u l f i d e  

Bromide 

Aluminum 

Cadmium 

Chloride 

Copper 

I ron  

Lead 

Magnes ium 5 4 

Mercury < 0.002 < 0.002 

Bery l1  ium 0 0 

Boron 0 0 

=:All r e s u l t s  a r e  i n  mil l igrams per  l i t e r  (rng/l) except  a s  noted. 
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4bI - 4bq - 

- h ~ i  . . r=050500a1008 
UP/DOW(U/D)? d 

7 % \ d ~ d 6  
TERMIMATIW EXPRESSIQl OPTIONS .............................. 4 4 T ,  I ~ S S  - WXXX FOR STOP AT XXX MILES 
L=+= FOR STOP AFTER Xw L M L  CHANGES 
R=, P=, ETC. FOR STOP AT DESIGNATED LOUTIW 

TERM EXP(C0NNECTORS WILL BE WRm)? IP40 
C 

TERM EXP? 
REACHES ONLY(Y/N)? n 
REPORT ON DRINKS(Y/N)? y 
DATE 911130 TIME 132113 

14 RUCHES - 11 PIPES 
1 PLANTS-INTAKES-SOURCES 

DETAILCY/N)? v - - . . 
1008 0.00 LH: 0.00 m: 0.00 TYPE R LEV 3 LEYliTH 4.30 YAlE IIEU 

C 
0 DISCHARGES 

SOURCE S 

X A R ?  

00000.00 05050001007 0.00 UI: 0.00 HII: 3.50 TYPE R LEV 3 LENGTH 3.50 NU@E YEV R 
0 DISCHARGES 

,- 3.5oGAGEUEGO5~Wil1007 ? STOO - l D A  - l ?  MFCCFS) 3896LF(CFS) 937 

ooo0~.50 OSOS#KHO~~ 0.00 w: 0.00 m: 2.20 npE  R LEV 3 LENGTH 2.20 YA~E NEU R 
0 DISCMRQS 

5.70 tAGE UEGO505000100J ? STOO -1 DA 1 ? MF(CFS) 3911 LF(CFS) 931 

oooo5.m 0 5 0 ~ m 1 w i  0.00 LM: 0.00 nn: 2.30 TYPER  LEV^ LENGTn 2.30 W N E Y R  
0 DISCHMGES 

8.00 GAGE UEG05050001001 ? STCO -1 DA -1 ? WF(CFS) 3916 LF(CFS) - WOO8.00 05050002047 0.00 LH: 0.00 m: 1 .W TYPE R LEV 3 LENGTH 1.00 W YN R 
0 DISCHMGES 

9.00 GAGE UEG05050002047 ? STCO -1  DA -1 ? MF(CFS) 3917 LFCCFS) 

00009.00 05050002046 0.00 UI: 0.00 HM: 7.10 TYPE R LEV 3 LENGTH 7.10 HAIIE NEW R - 0 DISCHARGES 
11.13 GAGE USGS03171500 NEW R AT EGGLESTW V STCO 51071 DA 294100 W MF(CFS) 3924 LFCCFS) 
16.10 GAGE KG05050002046 ? STCO -1 OA -1 ? MF(CFS) 3942 LFCCFS) 

00016.10 05050002045 0.00 LM: 0.00 HM: 0.20 TYPE R LEV 3 LENGTH 0.20 NNE NEW R 
C 0 DISCHARtES 

16.30 GAGE UEGU5050002045 ? STOO -1 DA -1 ? MF(CFS> 3976 LF(CFS) 

00016.30 05050002044 0.00 LM: 0.00 HM: 2.00 TYPE R LEV 3 LENGTH 2.00 NNE NEW R 
0 DISCHARGES - 18.30 GAGE YEGO5050002044 7 STCO -1  DA -1 MF(CFS) 4027 LFCCFS) 

00018.30 05050002056 0.00 LH: 0.00 HM: 4.30 TYPE R LEV 3 LENGTH 4.30 NAME NEY R 
0 DISCHARGES 

22.60 GAGE UEG05050002U36 ? STCO -1 DA -1 ? MF(CFS) 4404 LF(CFS) 

-00022.60 05050002035 0.00 LM: 0.00 HM: 8.40 TYPE R LEV 3 LENGTH 8.40 NAHE NEW R 
4 DISCHARGES 

26.00 PlPE 1 NPDEW VA0063100 PEARISWRG SEWAGE TREATMENW FLWCTGD) 271.00 -P SIC 4952 -1  
28.49 PlPE 1 NPDEW VA0000299 CELANESE U#P, NARRWS W FLW(TG0) 62000.00 -B S I C  2821 -1 - 28.49 PlPE 2 NPDESl VA0000299 CEIANESE COILP, NARRWS W FLW(TG0) 2800.00 -P SIC 2821 -1 
28.49 PlPE 3 NPDEM VA0000299 CELANESE #1I1P, NARRWS W FLW(TG0) 3500.00 -P SIC 2821 -1 
31.00 GAGE YEGO5050002035 ? STCO -1 DA -1 ? MF(CFS) 4543 LFCCFS) 

00031.00 05050002033 0.00 LM: 0.00 HM: 0.40 TYPE R LEV 3 LENGTH 0.40 NAME NEW R 

C 
1 DISCHARGE 

31.40 GAGE YEG05050002On ? STCO -1 DA -1 ? MF(CFS) 4571 LFCCFS) 
31.40 PlPE 1 NPDESI VA0021113 NARRWS,TWN OF,SEUAGE TREQl FLW(TQ)) 1060.00 -P SIC 4952 -1 

00031.40 05050002031 0.00 LM: 0.00 HM: 3.70 TYPE R LEV 3 LENGTH 3.70 NAME NEY R 
1 OISCnARGE 

-COWTINUECRETURN/N)7 

DATE 911130 TIME 132203 R45050001008 D W=40 
34.81 PIPE 1 NPDEST VA0021041 R I C H  CREEK.TWN OF OW FLW(TGD) 70.00 -P S I C  4952 -1 
35.10 GAGE YEGO5050002031 ? S T M  -1 DA -1 7 HF(CFS) 4899 LFCCFS) - 

00035.10 05050002030 0.00 LM: 0.00 HM: 2.60 TYPE R LEV 3 LENGTH 2.60 NNE NEY R 
5 DISCHARGES 

36.94 PIPE 1 NPOESI VAOW(W05 NEW RIVER MFG CO INC ON FLW(TQ)) 25.00 -P SIC 3532 -1 
37.40 PlPE 1 NPOESX VA00003m APPALACHIAN PW GLEN LYN ON FLW(TG0) 1300.00 -B SIC 4911 -1 - 37.50 GAGE USGS03176500 NEW RIVER AT GLEN LY STCO 51071 DA 376800 OW MF(CFS) 5010 LF<CFS) 
37.60 PIPE 2 NPOEST VA0000370 APPALACHIAN PUR GLEN LYN OW FLW(TQ)) 44300.00 -B S I C  4911 -1 
37.60 PlPE 3 NPOESlt VA0000370 APPALACHIAN PUR GLEN LYN W FLWCTQ)) 124000.00 -B SIC 4911 -1 
37.70 GAGE UEG05050002030 ? STCO -1 OA -1 7 MF(CFS) 5011 LFCCFS) 
37.70 PlPE b NPDEST VA00003M APPALACHIAN PUR GLEN LYN OW FLW(TGD) 2800.00 -P SIC 4911 -1  

LI 

00037.70 05050002026 0.00 LH: 8.90 HH: 11.20 TYPE R LEV 3 LENGTH 11.20 NNE NEW R 
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January 2 7 ,  1992 

Mr. John F. Nist 
WESTON 

Dear Mr. N i s t :  

Listed below are the withdrawals lying on or adjacent to the 
surface water bodies you identified on the maps you sent via FAX on 
Jamary 24, 1992. These withdrawals-may or may not meet the 
requirements of question 4D. 1 have provided information regarding 
goods produced by the withdrawers where it is not obvious. 

Do not assume the list below is the universe cf surface water 
withdrawals on the water bodies you specified. The regulation that 
requests che withdrawal data be reported, VR 680-15-01 Water 
Withdrawal ~eporting, requires withdrawers using in excess of 
300,000 gallons/month (10,000 gallons/day) to report their 
withdrawal to the 'VWCB annually. Further, prior to 1991, 
agricultural irrigators reported their water use voluntarily to the 
VWCB. A 1990 amendment to VR 680-15-01 requires all agricultural 
irrigators using in excess of 1.0 million gallons/month for 
irrigation to repcrt their total nonthly withdrawals annually to 
the VWCB. 

What this all amounts to is the surface water bodies you've 
identified may have withdrawals which meet the specifics of 
question 4D but are exempt from reporting their withdrawal under 
the Regulation, ie, their withdrawal is less than 300,000 
gallons/inonth (10,030 gpd) or 1.0 nillion gallons/month for 
irrigators. Or, there may be withdrawers who are not conforming 
with the Regulation. This is especially true for irrigators who 
just recantly fell mCer the ~eghation: 

Janes River downstream of Williamsburg 
1. Virginia P~wer-Surry Nuclear Power Plant 

latitude: 371018 longitude: 0764223 

Cedar Run, Great Run, Turkey Run at Warrenton Training Center 
1. Town of Warrenton WTP 

latitude: 384427 longitude: 0774724 

Kettle Zun, Bread Run near Vint Hi11 Farms Station 
1. City o f  Manassas WTP 

latitude: 384550 longitude: 0773725 
2. Dutchland Farm, Prince William County-soybeans 

latitude, longitude: not available 

M0nt Creek, Marcassic Creek, Beverly Run, Goldenvale Creek 
near Fort A.P. Hill 

No surface water withdrawals reported in the area 
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Potomac River downstream of Washington D.C. 
1. Virginia Pcwer-Possum Point Power Station 

latitude: 383216 longitude: 0771650 
2. Potomac Electric and Power CO.-~lexandria Power Piant 

. latitude: 384828 longitude: 0770200 
3. U.S . Government-Dalecarlia WTP 

latitude: 385615 longitude: 0770650 

Nottoway River near Fort Pickett 
1. C.F. Baskerville Farm, Dinwiddie County-tobacco 

latitude, longit--.not available 
2 .  U.S.  G o ~ e ~ e n t - F o r t  Pickett WTP 

latitude: 365922 longitude: 0775750 
3. Georgia-Pacific Corp.-Allen Road Plant, sawmill 

gypsum product. 
latitude: 365022 longitude: 0772825 

4 .  Commonwealth of Virginia-~arland Grady Forest Center 
forest nursery 
latitude: 365130 longitude: 0771105 

New River downstream of Radford 
1 *I 

i s p s 4 ~ ~ ~  Of g&+p A. "& 

: 0803305 
+<a,& MA? -- " p' 

I. 

latitude: 370638 longitude: 0803532 
3. U.S. Government-Radford Ammunitions WTP 1, industrial 

inorganic chemicals, explosives, nitrogenous 
fertilizer. latitude: 371057 longitude: 0803335 - 4. U.S. Government-Radford Anmunitions WTP 2, industrial 
inorganic chemicals, explosives, nitrogenous 
fertilizer. latitude: 371137 longitude: 0803404 - 5. Appalachian Power Co.-Glen Lyn Power Plant 
latitude: 372218 longitude: 0805147 

6. Hoeckst Celanese-Celco Plant, synthetic resins, 
cellulasic nanmade fibers - latitude: 372034 longitude: 0804558 

If you have any questions or require additional infoYmati0n please 
give me a Call at (804) 527-5123. 

P ~ / W P  
enclosure 

Sincerely, 

Paul E. Herman 
Environmental Engineer Senior 
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- 5050001001 05050001099 
-STATIONS SELECTED UERE RESIRICTED TO: 

STATION TYPE(S) AND/OR SPECIFIC PARAMETER COVERAGE - 
AGENCIES WHOSE DATA HAS NOT BEEN 'RETIRED' 

-CONTACTS FOR AGENCY tODES RETRIEVED: 

I 

AGENCY PRIWARY CWTACT NAME ORGANIZATION PHONE NUMBERCS) 
- - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
11140100 KANETSKY, CHARLES USEPA REGION 3 (215159-8176 (FTS)597-9839 
ZlVASWCB POLLOCK, VERA V I R G I N I A  WATER CONTROL BD (804)527-5224 - -DATA RESTRICTIONS: 

**NOTE** 
NO DEPTH INDICATOR RESTRICTIOWS UERE SPECIFIED - COMPUTATIONS WILL - BE PERFORMED WITHOUT REGARD TO DEPTH INDICATORS 

**NOTE** 
NO GRAB/COMPOSITE RESTRICTIONS MERE UTILIZED, SO BOTH GRAB AND COnWSITE SAMPLE TYPES MAY HAVE 

.II BEEN INCLUDED - COMPUTATIONS WILL BE PERFORMED WITHOUT REGARD TO SAMPLE TYPE 

**NOTE** 
NO CWPOSITE SAMPLE RESTRICTIOllS MERE SPECIFIED - COMPUTATIONS WILL INCLUDE STATISTICAL FEATURES OF - THE COWPOSITING PROCESS, PRODUCING VALID RESULTS ONLY WHEN SOPHISTICATED COMPOSITES ARE NOT ENCOUNTERED. 
SPECIFY COMPOSITE HANDLING KEYWORDS "ANC" AND/OR "DSROC" IF NEEDED 

OTHE DATA WAS AGGREGATED BY: REACHES 

- ***** END OF SUMMRY SECTIW *-- 
1STORET RETRIEVAL DATE 91/12/12 PM=INVENT 
RADFORD AAP 5 10037 /' 

~ l o o ~ ~ t r  a-5 6 9 Y W  
~ 6 t   AVO^ 

PAGE : 1 

37 11 05.0 080 34 53.0 f 'm - - NEW RIVER AT COUAN 
51077 VIRGINIA GRAYSON 
OHIO RIVER 050790 

/TYPA/AMBNT/STREAn R\ Jw KANAUHA RIVER - 11140100 05050001007 0002.320 ON 

\ M M ~ .  3 a A S - w  6 ?SIP 0000 FEET DEPTH 

PARAMETER MEDIUM RMK NUMBER MEAN VARIANCE STAN DEV MAXIMUM UINIMUU BEG DATE END DATE 
00010 WATER TEMP CENT WATER 6 24.00000 2.800000 1.673300 26.0 22.0 64/07/07 64/07/11 - 00011 WATER TEMP FAHN WATER 6 75.20000 9.085200 3.014200 78.8 71.6 64/07/07 64/07/11 
00060 STREAM FLW CFS WATER 6 967.5000 126060.0 355.0500 1625 700 64/07/07 64/07/11 
00070 TURB JKSN JTU WATER 6 25 .OOOOO .OOOOOOO .OOOOOOO 25.0 25.0 64/07/07 64/07/11 
00095 CNDUCTW AT 25C MICROWHO WATER 6 150.5000 87.50000 9.354200 160 135 64/07/07 64/07/11 

L 00300 DO MG/L WATER 6 9.266700 5.406800 2.325300 11.8 6.6 64/07/07 64/07/11 
00301 DO SATUR PERCENT WATER 6 109.4900 908.6000 30.14300 143.9 75.0 64/07/07 64/07/11 
00310 BOD 5 DAY MG/L WATER 6 .6166700 .0976670 .3125200 1.1 .3 64/07/07 64/07/11 - 00400 PH SU WATER 6 8.883300 -6817400 .a256800 9.70 7.80 64/07/07 64/07/11 
00410 T ALK CAC03 MG/L WATER 6 48.00000 6.000000 2.449500 51 44 64/07/07 64/07/11 
00435 T ACDITY CAC03 MG/L UATER 6 .OOOOOOO .OOOOOOO .OOOOOOO 0 0 64/07/07 64/07/11 
00500 RESIDUE TOTAL UG/L WATER 1 14.10000 14 14 64/07/11 64/07/11 

- 00530 RESIDUE TOT NFLT MG/L WATER 3 64.00000 5668.000 75.28600 150 10 64/07/10 64/07/11 
00707 INVALID PAR NUMBER WATER 6 25.00000 .OOOOOOO .OOOOOOO 25 .OOOOO 25 .OOODO 64/07/07 64/07/11 
00940 CHLORIDE TOTAL MG/L WATER 6 .OOOOOOO .OOOOOOO .OOOOOOO 0 0 64/07/07 64/07/11 
01045 IRON FE,TOT UG/L WATER 6 83.33300 5666.700 75.27700 200 0 64/07/07 64/07/11 - 03000 INVALID PAR NUMBER WATER 6 84.00000 2295.600 47.91300 149.0000 39.00000 64/07/07 64/07/11 
16730 INVALID PAR NUMBER WATER 5 88.00000 4070.000 63.79700 180.0000 30.00000 64/07/07 64/07/10 
31501 TOT COLI MFIMENDO /10OML WATER 6 358.3300 499500.0 706.7500 1800 40 64/07/07 64/07/11 
31616 FEC COLI MFM-FCBR /10fflL WATER 6 21.66700 343.0700 18.52200 46 2 64/07/07 64/07/11 - 31673 FECSTREP MFKFAGAR /10fflL WATER 5 88.00000 4070.000 63.79700 180 30 64/07/07 64/07/10 
31679 FECSTREP UF M-EN1 /10fflL WATER 5 88.00000 4070.000 63.79700 180 30 64/07/07 64/07/10 
70300 RESIDUE DISS-180 C UG/L WATER 6 84.00000 2295.600 47.91300 149 39 64/07/07 64/07/11 
82028 R A T I O  FEC COL FEC STRP WATER 5 .3011100 .0150070 .I225000 .5 .2 64/07/07 64/07/10 

-1STORET RETRIEVAL DATE 91/12/12 PGM=INVENT PAGE: 2 
05D50001007 REACHES 1 STATIONS PROCESSED IN THIS AGGRECATE 



I RADFORD AAP . 

- 0 STA END-PERIOD OF RECD I N  YRS 
STA BEG STA END #OF (IBS # OF SAMPLE =O <.5 <3 > =3 

<19n 1 1 132 6 0 1 0 0 
1972 0 0 0 0 0 0 0 0 

*- 
1973 0 0 0 0 0 0 0 0 
1974 0 0 0 0 0 0 0 0 
1975 0 0 0 0 0 0 0 0 
1976 0 0 0 0 0 0 0 0 - i 9 n  o o o o o o o o 
1978 0 0 0 0 0 0 0 0 
1979 0 0 0 0 0 0 0 0 
1 980 0 0 0 0 0 0 0 0 - 1981 0 0 0 0 0 0 0 0 
1 982 0 0 0 0 0 0 0 0 
1 983 0 0 0 0 0 0 0 0 
1 984 0 0 0 0 0 0 0 0 - 1985 0 0 0 0 0 0 0 0 
1 986 0 0 0 0 0 0 0 0 
1987 0 0 0 0 0 0 0 0 
1988 0 0 0 0 0 0 0 0 - 1989 0 0 0 0 0 0 0 0 
1 990 0 0 0 0 0 0 0 0 
1991 0 0 0 0 0 0 0 0 

TOTAL 1 1 132 6 0 1 0 0 - lSTORET RETRIEVAL DATE 91/12/12 PGM=INVENT 
05050001007 REACHES 1 STATIONS PROCESSED I N  THIS AGGREGATE 

RADFORD AAP 

-- 
PAGE: 3 

PARAMETER MEDIUM RMK NUMBER MEAN VARIANCE STAN DEV MAXIMUM MINIMUM BEG DATE END DATE 
00010 UATER TEMP CENT UATER 6 24.00000 2.800000 1.673300 26.0 22.0 64/07/07 64/07/11 - 00011 UATER TEMP FAHN UATER 6 75 .20000 9.085200 3.014200 78.8 71.6 64/07/07 64/07/11 
00060 STREAM FLOU CFS UATER 6 967.5000 126060.0 355.0500 1625 700 64/07/07 64/07/11 
00070 TURB JKSN JTU UATER 6 25.00000 .OOOOOOO .OOOOOOO 25.0 25.0 64/07/07 64/07/11 
00095 CNDUCTW AT 25C MICROnHO UATER 6 150.5000 87.50000 9.354200 160 135 64/07/07 64/07/11 

I 
00300 DO MG/L WATER 6 9.266700 5.406800 2.325300 11.8 6.6 64/07/07 64/07/11 
00301 DO SATUR PERCENT WATER 6 109.4900 908.6000 30.14300 143.9 75.0 64/07/07 64/07/11 
00310 BOD 5 DAY MG/L UATER 6 .6166700 -0976670 .3125200 1.1 .3 64/07/07 64/07/11 
00400 PH SU WATER 6 8.883300 .6817400 .8256800 9.70 7.80 64/07/07 64/07/11 - 00410 T ALK CAC03 MG/L UATER 6 48.00000 6.000000 2.449500 51 44 64/07/07 64/07/11 
00435 T ACDITY CAW3 MG/L UATER 6 .0000000 .OOOOOOO .OOOOOOO 0 0 64/07/07 64/07/11 
00500 RESIDUE TOTAL MG/L UATER 1 14.10000 14 14 64/07/11 64/07/11 
00530 RESIDUE TOT NFLT MG/L UATER 3 64.00000 5668.000 75.28600 150 10 64/07/10 64/07/11 - 00707lNVALlD PAR NWBER UATER 6 25 .OOOOO .OOOOOOO . 0000000 25.00000 25.00000 64/07/07 64/07/11 
00940CHLORIDE TOTAL MG/L UATER 6 .OOOOOOO .OOOOOOO .OOOOOOO 0 0 64/07/07 64/07/11 
01045 IRON FE,TOT UG/L UATER 6 83.33300 5666.700 75.27700 200 0 64/07/07 64/07/11 
03000 lNVALlD PAR YUlBER UATER 6 84.00000 2295.600 47.91300 149.0000 39.00000 64/07/07 64/07/11 - 16730 lNVALID PAR NIMBER UATER 5 88.00000 4070.000 63.79700 180.0000 30.00000 64/07/07 64/07/10 
31501 TOT COLI MFlMENDO /100nL UATER 6 358.3300 499500.0 706.7500 1800 40 64/07/07 64/07/11 
31616 FEC COLl MFM-FCBR /10OHL UATER 6 21.66700 343.0700 18.52200 46 2 64/07/07 64/07/11 
31673 FECSTREP MFKFAGAR /100ML UATER 5 88.00000 4070.000 63.79700 180 30 64/07/07 64/07/10 

,, 31679 FECSTREP MF M-EN1 /100ML UATER 5 88.00000 4070.000 63.79700 180 30 64/07/07 64/07/10 
70300 RESIDUE DISS-180 C MG/L UATER 6 84.00000 2295.600 47.91300 149 39 64/07/07 64/07/11 
82028 R A T I O  FEC COL FEC STRP UATER 5 .3011100 .0150070 .1225000 -5 .2 64/07/07 64/07/10 

lSTORET RETRIEVAL DATE 91/12/12 PGM=INVENT PAGE: 4 - RADFORD AAP VA0000248016 
37 11 20.0 080 31 40.0 1 



RADFORD ARSENAL WTFALL  016 
-SON 
OHIO RIVER 050790 
KANAUHA RIVER 
11 140100 HQ 05050001008 0004.020 OFF 
0000 FEET DEPTH 

PARAMETER MED I UM RMK NUMBER MEAN VARIANCE STAN DEV MAXIMUM MINIMUM BEG DATE END DATE 

C 
00010 WATER TEMP CENT UATER 3 12.33300 1.333500 1.154800 13.0 11.0 72/02/16 72/02/18 
0001 1 WATER TEMP FAHN WATER 3 54.20000 4.320300 2.078500 55.4 51.8 72/02/16 72/02/18 
00095 CNDUCTW AT 25C MICRCWHO UATER 3 309.2000 105660.0 325.0500 65 0 3 72/02/16 72/02/18 
00335 COO LOULEVEL MG/L WATER 3 57.66700 472.3400 21.73300 74.0 33.0 72/02/16 72/02/78 - 00400 PH SU WATER 3 7.100000 .0301360 .I736000 7.30 7.00 72/02/16 72/02/18 
00500 RESIDUE TOTAL MG/L WATER 3 178.0000 9111.000 95.45200 288 117 72/02/16 72/02/18 
00530 RESIDUE TOT NFLT MG/L WATER 3 4.333300 2.333400 1.527500 6 3 72/02/16 72/02/18 
00625 TOT KJEL N MG/L WATER 3 .1600000 -0000999 .OW9993 .I70 .I50 72/02/16 72/02/18 - 00680 T ORG C C MG/L WATER 3 15.36700 24.41300 4.941000 19.9 10.1 72/02/16 72/02/18 
70300 RESIDUE O ISS-180  C MG/L WATER 3 173.6700 8832.400 93.98100 282 114 72/02/16 72/02/18 

lSTCUET RETRIEVAL DATE 91/12/12 P M = I  NVENT PAGE: 5 
05050001008 REACHES 2 STATIONS PROCESSED I N  THIS AGGREGATE - RADFORD AAP 

C 

0 STA END-PER100 OF RECO I N  YRS 
I STA BEG STA END # OF OBS # OF SAnPLE =O <.5 <3 > =3 

4972 0 0 0 0 1 0 0 0 
1972 1 1 30 3 0 1 0 0 
1973 0 0 0 0 0 0 0 0 - 1974 0 0 0 0 0 0 0 0 
1975 0 0 0 0 0 0 0 0 
1976 0 0 0 0 0 0 0 0 
l9TT 0 0 0 0 0 0 0 0 - 1978 0 0 0 0 0 0 0 0 
1979 0 0 0 0 0 0 0 0 
1980 0 0 0 0 0 0 0 0 - 1981 0 0 0 0 0 0 0 0 
1982 0 0 0 0 0 0 0 0 
1983 0 0 0 0 0 0 0 0 
1984 0 0 0 0 0 0 0 0 - 1985 0 0 0 0 0 0 0 0 
1986 0 0 0 0 0 0 0 0 
1987 0 0 0 0 0 0 0 0 
1988 0 0 0 0 0 0 0 0 - 1989 0 0 0 0 0 0 0 0 
1990 0 0 0 0 0 0 0 0 
1991 0 0 0 0 0 0 0 0 

TOTAL 1 1 30 3 1 1 0 0 
-I lSTORET RETRIEVAL DATE 91/12/12 PM=INVENT 

05050001 008 REACHES 2 STATIONS PROCESSED I N  THIS AGGREGATE 
RADFORD AAP 

PAGE: 6 

- 
5uMY 4 P y  - 

PARAMETER MED l UM RMK NUMBER MEAN VARIANCE STAN DEV MAXIMUM MINIMUM BEG DATE END DATE 
00010 WATER TEMP CENT WATER 3 12.33300 1.333500 1.154800 13.0 11.0 72/02/16 72/02/18 
00011 WATER TEMP FAHN WATER 3 54.20000 4.320300 2.078500 55.4 51.8 72/02/16 72/02/18 
00095 CNDUCTW AT 25C MICROnHO WATER 3 309.2000 105660.0 325.0500 650 3 72/02/16 72/02/18 
00335 COD LWLEVEL MG/L UATER 



00400 PH - SU WATER 
00500 RESIDUE TOTAL , MG/L UATER 
00530 RESIDUE TOT NFLT MG/L UATER 
00625 TOT KJEL N MG/L UATER 
00680 T ORG C C MG/L UATER 
70300 RESIDUE DISS-180 C HG/L WATER 

1STORET RETRIEVAL DATE 91/12/12 PGH= I NVENT 
RADFORD MP 

37.100000.0301360.1736000 7.30 7.00 72/02/1672/02/18 
3 178.0000 9111.000 95.45200 288 117 72/02/16 72/02/18 
3 4.333300 2.333400 1.527500 6 3 72/02/16 72/02/18 
3 .I600000 .0000999 .0099993 .I70 .I50 72/02/16 72/02/18 
3 15.36700 24.41300 4.941000 19.9 10.1 72/02/16 72/02/18 
3 173.6700 8832.400 93.98100 282 114 72/02/16 72/02/18 

PAGE: 7 
VA0000248002 

37 11 00.0 080 33 30.0 1 

7k RADFORD ARSENAL 002 OUTFALL 
' ~ ~ ~ ~ ~ V I R C I ~ ~ A G O ~ E R Y  
OHIO RIVER 050790 
KANAWHA RIVER 
11140100 05050001009 0000.800 ON 
0000 FEET DEPTH 

PARMETER MEDIUM RHK NWBER MEAN VARIANCE STAN DEV HAXIHUn MINIMUM BEG DATE END DATE 
00010 WATER TEMP CENT UATER 3 13.73300 .a634000 .9292000 14.5 12.7 72/02/16 72/02/18 
00011 UATER TEMP FAHN WATER 3 56.72000 2.796900 1.672400 58.1 54.9 72/02/16 72/02/18 
00080 COLOR PT-CO UNITS UATER 3 36.66700 33.33500 5 . W O  40 30 72/02/16 72/02/18 
00095 CNDUCTW AT 25C MICROlHO UATER 3 560.0000 33700.00 183.5800 690 350 72/02/16 72/02/18 
00335 COO LOULEVEL MG/L UATER 3 54.66700 2.335900 1.528600 56.0 53.0 72/02/16 72/02/18 
00400 PH SU WATER 3 7.066700 4.013300 2.003300 8.60 4.80 72/02/16 72/02/18 
00410 T ALK CAC03 MG/L UATER 3 113.3300 7169.400 84.67200 170 16 72/02/16 72/02/18 
00435 T ACDITY CAC03 HG/L UATER 3 15.33300 12.33400 3.511900 19 12 72/02/16 72/02/18 
00500 RESIDUE TOTAL MG/L UATER 3 235.0000 9243.000 96.14100 346 178 72/02/16 72/02/18 
00530 RESIDUE TOT NFLT MG/L UATER 3 3.666700 14.33300 3.785900 8 1 72/02/16 72/02/18 
00625 TOT KJEL N MG/L WATER 3 .3166700 .0114330 .I069300 .410 -200 3[02/16 72/02/18 
00680 T ORG C C MG/L UATER 3 26.26700 2.974000 1.724500 27.8 24.4 72/02/16 72/02/18 
39516 PCBs UHLSnPL UG/L WATER 1 .1000000 .I00 .I00 72/02/16 72/02/16 
70300 RESIDUE DISS-180 C MG/L UATER 3 231.3300 9710.400 98.54100 345 170 72/02/16 72/02/18 
71900 MERCURY HG,TOTAL UG/L UATER 2 1.050000 .2450000 .4949800 1.4 -7  72/02/16 72/02/18 

ISTORET RETRIEVAL DATE 91/12/12 PGH= I NVENT PAGE: 8 
RADFORD AAP VA0000248005 

37 11 20.0 080 33 20.0 1 u d  u\qa- f- RADFORD ARSENAL WTFALL 005 

bmacar -b M Q *  
Tion VIRGINIA GRAYSON 
OHIO RIVER 050790 

/TYPA/AMBNT/STREAM KANAUHA RIVER 
11140100 05050001009 0000.800 ON 
0000 FEET DEPTH 

PARAMETER MEDIUM RMK NUMBER MEAN VARIANCE STAN DEV MAXIMUM MINIMUM BEG DATE END DATE 
00010 UATER TEMP CENT UATER 3 19.83300 7.583700 2.753900 23.0 18.0 72/02/16 72/02/18 
00011 UATER TEMP FAHN WATER 3 67.70000 24.57000 4.956900 73.4 64.4 72/02/16 72/02/18 
00080 COLOR PT-CO UNITS UATER 3 50.00000 .OOOOOOO .OOOOOOO 50 50 72/02/16 72/02/18 
00095 WDUCTW AT 25C MICROnHO WATER 3 273.3300 1233.400 35.12000 310 240 72/02/16 72/02/18 
00335 COO LOULEVEL MG/L UATER 2 225.0000 4050.000 63.64000 270.0 180.0 72/02/16 72/02/17 
00400 PH UI WATER 3 7.966700 -0434270 .2083900 8.20 7.80 72/02/16 72/02/18 
00410 T ALK CACO3 MG/L WATER 3 52.00000 1.000000 1.000000 53 51 72/02/16 72/02/18 
00435 T ACDITY CAC03 MG/L UATER 3 5.333300 6.333400 2.516600 8 3 72/02/16 72/02/18 
00500 RESIDUE TOTAL MG/L UATER 3 231.0000 21261.00 145.8100 395 116 72/02/16 72/02/18 
00530 RESIDUE TOT NFLT MG/L UATER 3 13.00000 93.00000 9.643700 24 6 72/02/16 72/02/18 
00620 N03-N TOTAL MG/L WATER 2 6.050000 .4050100 .6364100 6.500 5.600 72/02/16 72/02/17 
00625 TOT KJEL N MG/L UATER 2 1.350000 .OM9992 .0707050 1.400 1.300 72/02/16 72/02/17 
00680 T ORG C C MG/L UATER 3 54.13300 20.30300 4.505900 58.5 49.5 72/02/16 72/02/18 
00945 SULFATE S04-TOT MG/L WATER 3 11.66700 8.333500 2.886800 15 10 72/02/16 72/02/18 
01049 LEAD PB,DISS UG/L UATER 3 .OOOOOOO .OOOOOOO .OOOOOOO 0 0 72/02/16 72/02/18 
01051 LEAD PB,TOT UG/L WATER 3 .OOOOOOO .OOOOOOO .OOOOOOO 0 0 72/02/16 72/02/18 
39516 PCBS WHL SHPL UG/L UATER 1 .2000000 .200 .ZOO 72/02/16 72/02/16 
70300 RESIDUE DISS-180 C HG/L UATER 3 218.0000 21744.00 147.4600 386 110 72/02/16 72/02/18 

ISTORET RETRIEVAL DATE 91/12/12 PGM=INVENT PAGE: 9 



C- RADFORD AAP - VA0000248006 
- 37 11 40.0 080 32 20.0 1 

jl RADFORD ARSENAL WTFALL 006. 
'; ion VIRGINIA GI~YSOW 

Ab-cWTm OH'OR1vER 
KANAUHA RIVER 
1 11401 00 05050001009 0000.800 ON 
0000 FEET DEPTH 

- 
PARAMETER MED IUH RHK NWBER MEAN VARIANCE STAN DEV HAXIMJH HlNIUUn BEG DATE END DATE 

00010 WATER TEMP CENT UATER 3 10.03300 3.303500 1.817600 11.5 8.0 72/02/16 72/02/18 
00011 UATER TEMP FAHN UATER 3 50.06000 10.70100 3.271300 52.7 46.4 72/02/16 72/02/18 - 00080 COLOR PT-CO WITS UATER 3 5.000000 .OOOOOOO .OOOOOOO 5 5 72/02/16 72/02/18 
00095 CNDUCTW AT 25C HICROlHO UATER 3 206.6700 2433.400 49.32900 240 150 72/02/16 72/02/18 
00335 CCO LWLEML HG/L WATER 3 109.0000 17103.00 130.7800 260.0 32.0 72/02/16 72/02/18 
00400 PH SU WATER 3 8.533300 .I435200 .3788400 8.80 8.10 72/02/16 72/02/18 - 00410 T ALK C A ( W  HG/L UATER 3 45.00000 1.000000 1.000000 46 44 72/02/16 72/02/18 
00435 T ACDITY CACm HG/L WATER 3 6.000000 37.00000 6.082800 13 2 72/02/16 72/02/18 
00500 RESIDUE TOTAL HG/L UATER 3 128.3300 446.3500 21.12700 142 104 72/02/16 72/02/18 
00530 RESIDUE TOT NFLT HG/L UATER 3 33.66700 342.3400 18.50200 52 15 72/02/16 72/02/18 

.L 00550 OIL-GRSE TOT-SXLT HG/L UATER 2 2.000000 6.480000 2.545600 3.8 -2  72/02/17 72/02/18 
00610 NH3+NH4- N TOTAL MG/L UATER 3 .6933300 -2764300 .5257700 1.300 .370 72/02/16 72/02/18 
00612 UN-ION20 NH3-N HG/L UATER 3 .0640830 .0058634 .0765730 -151 .008 72/02/16 72/02/18 
00619 UN-ION20 NH3-NH3 UG/L UATER 3 -0779180 -0086684 .0931040 .I86 .010 72/02/16 72/02/18 
00625 TOT KJEL N HG/L UATER 2 .8550000 -3960500 -6293300 1.300 .410 72/02/16 72/02/18 
00680 T ORG C C MG/L UATER 3 4.500000 12.63000 3.553900 8.6 2.3 72/02/16 72/02/18 
01049 LEAD PB,DISS UG/L UATER 3 .OOOOOOO .0000000 .OOOOOOO 0 0 72/02/16 72/02/18 
01051 LEAD PB,TOT UG/L UATER 2 .OOOOOOO .OOOOOOO .0000000 0 0 7@2/16 72/02/18 - 39516 PCBS UHLWPL UG/L UATER 1 .2000000 -200 -200 72/02/16 72/02/16 
70300 RESIDUE DISS-180 C HG/L UATER 3 94.66700 80.34800 8.963700 105 89 72/02/16 72/02/18 
71900 MERCURY HG,TOTAL UG/L UATER 1 1.800000 1.8 1.8 72/02/16 72/02/16 

1STORET RETRIEVAL DATE 91/12/12 PGH= I NVENT PAGE: 10 - RADFORO AAP VA0000248007 
37 11 20.0 080 32 20.0 1 

dad a'J= $ RADFORD ARSENAL WTFALL 007 

ArnteJTTb %Q? O"ORIVER 
KANAUHA RIVER 

- 
PARAMETER UED IUU 

00010 UATER TEMP CENT UATER 
00011 UATER TEHP FAHN UATER 

di r 
00080 COLOR PT-CO UNITS UATER 
000% CNDUCTVY A T  25C HlCROlHO UATER 
00335 COD LWLEVEL HG/L WATER 
00400 PH SU UATER - 00410 T ALK CAC03 HG/L WATER 
00435 T ACOITY CAC03 HG/L UATER 
00500 RESIDUE TOTAL HG/L UATER 
00530 RESIDUE TOT NFLT UG/L UATER - 00610 NH3+NH4- N TOTAL HG/L UATER 
00612 UN-IONZD NH3-N HG/L UATER 
00619 UN-IOIJ20 NH3-NH3 HG/L WATER 
00620 N03-N TOTAL HG/L UATER - 00625 TOT KJEL N HG/L UATER 
00680 T ORG C C HG/L UATER 
00945 SULFATE S04-TOT HG/L UATER 
01049 LEAD P0,DISS UG/L WATER 
01051 LEAD P0,TOT UG/L UATER 
70300 RESIDUE DISS-180 C UG/L UATER 

11140100 05050001009 0000.800 ON 
0000 FEET DEPTH 

RMK NUMBER MEAN VARIANCE STAN OEV MAXIM MINIMUM 
3 15.00000 1.000000 1.OOODOO 16.0 14.0 
3 59.00000 3.238300 1.799500 60.8 57.2 
3 8.333300 8.333400 2.886800 10 5 
3 2013.300 759040.0 871.2300 3000 1350 
3 33.66700 608.3400 24.66500 62.0 17.0 
3 6.866700 1.823500 1.350400 8.20 5.50 
3 16.66700 112.3300 10.59900 28 7 
3 10.00000 75.00000 8.660300 20 5 
3 1671.700 757040.0 870.0800 2669 1068 
3 22.00000 151.0000 12.28800 36 13 
3 -1533300 -0345330 -1858300 -360 .OOO 
3 .0000873 1618E-11 .0001272 .0002 -000 
3 .0001062 2393E-11 .0001546 -0003 -000 
3 96.00000 2404.000 49.03100 144.000 46.000 
3 .I533300 -0345330 -1858300 .360 .OOO 
316.73300124.200011.14500 29.6 10.1 
2 775.0000 211250.0 459.6200 1100 450 
3 33.33300 933.3300 30.55100 60 0 
3 33.33300 933.3300 30.55100 60 0 
31649.700736660.0858.2900 2633 1051 

BEG DATE END DATE 
72/02/16 72/02/18 
72/02/16 72/02/18 
72/02/16 72/02/18 
72/02/16 72/02/18 
72/02/16 72/02/18 
72/02/16 72/02/18 
72/02/16 72/02/18 
72/02/16 72/02/18 
72/02/16 72/02/18 
72/02/16 72/02/18 
72/02/16 72/02/18 
72/02/16 72/02/18 
72/02/16 72/02/18 
72/02/16 72/02/18 
72/02/16 72/02/18 
72/02/16 72/02/18 
72/02/16 72/02/18 
72/02/16 72/02/18 
72/02/16 72/02/18 
72/02/16 72/02/18 



I 71900 UERCURY ' HG,TOTAL UG/L WATER 2 2.900000 .0000000 .0000000 2.9 2.9 72/02/16 72/02118 
ISTORET RETRIEVAL DATE 91/12&12 PGU=INVENT PAGE: 11 
RADFORD AAP 51 0038 

- 37 09 44.0 080 33 12.0 1 
9 NEU RIVER BELW RADFORD 

?&ad I f  VIRGINIA GRAYSON 
OHIO RIVER 050790 - /TYPA/AMBNT/STREAM \MM@ ~m~ 6C W P  KANAUHA RIVER 
11140100 05050001009 0004.270 ON 

0000 FEET DEPTH 

PARAMETER HED l 
00010 UATER TEUP CENT UATER 
00011 UATER TEMP FAHN UATER 
00060 STREAM FLW CFS UATER 
00070 TURB JKSN JTU UATER 
00080 COLOR PT-CO UNITS UATER 
00095 CNDUCTW AT 25C UICROnHO UATER 
00300 DO MG/L WATER 
00301 DO SATUR PERCENT UATER 
00310 BOD 5DAY UG/L UATER 
00335 COD LOULEVEL UG/L UATER 
00400 PH SU WATER 
00410 T ALK CAC03 MG/L UATER 
00435 T ACDITY CACCU UG/L WATER 
00500 RESIDUE TOTAL UG/L WATER 
00530 RESIDUE TOT NFLT UG/L UATER 
00550 OIL-GRSE TOT-SXLT UG/L UATER 
00610 MH3+NH4- N TOTAL MG/L UATER 
00612 UN-IWZD NH3-N UG/L UATER 
00619 UN- IONZD NH3-NH3 UG/L WATER 
00625 TOT KJEL N MG/L UATER 
00650 T PO4 POI, UG/L UATER 
00655 POLY PO4 POI, UG/L WATER 
00660 ORTHOPOI, POI, UG/L UATER 
00680 T ORG C C UG/L UATER 
00707 INVALID PAR NUMBER WATER 
00900 TOT HARD CAC03 MG/L UATER 
00915 CALCIUM CA,DISS UG/L UATER 
00925 MGNSILW MG,DISS UG/L UATER 
00940 CHLORIDE TOTAL MG/L LUTER 
00945 SULFATE S04-TOT MG/L UATER 
01045 IRON FE,TOT UG/L UATER 
01049 LEAD PB,OISS UG/L UATER 
01051 LEAD PB,TOT UG/L UATER 
01055 MANGNESE MN UG/L UATER 
01056 MANGNESE MN,DISS UG/L UATER 
03000 INVALID PAR NUUBER UATER 
16730 INVALID PAR NUIBER UATER 
31501 TOT COLI MFIMENDO /100nL WTER 
31616 FEC COLI UFU-FCBR /100nL UATER 

ISTORET RETRIEVAL DATE 91/12/12 
RADFORD AAP 

: UH RUK NUMBER HEAN VARIANCE STAY DEV WlW MINiUUU BEG DATE END DATE 
24 18.01300 89.11800 9.440200 27.0 1.5 64/07/07 75/07/22 
24 64.42200 288.7300 16.99200 80.6 34.7 64/07/07 75/07/22 
17 3448.300 18769000 4332.300 12700 570 62/08/22 64/09/03 
16 28.75000 188.3300 13.72400 80.0 25.0 64/07/07 64/09/03 
7 5.000000 8.333300 2.886800 10 0 64/08/22 72/02/18 

22 147.3600 988.9100 31.Cb?DO 21 0 100 64/07/07 72/02/18 
21 7.966700 3.500400 1.870900 10.7 4.5 64/07/07 75/07/22 
21 80.23500 237.9300 15.42500 1 11.8 51.7 64/07/07 75/07/22 
16 .9875000 .I478300 .38449QO 1.5 .O 64/07/07 75/07/22 
9 9.722200 92.45200 9.615200 25.0 2.0 64/08/22 75/07/22 

24 7.875000 .4828200 .6948500 9.50 6.90 64/07/07 75/07/22 
22 42.54600 6.547300 2.558800 47 38 64/07/07 72/02/18 
22 .5454600 1.021700 1.010800 3 0 64/07/07 72/02/18 
6 117.6700 22T7.900 47.72MO 196 72 72/02/16 72/02/18 

11 21.36400 672.2600 25.92800 87 1 64/07/07 72/02/18 
6 8.100000 17.30800 4.160300 16.2 5.0 ?2/_02/16 72/02/18 
5 .I200000 .0017000 .0412310 .I90 -090 72/02/16 72/02/18 
5 -0002163 1708E-11 .0001307 .0004 .00007 72/02/16 72/02/18 
5 .0002630 2525E-11 .0001589 .0005 -00008 72/02/16 72/02/18 
6 -3233300 .0109070 .I044400 .480 .I70 72/02/16 72/02/18 
1 .3200000 -32 .32 64/08/22 64/08/22 
2 .3000000 .OOOOOOO .OOOOOOO .30 .30 62/08/22 64/08/22 
2 .O200000 .0000000 .0000000 .02 .02 62/08/22 64/08/22 
5 3.220000 .3220300 .5674700 4.1 2.6 72/02/16 72/02/18 

16 28.75000 188.3300 13.72400 80.00000 25.00000 64/07/07 64/09/03 
4 40.00000 8.000000 2.828400 44 38 64/08/31 64/09/03 
4 8.500000 1.666700 1.291000 10.0 7.0 64/08/31 64/09/03 
4 4.500000 1.000000 1.000000 5.0 3.0 64/08/31 64/09/03 

16 2.750000 34.06700 5 .a6700 19 0 64/07/07 75/07/22 
7 9.714300 .2381600 .4880200 10 9 62/08/22 72/02/18 

15 246.6700 126950.0 356.3000 1300 0 64/07/07 64/09/03 
6 1.666700 16.66700 4.082500 10 0 72/02/16 72/02/18 
3 3.333300 33.33300 5.773500 10 0 72/02/16 72/02/18 
4 4500.000 1000000 1000.000 5000.0 3000.0 64/08/31 64/09/03 
1 .OOOOOOO -0 .O 64/08/22 64/08/22 
6 53.16700 1488.600 38.58200 109.0000 26.00000 64/07/07 64/07/11 

16 1492.900 24441000 4943.800 20000.00 20.00000 64/07/07 64/09/03 
16 1230.600 1250800 1118.400 3400 200 64/07/07 75/07/22 
14 1z8.7200 23985.00 154.8700 580 16 64/07/07 64/09/03 

PGM=I NVENT PAGE: 12 
5 10038 

OHIO RIVER 050790 
KANAWHA RIVER 
11140100 05050001009 0004.270 OM 
0000 FEET DEPTH 

PARAMETER MEDIUM RMK NUMBER MEAN VARIANCE STAN DEV MAXIUUH MINIMUM BEG DATE END DATE 



- 31673 FECSTREP MFKFAGAR /10011L UATER 
31679 FECSTREP MF M-ENT -/100WL UATER 
46570 CAL HARD CA nc nc/L WTER - 70300 RESIDUE DISS-180 C MG/L WATER 
71900 MERCURY HG,TOTAL UG/L WATER 
82028 R A T I O  FEC COL FEC STRP WATER 

ISTORET RETRIEVAL DATE 91/12/12 - 05050001009 
RADFORD PAP 

16 1492.900 24441000 4943.800 20000 20 64/07/07 64/09/03 
14261.140097440.00312.1500 1200 20 64/07/07 64/09/03 
4 39.75600 6.785200 2.604800 43 37 64/08/31 64/09/03 

12 82.16700 2678.200 51.75100 194 26 64/07/07 72/02/18 
1 .80000W .8 -8 72/02/16 72/02/16 

14 .7323500 .4832900 -6951900 2 -09 64/07/07 64/09/03 
PGH=INVENT PAGE: 13 

REACHES 7 STATIONS PROCESSED I N  THIS AGGREGATE 

m 0  STA END-PERIOD OF RECD I N  YRS 
STA BEG STA END # OF OBS # OF SAMPLE =O c.5 *3 >=3 

4972 1 0 349 17 2 0 0 0 
1972 4 4 333 18 0 4 0 0 - 1973 0 0 0 0 0 0 0 0 
1974 0 0 0 0 0 0 0 0 
1975 0 1 18 2 0 0 0 1 
1976 0 0 0 0 0 0 0 0 - 1977 0 0 0 0 0 0 0 0 
1978 0 0 0 0 0 0 0 0 
1979 0 0 0 0 0 0 0 0 
1980 0 0 0 0 0 0 0 0 

.-- 1981 0 0 0 0 0 0 0 0 
1982 0 0 0 0 0 0 0 0 
1983 0 0 0 0 0 0 0 0 
1 984 0 0 0 0 0 0 0 0 - 1985 0 0 0 0 0 0 0 0 
1 986 0 0 0 0 0 0 0 0 
1987 0 0 0 0 0 0 0 0 
1 988 0 0 0 0 0 0 0 0 

*"- 1989 0 0 0 0 0 0 0 0 
1990 0 0 0 0 0 0 0 0 
1991 0 0 0 0 0 0 0 0 

TOTAL 5 5 700 37 2 4 0 1 - ISTORET RETRIEVAL DATE 91/12/12 PGH=INVENT 
05050001009 REACHES 7 STATIONS PROCESSED IN T H I S  AGGREGATE 

RADFORD PAP 

PAGE: 14 

PARAMETER MEDIUM 
00010 WATER TEMP CENT WATER 
OOOII WATER TEMP FAHN WATER 
00060 STREAM FLW CFS YATER 
00070 TURB JKSN JTU YATER 
0080 COLOR PT-CO UNITS WATER 

,, 00095 CNDUCTW AT 25C MICRCHHO WATER 
00300 DO MG/L WATER 
00301 DO SATUR PERCENT WATER 
00310 BOD 5 DAY MG/L UATER - 00335 COD LOULEVEL MG/L WATER 
00400 PH SU WATER 
00410 T ALK CAC03 MG/L WATER 
00435 T ACDITY CAC03 MG/L WATER 
00500 RESIDUE TOTAL MG/L WATER 
00530 RESIDUE TOT NFLT MG/L WATER 
00550 OIL-GRSE TOT-SXLT MG/L WATER 
00610 NH3+NH4- N TOTAL MG/L UATER - 00612 UN-IONZD NH3-N MG/L YATER 
00619UN-IONW NH3-NH3 MG/L WATER 



1IC 00620 N03-N ' TOTAL MG/L UATER 
00625 TOT KJEL N - MG/L UATER 
00650 T PO4 PO4 MG/L WATER - 00655 POLY PO4 PO4 MG/L UATER 
00660 ORTHOP04 PO4 MG/L UATER 
00680 T ORG C C MG/L UATER 
00707 INVALID PAR NWBER UATER 

, 00900 TOT HARD CAC03 MG/L UATER 
00915 CALCIUM CA,DISS MG/L UATER 
00925 MGNSIUM MG,OISS MG/L UATER 
00940 CHLORIDE TOTAL MG/L UATER - 00945 SULFATE S04-TOT MG/L UATER 
01045 IRON FE,TOT UG/L UATER 
01049 LEAD PB,DISS UG/L UATER 
01051 LEAD PB,TOT UG/L UATER - 01055 MANGNESE MN UG/L UATER 
01056 MANGNESE MN,DISS UG/L UATER 
03000 INVALID PAR NUMBER UATER 
16730 INVALID PAR NWBER UATER 

A 31501 TOT COLI MFIMENDO /100nL UATER 
31616 FEC COLI MFM-FCBR /100nL UATER 
31673 FECSTREP MFKFAGAR /100nL UATER 
31679 FECSTREP HF M-ENT /lOOnL UATER - lSTORET RETRIEVAL DATE 91/12/12 

05050001009 
RADFORD AAP 

5 60.02000 3629.400 60.24500 144.000 5.600 72/02/16 72/02/18 
16 .4850000 .1926400 .4389100 1.400 -000 72/02/16 72/02/18 
1 .3200000 -32 .32 64/08/22 64/08/22 
2 .3000000 .0000000 .OOOOOOO -30 -30 62/08/22 64/08/22 
2 .0200000 .OOOOOOO .OOOOOOO .02 .02 62/08/22 64/08/22 

17 18.88200 379.6200 19.48400 58.5 2.3 72/02/16 72/02/18 
16 28.75000 188.3300 13.72400 80.00000 25.00000 64/07/07 64/09/03 
4 40.00000 8.000000 2.828400 44 38 64/08/31 64/09/03 
4 8.500000 1.666700 1.291000 10.0 7.0 64/08/31 64/09/03 
4 4.500000 1.000000 1.000000 5.0 3.0 64/08/31 64/09/03 

16 2.750000 34.06700 5.836700 19 0 64/07/07 75/07/22 
12 137.7500 107810.0 328.3400 1100 9 4/08/22 72/02/18 
15 246.6700 126950.0 356.3000 1300 0 64/07/07 64/09/03 
15 7.333300 320.9500 17.91500 60 0 72/02/16 72/02/18 
1 1 10 .OOOOO 420 .OOOO 20.49400 60 0 72/02/16 72/02/18 
4 4500.000 1000000 1000.000 5000.0 3000.0 64/08/31 64/09/03 
1 .0000000 .O .O 64/08/22 64/08/22 
6 53.16700 1488.600 38.58200 109.0000 26.00000 64/07/07 64/07/11 

16 1492.900 24441000 4943.800 20000.00 20.00000 64/07/07 64/09/03 
16 1230.600 1250800 1118.400 3400 200 64/07/07 75/07/22 
14 128.7200 23985.00 154.8700 580 16 64/07/07 64/09/03 
16 1492.900 24441000 4943.800 20000 20 64/07/07 64/09/03 
14 261.1400 97440.00 312.1500 1200 20 64/07/07 64/09/03 

PGM=INVENT PAGE: 15 
REACHES 7 STATIONS PROCESSED I N  THIS AGGREGATE 

- - 
PARMETER MEDIUM RMK 

39516 PCBS UHL snPL UG/L UATER 
46570 CAI. HARD U MG MG/L UATER - 70300 RESIDUE DISS-180 C MG/L UATER 
71900 MERCURY HG,TOTAL UG/L UATER 
82028 R A T I O  FEC COL FEC STRP UATER 

lSTORET RETRIEVAL DATE 91/12/12 PGM=INVENT 
L) 05050001010 REACHES 

RADFORD AAP 

- - 
NUMBER MEAN VARIANCE STAN DEV MAXIMUM MINIMUM BEG DATE END DATE 

3 .I666700 .0033334 .0577350 -200 -100 72/02/16 72/02/16 
4 39.75600 6.785200 2.604800 43 37 64/08/31 64/09/03 

24 315.2900 337190.0 580.6800 2633 26 64/07/07 72/02/18 
6 1.7'50000 .9550000 -9772400 2.9 -7  72/02/16 72/02/18 

14 -7323500 -4832900 -6951900 2 .09 64/07/07 64/09/03 
PAGE: 16 

1 STATIONS PROCESSED I N  T H I S  AGGREGATE 

STA BEG STA END # OF OBS # OF SAMPLE 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

STA END-PERIQ) OF REM I N  YRS 
=o <.5 <3 >=3 
1 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 



C 1990 0 - 0 0 0 
1991 0 0 -  0 0 

TOTAL 0 0 0 0 - lSTORET RETRIEVAL DATE 91/12/12 
RADFORD AAP 

- 
PARAMETER MEDIUM 

00010 UATER TEMP CENT UATER 
00011 UATER TEMP FAHN UATER 

, 00080 COLOR PT-CO UNITS UATER 
00095 CNDUCTW AT 25C MICRCUHO UATER 
00335 COO LWLEML MG/L UATER 
00400 PH SU UATER - 00410 T ALK CAW3 MG/L UATER 
00435 T ACDITY CAC03 MG/L WATER 
00500RESIDUE TOTAL MG/L UATER 
00530 RESIDUE TOT NFLT MG/L UATER - 00550 OIL-GRSE TOT-SXLT HG/L WATER 
00610 NH3+NH4- N TOTAL MG/L UATER 
00612 UN-IDIIZD NH3-N MG/L UATER 
00619 UN-IONZD NH3-NH3 MG/L UATER -- 00620 N03-N TOTAL MG/L UATER 
00625 TOT KJEL N MG/L UATER 
00680 T ORG C C MG/L UATER 
00945 SULFATE S04-TOT MG/L UATER - 70300 RESIDUE DISS-180 C MG/L UATER 
71900 MERCURY HG,TOTAL UG/L WATER 

1STORET RETRIEVAL DATE 91/12/12 
RAOFORD AAP 

PAGE: 17 

0 0 0 0 
0 0 0 0 
1 0 0 0 

PGH=INVENT 
VA0000248012 

37 11 00.0 080 31 40.0 1 
RADFORD ARSENAL WTFALL 012 

I2PA3 OHIO RIVER o s o m  
KANAUHA RIVER 
11140100 HQ 05050001099 0000.840 OFF 
0000 FEET DEPTH 

RMK NUMBER MEAN VARIANCE STAN DEV HAXIMU4 MINIMUM BEG DATE END DATE 
3 11.50000 1.000000 1.000000 12.5 10.5 72/02/16 72/02/18 
3 52.70000 3.238300 1.799500 54.5 50.9 72/02/16 72/02/18 
3 43.33300 433.3600 20.81700 60 20 72/02/16 72/02/18 
3 756.6700 75034.00 273.9200 1000 460 72/02/16 72/02/18 
3 12.30000 20.77000 4.557400 1 x 0  7.9 72/02/16 72/02/18 
3 7.600000 .0701450 -2648500 7.90 7.40 72/02/16 72/02/18 
3 109.0000 1009.000 31.76500 136 74 72/02/16 72/02/18 
3 3.333300 .3333600 -5773600 4 3 72/02/16 72/02/18 
3 446.0000 31024.00 176.1400 618 266 72/02/16 72/02/18 
3 5.000000 3.000000 1.732100 7 4 72/02/16 72/02/18 
3 13.40000 228.2800 15.10900 30.8 3.6 72/02/16 72/02/18 
3 .ROO000 .0487010 -2206800 .950 .510 72/02/16 72/02/18 
3 .0078790 .0000593 .0077020 .017 .003 72/02/16 72/02/18 
3 .0095800 .0000877 .0093648 .020 .003 72J02/16 72/02/18 
3 21.96000 729.6900 27.01300 53.000 3.780 72/b2/16 72/02/18 
2 .8250000 .0312510 .I767800 -950 .700 72/02/16 72/02/17 
3 7.000000 .0301440 .I736200 7.1 6.8 72/02/16 72/02/18 
3 178.3300 4658.400 68.25200 240 105 72/02/16 72/02/18 
3 441.0000 31003.00 176.0800 614 262 72/02/16 72/02/18 
2 .8500000 .0050011 .0707180 .9 -8 72/02/16 72/02/18 

PGM=INVENT PAGE: 18 
9-SLT000.50 VA9-OW0048 VA9-2x0048 

L 

-aUW c 2 s ~  ~ m w  oc 37 10 45.0 080 29 53.0 1 
SLATEBRANCH 

%OU@CG~ a- 09 SW-dM 0c QM? 51121 VIRGINIA MONTGCMERY 
05-OHIO RIVER + KANAUHA 050792 

C /TYPA/AMBNT/STREAH 

A- PARAMETER MED I UM 
00002 HSAHPLOC % FRDn RT BANK UATER 
00005 VSAHPLOC DEPTH X OF TOT UATER 
00010 WATER TEMP CENT WATER 

I 00011 WATER TEMP FAHN UATER 
00041 WEATHER WOCODE 4501 UATER 
00300 DO MG/L UATER 
00301 DO SATUR PERCENT UATER -- 00400 PH SU UATER 
00610 NH3+NH4- N TOTAL MG/L UATER 
00612 UN-IONZD NH3-N MG/L UATER 
00615 N02-N TOTAL MG/L UATER - 00619 UN-IONZD NH3-NH3 MG/L WATER 
00620 N03-N TOTAL MG/L WATER 
00625 TOT KJEL N MG/L UATER 
00630 NO2gN03 N-TOTAL MG/L UATER 

1- 01002 ARSENIC AS,TOT UG/L UATER 
01027 CADMIUM CD,TOT UG/L WATER 

21 VASUCB 
nnnn cccr nc 

Ha 05050001099 0002.790 OFF 
uuvv ~ E C I  YEPTH 

RMK NUMBER MEAN VARIANCE STAN DEV MAXIM MINIMUM 
35 50.00000 .OOOOOOO .OOOOOOO 50.0 50.0 
36 50.00000 .OOOOOOO .OOOOOOO 50 50 
44 11.50300 49.86800 7.061700 25.0 .0000009 
44 52.70500 161.5700 12.71100 77.0 32.0 
46 2.043500 .a869600 .9417900 3 1 
46 9.654900 4.347400 2.085100 14.0 6.4 
4486.11700204.540014.30200 110.0 49.3 
46 8.434400 -4757900 .a97700 9.30 7.00 
46 -2629700 .5172000 .7191700 4.699 .I00 
42 .0231200 .0066903 .0684860 .452 .0001 
46 .0295570 .OM2940 .0793350 -450 .010 
42 .0281110 .0069341 -0832710 .549 -0002 
18 .5&700 .2233600 .4726100 2.059 -010 
46 .8670800 4.379000 2.092600 11.390 .I00 
28 .7009600 .2610900 .5109700 3.01 .13 
4 3.250000 10.25000 3.201600 8 1 
5 9.999400 .0001831 .0135320 10 10 

BEG DATE END DATE 
74/12/10 78/05/04 
74/12/10 78/05/04 
74/12/10 79/06/25 
74/12/10 79/06/25 
74/12/10 79/06/25 
74/12/10 79/06/25 
74/12/10 79/06/25 
74/12/10 79/06/25 
75/01/30 79/06/25 
75/01 /30 79/06/25 
75/01/30 79/06/25 
75/01/30 79/06/25 
75/01 /30 76/ 1 1 /29 
75/01/30 79/06/25 
76/10/27 79/06/25 
76/06/16 79/06/25 
75/06/25 79/06/25 



rZ 01034 CHROMILDI CR, TOT UG/L 
01042 COPPER CU,TOT Y G / L  
01045 IRON FE,TOT UG/L - 01051 LEAD PB,TOT UG/L 
01055 MANGNESE MN UG/L 
01065 NICKEL N1,DISS UG/L 
01092ZINC ZN,TOT UG/L 

,- 31616 FEC COLI MFM-FCBR /100ML 
70505 T PO4 P-COL MG/L 
70507 PHOS-T ORTHO MG/L P 
71900 MERCURY HG,TOTAL UG/L - SSTORET RETRIEVAL OATE 91/12/12 

RADFORD AAP 

UATER 
UATER 
UATER 
UAT ER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 
UATER 

PGM=INVENT 

CI 

PARAMETER MEDIUM RMK 

00002 HSAMPLOC X FROM RT BANK WATER 
00005 VSAMPLOC DEPTH % OF TOT UATER - 00010 UATER TEMP CENT UATER 
00011 UATER TEMP FAHN UATER 
00041 WEATHER U I O  COOE 4501 UATER 
00070 TURB JKSN JTU WATER -.. 00094 CNDUCTW FIELD MICROMHO WATER 
00095 CNOUCTW AT 25C MICROnHO UATER 
00300 00 MG/L UATER 
00301 DO SATUR PERCENT UATER 

c- 00310 BOD 5 DAY MG/L UATER 
00340 COO H I L E M L  MG/L UATER 
00400 PH SU WATER - 00403 PH LAB SU UATER 
00410 T ALK CAC03 MG/L UATER 
00500 RESIDUE TOTAL MG/L UATER 
00505 RESIDUE TOT VOL MG/L UATER 

L 
00510 RESIDUE TOT FIX MG/L UATER 
00530 RESIOUE TOT NFLT MG/L UATER 
00535 RESIDUE VOL NFLT MG/L UATER 
00540 RESIOUE FIX NFLT MG/L UATER 

1- 
00610 NH3+NH4- N TOTAL MG/L UATER 
00612UN-IONZD NH3-N MG/L UATER 
00615 NO2-N TOTAL MG/L UATER 
00619 UN-IONZD NH3-NH3 MG/L UATER - 00620 N03-N TOTAL MG/L UATER 
00625 TOT KJEL N MG/L WATER 
00630 NO2&N03 N-TOTAL MG/L WATER 
00665 PHOS-TOT MG/L P WATER - 00671 PHOS-OIS ORTHO MG/L P WATER 
00680 T ORG C C MG/L WATER 
00900 TOT HARD CAC03 MG/L UATER 
00940 CHLORIDE TOTAL MG/L UATER - 00945 SULFATE S04-TOT MG/L WATER ,#p 
00951 FLUORIDE F,TOTAL MG/L 
01002 ARSENIC AS,TOT 

# "  &' 
01012 BERYLIUn BE,TOT 

UG/L u A T E R ~  # 01003 ARSENIC SEDMGIKG DRY UGT UATER 
CI UG/L UAI tq 

01027 cmnlun CO,TOT UG/L UATER 
1STORET RETRIEVAL DATE 91/12/12 PGM=INVENT 
RADFORD AAP 

7 9.999300 .0001627 .0127S80 10 10 74/12/10 79/06/25 
7 9.999300 .0001627 .0127580 10 10 74/12/10 79/06/25 
2 150.0000 5000.000 70.71100 200 100 79/01/10 79/06/25 
7 21.42400 201.1800 14.18400 38 3 74/12/10 79/06/25 
2 155.0000 22050.00 148.4900 260.0 50.0 79/01/10 79/06/25 
7 72.85200 2156.800 46.44100 100 .0010 74/12/10 79/06/25 
7 27.13700 190.3800 13.79800 50 10 74/12/10 79/06/25 

45 397.7800 1057500 1028.400 6000 100 75/01/30 79/06/25 
46 .4521100 2.070300 1.438900 8.50 .10 75/01/30 79/06/25 
46 .I530400 .4512000 .671R00 4.500 .010 75/01/30 79/06/25 

7 .4435000 .OW6100 .0980310 -5 .3 74/12/10 79/06/25 
PAGE: 19 

9-STE002.41 VA9-OW(0049 VA9-2x0049 
37 11 02.0 080 30 04.0 1 

j STRWBLESCREEK 
51155 VIRGINIA PULASKI 
05-OHIO RIVER + KANAWHA 050791 
9-NEW 
21 VASUCB HQ 05050001099 0002.790 OFF 
0000 FEET DEPTH 

NUMBER MEAN VARIANCE STAN OEV WICKICI M I N I M  BEG OATE EN0 OATE 
93 50.00000 .OOOOOOO .OOOOOOO 50.0 50.0 70/04/01 81/11/16 
90 49.44500 27.78000 5.270700 50 0 70/04/01 78/05/04 

212 12.34300 53.14400 7.290000 30.0 - 0  70/04/01 91/02/11 
212 54.21500 172.3200 13.12700 86.0 32.0 70/04/01 91/02/11 
248 2.036300 .8934200 .9452100 4 1 70/04/01 91/02/11 

4 4.625000 16.22900 4.028600 10.0 .5 7u04/05 87/10/27 
110 341.0800 8547.400 92.45200 576 5 79/07/20 91/02/11 

2 427.8500 17993.00 134.1400 523 333 89/04/10 89/08/08 
212 9.724000 5.807600 2.409900 15.6 .8 70/04/01 91/02/11 
21188.66000323.900017.99700 140.0 6.7 70/04/01 91/02/11 
107 1.854100 4.092100 2.022900 14.0 1.0 70/04/01 88/06/16 
102 10.41200 103.2000 10.15900 76 1 79/07/20 88/06/16 
213 8.369300 .3924300 -6264400 10.00 6.10 70/04/01 91/02/11 

18 8.010800 .On9690 .2701300 8.4 7.3 70/04/01 88/06/16 
16 156.1900 2469.500 49.69400 210 80 70/04/01 88/06/16 
10 320.2000 3484.200 59.02700 419 200 70/04/01 88/02/16 
10 80.20000 2145.500 46.32000 1 64 0 70/04/01 88/02/16 
10 238.0000 2905.100 53.89900 339 154 70/04/01 88/02/16 

107 22.16800 3409.100 58.38800 400 2 70/04/01 88/06/16 
107 11.49500 3333.900 57.74000 600 0 70/04/01 88/06/16 
107 22.01900 7301.400 85.44800 800 0 70/04/01 88/06/16 
197 .5319800 1.579400 1.256700 9.000 .010 70/04/01 88/06/16 
194 .0238420 .0031788 .0563810 .569 .00001 70/04/01 88/06/16 
199.0764610.0240430.1550600 1.049 .010 70/04/0188/06/16 
194 .0289900 .0046992 .0685510 .692 .00001 70/04/01 88/06/16 
169 1.765200 2.864100 1.692400 11 -250 .I40 70/04/01 88/06/16 
195 1.032500 4.087600 2.021800 11.590 .I00 70/04/01 88/06/16 
29 1.961700 1.655200 1.286600 7.00 .30 76/10/27 79/06/25 
98 .I173500 .0053659 -0732530 .600 .I00 79/07/20 88/06/16 

100 .0375000 .0041018 .0640450 .550 -010 79/07/20 88/06/16 
97 5.892000 19.96100 4.467800 24.0 1.0 79/07/20 88/06/16 
35 214.0300 1573.000 39.66100 260 118 86/05/29 91/02/11 

1 15.70000 16 16 87/06/10 87/06/10 
1 25.60000 26 26 87/06/10 87/06/10 
1 .2400000 .24 .24 87/06/10 87/06/ 10 

21 3.190200 6.060900 2.461900 10 1 .O 71/03/03 90/10/16 
6 9.641700 2.864500 1.692500 12.10 8.00 80/01/29 90/07/26 
1 1.000000 1.00 1.00 84/05/22 84/05/22 

25 6.579600 18.47000 4.297600 10 1.0 70/11/02 90/10/16 
PAGE: 20 

9-STE002.41 VA9-OW0049 VA9-2x0049 
37 11 02.0 080 30 04.0 1 

.# STRWBLESCREEK 



PARMETER MEDIUM RWK 
01028 CD MUD DRY UGT WG/KG-CD UATER 
01029 CHRWIUM SEDMG/KG DRY UGT UATER 
01034 CHROnlUM CR,TOT UG/L UATER 
01042 COPPER W,TOT UG/L UATER 
01043 COPPER SEDMG/KG DRY UGT UATER * 01045 - IRON FE,TOT UG/L IdRm 
01051 LEAD PB,TOT UG/L UATER 
01052 LEAD SEDWG/KG DRY UGT UATER 
01053 WN )4UD DRY UGT MG/KG-MN UATER 
01055 MNGNESE MN UG/L UATER 
01059 THALLIUM TL,TOTAL UG/L UATER 
01065 NICKEL NI,DISS UG/L UATER 
01067 NlCKEL N1,TOTAL UG/L UATER 
01068 NICKEL SEDMG/KG DRY UGT UATER -* 01092 ZINC ZN,TOT UG/L WTER 
01093 ZINC SEDMG/KG DRY UGT UATER * 01 147 SELWIW SE,TOT UG/L UAIER 
01148 SELENIUM SEDMG/KG DRY UCT UATER * 01 1 ,o FE MlD DRY WT MG/KG-FE Y*XII 
01351 STREAA FLOU SEVERITY UATER 
31505 TOT COLI WPN CONF /100nL WATER - 31616 FEC COLI MFM-FCBR /100nL UATER 
34259 DELTABHC TOTUG/L UATER 
34351 ENDSULSF TOTUG/L UATER 
34356 B-EN00 SULFAN TOTWG/L UATER - 34361 A-END0 SULFAN TOTIUG/L UATER 
34366 ENDRINAL DEHYDE TOTWG/L UATER 
34671 PCB 1016 TOTWG/L UATER 
38442 DICAMBA (BANVEL) DISSUG/L UATER 
38451 OICLPROP SUSWG/L WATER 
38745 2,4-OB TOTWG/L UATER 
39032 PCP TOT UG/L WATER 
39062 CHLORDAN C ISOMER WS-UG/L UATER 

C 39065 CHLOROAN T ISOMER WS-UG/L UATER 
39068 NONACHLR C ISOnER WS-UG/L UATER 
39071 NONACHLR T ISOnER WS-UG/L UATER - 39300 P,PIDDT TOT UG/L UATER 
39305 O,P1 DDT UHL SMPL UG/L UATER 
39310 P,PIDDD TOT UG/L UATER 

ISTORET RETRIEVAL DATE 91/12/12 PGM=INVENT 

U 
RADFORD AAP 

d b 3 % ~ q  C- 

51155 VIRGINIA WLASKI 
05-OHIO R l M R  + KANAUHA 050791 
9-NEU 
21 VASYCB HQ 05050001099 0002.790 OFF 
0000 FEET DEPTH 

NUMBER MEAN VARIANCE STAN DEV WIeKll l  MINIMUM BEG DATE EN0 DATE 
5 .4960000 .2127300 .4612300 1.00 -1  1 80/07/22 90/07/26 
6 19.05800 11.43500 3.381500 22.00 14.00 80/01/29 90/07/26 

34 16.68100 406.4300 20.16000 100 1 70/04/01 90/10/16 
34 13.97000 133.0000 11.53300 50 10 70/04/01 90/10/16 

6 17.18500 20.56600 4.535000 25.00 11.50 80/01/29 90/07/26 
8 166.2300 15505.00 124.5200 400 50 70/11/02 90/10/16 

31 10.35300 40.86400 6.392500 27 2 70/11/02 90/10/16 
5 31.22000 172.6200 13.13900 45.00 14.80 80/07/22 90/07/26 
1 600.0000 600.00 600.00 89/04/10 89/04/10 
8 66.24800 2198.300 46.88600 160.0 10.0 70/04/01 90/10/16 
1 1.000000 1 1 84/05/22 84/05/22 

12 84.99200 1227.000 35.02900 100 10 73/01 /30 79/06/25 
11 22.72700 321.8200 17.93900 50 10 81/04/29 90/10/16 
6 18.20700 18.91000 4.348500 25.00 12.50 80/01/29 90/07/26 

34 21.76200 202.8300 14.24200 50 10 70/04/01 90/10/16 
6 85.39700 291.3200 17.06800 104.00 62.18 80/01/29 90/07/26 
4 3.000000 5.333300 2.309400 5 1 82/04/05 88/10/12 
1 7.000000 7.00 7.00 89/04/10 89/04/10 
1 30000.00 30000.00 30000.00 89/04/10 89/04/10 

116 3.250000 .4673900 .6836600 5 2 79/07/20 88/06/16 
7 4575.700 20703000 4550.000 11000 930 7@4/27 70/11/02 

200 553.8900 1560700 1249.300 7SOO 0 70/11/30 91/02/11 
1 .1000000 -100 .I00 84/10/2984/10/29 
1 .1000000 .lo0 .I00 84/10/29 84/10/29 
1 .1000000 .I00 .I00 84/10/2984/10/29 
1 .1000000 .lo0 .I00 84/10/2984/10/29 
1 .1000000 .I00 .lo0 84/10/2984/10/29 
1 .1000000 .I00 .I00 84/10/29 84/10/29 
1 .2000000 -200 -200 84/10/29 84/10/29 
1 .2000000 -200 -200 84/10/29 84/10/29 
1 .2000000 .200 .200 84/10/29 84/10/29 
4 .0250000 .0025000 .0500000 -100 -000 80/01/29 84/10/29 
3 .OW0000 .0000000 .0000000 .OOO .OOO 80/01/29 82/04/05 
3 .0000000 .OOOOOOO .OOOOOOO .OOO .OOO 80/01/29 82/06/05 
3 .OOOOOOO .OOOOOOO .OOOOOOO .OOO -000 80/01/29 82/04/05 
3 .0000000 .0000000 .0000000 -000 -000 80/01/29 82/04/05 
4 .0250000 .0025000 .0500000 .I00 .OOO 80/01/29 84/10/29 
3 .OOOOOOO .OOOOOOO .OOOOOOO .OOO .OOO 80/01/29 82/06/05 
4 .0250000 -0025000 .0500000 -100 .000 80/01/29 84/10/29 

PAGE: 21 
9-STE002.41 VA9-024x0049 VA9-2x0049 

37 11 02.0 080 30 04.0 1 
jt' STRWBLESCREEK 

51155 VIRGINIA PULASKI 
05-OHIO R l M R  + KANAUHA 050791 
9-NEU 
2 1 VASYCB HQ 05050001099 0002.790 OFF 
0000 FEET DEPTH 

- PARAMETER WED I UM RMK NUMBER MEAN VARIANCE STAN DEV MAXIMUM MINIMUM BEG DATE END DATE 
39315 O,P' DDD WHL SMPL UG/L WATER 3 .OOOOOOO .OOOOOOO .OOOOOOO .OOO .OOO 80/01/29 82/04/05 
39320 P,PIDDE TOT UG/L WATER 4 .0250000 .0025000 .0500000 .I00 -000 80/01/29 84/10/29 
39327 0 P DDE UHL SUP L UG/L WATER 3 .OOOOOOO .OOOOOOO .0000000 -000 .OOO 80/01/29 82/04/05 - 39330 ALDRI N TOT UG/L UATER 5 .0400000 .0030000 .0547720 -100 -000 80/01/29 84/10/29 

9 39333 ALDRIN SEDUG/KG DRY UGT UATER 2 .OOOOOOO .OOOOOOO .OOOOOOO -00 -00 81/05/27 83/01/31 



I 39337 ALPHABHC TOTUG/L WATER 
39338 BETA BHC JOTUG/L UATER 
39340 W B H C  LINOANE TOT.UG/L UATER 
39350 CHLRDANE TECHWET TOT UG/L UATER - 
39380 DIELDRIN TOTUG/L UATER 
39390 ENORIN TOT UG/L UATER 
39400 TOXAPHEN TOTUG/L UATER 

C 
39410 HEPTCHLR TOTUG/L UATER 
39420 HPCHLREP TOTUG/L UATER 
39480 MTHXYCLR UHL SMPL UG/L UATER 
39488 PCB-1 221 TOTUG/L UATER 

C. 
39492 PCB-1232 TOTUG/L UATER 
394% PCB-1242 TOTUG/L UATER 
39500 PCB-1248 TOTUG/L UATER 
39508 PCB-1260 TOTUG/L UATER 

M 
39516 PCBs UHL SMPL UG/L UATER 
3W30 ATRAZlNE UHL SMPL UG/L UATER 
3W31 ATRAZINE MW UG/KG UATER 
39700 HCB TOT UG/L UATER - 39730 2.4-D UHLSMPL UG/L UATER 
39740 2,4,5-T UHL SWL UG/L UATER 
39760 SILMX UHL SMPL UG/L UATER 
70505 TP04 P-COL MG/L UATER 

-. 70507 PHOS-T ORTHO MG/L P UATER 
71900 MERCURY HG.TOTAL UG/L UATER 

*71921 MERCURY SEOMG/KG DRY UGT UATER 
74041 WF SAMPLE UPDATED UATER - 77825 ALACHLOR TOTAL UG/L UATER 

1STORET RETRIEVAL OATE 91/12/12 
RADFORO AAP 

1 .1000000 .I00 .I00 84/10/29 84/10/29 
1 .1000000 .I00 .I00 84/10/2984/10/29 
1 .1000000 .I00 .I00 84/10/29 84/10/29 
3 .OOOOOOO .OOOOOOO .OOOOOOO .OOO .OOO 80/01/29 82/04/05 
4 -0250000 .0025000 .0500000 .I00 .OOO 80/01/29 84/10/29 
4 .0250000 .0025000 .0500000 .I00 -000 80/01/29 84/10/29 
1 .1000000 .I00 -100 84/10/29 84/10/29 
1 .1000000 -100 .I00 84/10/29 84/10/29 
1 .1000000 .I00 .I00 84/10/29 84/10/29 
3 .OOOOOOO .OOOOOOO .OOOOOOO .OOO -000 80/01/29 82/04/05 
1 .1000000 -100 .I00 84/10/29 84/10/29 
1 .1000000 -100 .I00 84/10/29 84/10/29 
1 .1000000 .I00 .I00 84/10/29 84/10/29 
1 .1000000 -100 -100 84/10/29 84/10/29 
1 .1000000 .I00 -100 84/10/29 84/10/29 
3 .0000000 .OOOOOOO .OOOOOOO -000 -000 80/01/29 82/04/05 
2 .2750000 .lo12600 .3182100 .SO0 -050 71/07/14 83/09/22 
2 .OOOOOOO .OOOOOOO .OOOOOOO .OO .OO 81/05/27 83/01/31 
3 .OOOOOOO .OOOOOOO .OOOOOOO .OOO -000 80/01/29 82/04/05 
1 .2000000 .200 -200 84/10/2984/10/29 
1 .2000000 .200 .200 84/10/29 84/10/29 
1 .2000000 -200 -200 84/10/29 84/10/29 

98 1.114400 2.282200 1.510700 6.10 .010 70/04/01 79/06/25 
98 -9764200 2.070400 1.438900 5.799 .010 70/04/01 79/06/25 
34 .4236200 .0097462 -0987230 .5 .3 70/09/15 90/10/16 
6 .I966700 .0173870 .1318600 .4 -05 80/01/29 90/07/26 

71 879410.0 1565E+05 12510.00 910425 860722 84/10/29 91/02/11 
1 .2000000 .200 -200 84/10/29 84/10/29 

PGM=INVENT PAGE: 22 
9-STE003.74 VA9-024x0050 VA9-WOO50 

37 11 22.0 080 29 24.0 1 
+rSTRaJBLES CREEK 

51121 VIRGINIA MONTGOMERY 
05-OHIO RIVER + KANAUHA 050792 

/TYPA/AMBNT/STREW aAAP <BACK&P~~B) 9-NEU 

PARAMETER MEDIUM 
00002 HSAMPLOC X FRDn RT BANK UATER - 00005 VSAnPLOC DEPTH X OF TOT UATER 
00010 UATER TEMP CENT UATER 
00011 UATER TEMP FAHN UATER 
00041 UEATHER WO CWE 4501 UATER 

e 00300 DO MG/L UATER 
00301 00 SATUR PERCENT UATER 
00400 PH SU UATER - 00610 NH3+NH4- N TOTAL MG/L UATER 
00612 UN-ICUZO NH3-N MG/L UATER 
00615 1302-13 TOTAL MG/L UATER 
00619 UN-IONZD NH3-NH3 MG/L UATER - 00620 N03-N TOTAL HG/L UATER 
00625 TOT KJEL N MG/L UATER 
00630 N028N03 N-TOTAL HG/L UATER 
01002 ARSENIC AS,TOT UG/L UATER 

I 
01003 ARSENIC SEOMG/KG DRY UGT UATER 
01027 CADMIUM CD,TOT UG/L 
01028 CO MU0 ORY UGT HG/KG-CO UATER 
01029 CHROMIW SEOMG/KG DRY UGT UATER - 01034 CHROMIUM CR,TOT UG/L W A l t R  

01042 COPPER N , T O T  UG/L UATER 
01043 COPPER SEOMG/KG DRY UGT UATER 
01045 I R O N  FE,TOT UG/L WATER - 01051 LEAD PB,TOT UG/L UATER 
01052 LEAD SEDMG/KG DRY UGT UATER 

f l  2lVASUCB Ha 05050001099 0003.560 OFF 
0000 FEET DEPTH 

RMK NUMBER MEAN VARIANCE STAN OEV MAXIMUM MINIMUM 
59 50.00000 .OOOOOOO .OOOOOOO 50.0 50.0 
60 50.83300 41.66700 6.455000 100 50 
70 12.06500 50.10300 7.078400 24.4 .0000009 
7053.71700162.320012.74000 76.0 32.0 
70 2.000000 .8985500 .9479200 3 1 
71 8.876600 4.341900 2.083700 14.0 4.2 
70 80.51800 211.2000 14.53300 109.5 48.3 
718.281200.4197000.6478400 9.70 6.80 
69 1.502600 3.964000 1.991000 8.500 -100 
68 .0520200 .0061598 .0784850 .367 .0001 
68 .2040800 .0555240 .2356400 .850 -010 
68 -0632500 .0091066 .W54290 -446 .0002 
40 2.520700 2.080900 1.442600 7.000 .I40 
67 2.382800 9.142400 3.023600 12.590 .I00 
29 1.959500 .7400800 -8602800 3.70 .37 

5 1.800000 .7000100 .8366600 3 1 
1 6.699000 6.70 6.70 
8 9.999300 .0001046 -0102290 10 10 
1 .3299000 .33 -33 
1 33.29000 33.29 33.29 

14 9.999100 .0001502 .0122570 10 10 
14 9.999100 .0001502 -0122570 10 10 
1 48.00000 48.00 48.00 
2 225.0000 1250.000 35.35500 250 200 

13 10.69000 73.67200 8.583300 32 2 
1 23.29000 23.29 23.29 

BEG OATE EN0 OATE 
73/01 /30 78/05/04 
73/01 /30 78/05/04 
73/01 /30 79/06/25 
73/01/30 79/06/25 
73/01 /30 79/06/25 
73/01/30 79/06/25 
73/01/30 79/06/25 
73/01 /30 79/06/25 
73/01 /30 79/06/25 
73/01/30 79/06/25 
73/01/30 79/06/25 
73/01 /30 79/06/25 
73/01/30 76/11/29 
73/01 /30 79/06/25 
76/10/27 79/06/25 
75/12/02 79/06/25 
76/04/14 76/04/14 
73/08/13 79/06/25 
76/04/14 76/04/14 
76/04/14 76/04/14 
73/01 /30 79/06/25 
73/01 /30 79/06/25 
76/04/14 76/04/14 
79/01/10 79/06/25 
73/01/30 79/06/25 
76/04/14 76/04/14 



- 01055 UANGWESE MN UG/L WATER 
01065 NICKEL N1,DISS -UG/L WATER 
01068 NICKEL SEDMG/KG DRY WGT WATER 

- 
% npw ~WR. 

01093 ZINC SEDMG/KG DRY UGT UATER 

31616 FEC COLI MFM-FCBR /100ML UATER 

I 
70505 T PO4 P-COL MG/L WATER 
70507 PHOS-T ORTHO MG/L P WATER 
71900 MERCURY HG,TOTAL UG/L WATER 
71921 MERCURY SEDMGIKG DRY WGT WATER 

qSTORET RETRIEVAL DATE 91/12/12 
L- 

RADFORD AAP 

2 205.0000 18050.00 134.3500 300.0 110.0 79/01/10 79/06/25 
13 93.06900 622.9300 24.95900 100 10 73/01/30 79/06/25 
1 16.69000 16.69 16.69 76/04/14 76/04/14 

14 27.13700 298.8000 17.28600 70 10 73/01/30 79/06/25 
1 183.0000 183.00 183.00 76/04/14 76/04/14 
1 9300.000 9300 9300 75/02/07 75/02/07 

67 626.8700 2081100 1442.600 6000 100 73/01/30 79/06/25 
69 1.482300 2.557700 1.599300 6.00 .10 73/01/30 79/06/25 
69 1.359400 2.521300 1.587900 5.699 .010 73/01/30 79/06/25 
14 .47inoo .0052962 .onmo -5 .3 73/01/30 79/06/25 
1 .7199000 -7  .7 76/04/14 76/04/14 

PGM=I NVENT PAGE: 23 
9-STE008.56 VA9-02-X0051 VA9-2x0051 

37 12 59.0 080 26 07.0 1 

e cPrrY- STROUBLES CREEK 
LI 51121 VIRGINIA MONTGWERY 

(jm* F&E.\ @A? 05-OHIO RIVER + KANAWHA 050792 
/TYPA/AMBNT/STREM 9-NEW 

2lVASUCB 
0000 FEET DEPTH 

HP 05050001099 0007.840 OFF 

PARAMETER MEDIUM RMK NUMBER MEAN VARIANCE STAN DEV MAXIMLM MINIMUM BEG DATE END DATE 
00002 HSAMPLOC X FROn RT BANK WATER 53 50.00000 .OOOOOOO .OOOOOOO 50.0 50.0 73/01/30 78/05/30 
00005 VSAMPLOC DEPTH % OF TOT WATER 53 50.00000 .0000000 .0000000 50 50 73/01/30 78/05/30 - 00010 WATER TEMP CENT WATER 62 13.91500 54.64300 7.392100 25.6 .OOOOOW 73/01/30 79/06/28 
00011 WATER TEMP FAHN WATER 62 57.04800 177.0300 13.30500 78.0 32.0 73/01/30 79/06/28 
00041 WEATHER W O  CODE 4501 WATER 61 2.065600 .9289600 .9638300 3 1 73/01/30 79/06/28 
00300 DO MG/L WATER 62 9.219700 5.789300 2.406100 16.4 4.8 7Y_01/30 79/06/28 - 00301 DO SATUR PERCENT WATER 62 88.22400 563.9900 23.74800 145.8 38.4 73/01/30 79/06/28 
00400 PH SU WATER 62 8.410800 .2908600 .5393100 9.50 6.80 73/01/30 79/06/28 
00610 NH3+NH4- N TOTAL MG/L WATER 61 .1144100 .0032430 .0569470 -400 .030 73/01/30 79/06/28 
00612 UN-IONZD NH3-N HG/L WATER 61 .0127540 .0002093 .0144670 -068 .00006 73/01/30 79/06/28 - 00615 NO2-N TOTAL MG/L WATER 61 .0175370 .0001321 .0114950 .070 .010 73/01/30 79/06/28 
00619 UN-IONZD NH3-NH3 MG/L WATER 61 .0155080 .0003094 .0175910 -083 .00007 73/01/30 79/06/28 
00620 N03-N TOTAL MG/L WATER 38 1.840500 1.010300 1.005200 4.399 .550 73/01/30 78/01/11 
00625 TOT KJEL N MG/L WATER 59 .3338300 .0271080 .I646400 .800 .I00 73/01/30 79/06/28 

C-. 00630 NOZBN03 N-TOTAL MG/L WATER 23 1.756200 .9032600 .9504000 3.30 -12 76/10/07 79/06/28 
01002 ARSENIC AS,TOT UG/L WATER 5 1.400000 .3000200 .5477400 2 1.0 73/08/13 79/06/28 
01027 CADMIUM CD,TOT UG/L WATER 7 8.713800 11.57100 3.401500 10 1 .O 73/08/13 79/06/28 
01034 CHROnIUM CR,TOT UG/L WATER 11 16.36100 205.3500 14.33000 50 10 73/01/30 79/06/28 

C 01042 COPPER CLI,TOT UG/L WATER 11 9.999300 .OOOW76 .0098821 10 10 73/01/30 79/06/28 
01045 IRON FE,TOT UG/L WATER 2 125.0000 1250.000 35.35500 150 100 79/01/17 79/06/28 
01051 LEAD PB,TOT UG/L WATER 10 14.39700 142.4700 11.93600 45 4 73/01/30 79/06/28 - 01055 MANGNESE MN UG/L WATER 290.000005000.00070.71100 140.0 40.0 79/01/1779/06/28 
01065 NICKEL N1,DISS UG/L WATER 11 91.81100 736.2300 27.13400 100 10 73/01/30 79/06/28 
01092 ZINC ZN,TOT UG/L WATER 11 18.17800 56.31600 7.504400 30 10 73/01/30 79/06/28 
31505 TOT COLI MPN CONF /10OML WATER 2 265.0000 2450.000 49.49800 300 230 77/05/11 77/08/08 - 31616 FEC COLI MFM-FCBR /100ML WATER 60 1087.800 3013600 1736.000 6000 70 73/01/30 79/06/28 
70505 T PO4 P-COL MG/L WATER 61 .lo49100 .0008078 .0284230 .30 .10 73/01/30 79/06/28 
70507 PHOS-T ORTHO MG/L P WATER 61.0519600.0021387.0462460 -180 -010 73/01/3079/06/28 
71900 MERCURY HG,TOTAL UG/L WATER 11 .4456500 .0087516 .0935500 .5 .3 73/01/30 79/06/28 - lSTORET RETRIEVAL DATE 91/12/12 PGM=INVENT PAGE: 24 

05050001099 REACHES 6 STATIONS PROCESSED I N  T H I S  AGGREGATE 
RADFORD AAP 

II 

0 STA END-PERIOD OF RECD IN YRS 
STA BEG STA END # OF OBS # OF SAMPLE =O c.5 ~3 > =3 

4972 1 0 377 18 1 0 0 0 - 1972 1 1 286 15 0 1 0 0 
1973 2 0 694 37 0 0 0 0 





- 01002 ARSENIC - AS,TOT UG/L UATER 35 2.742700 5.137100 2.266500 10 1.0 71/03/03 90/10/16 
01003 ARSENIC SEDRG/KG D R Y  UGT UATER 7 9.221300 3.624200 1.903700 12.10 6.70 76/04/14 90/07/26 
01012 BERYLlUH BE,TOT UG/L UATER 1 1.000000 1 .00 1 .00 84/05/22 84/05/22 

- 1STORET RETRIEVAL DATE 91/12/12 PGM=lNVENT PAGE: 26 
05050001099 REACHES 6 STATIONS PROCESSED I N  THIS AGGREGATE 

RADFORD AAP 

C 

PARAMETER HED 
01027 CADHlUn CD,TOT UG/L UATER 
01028 CD HB DRY UGT HG/KG-Q) UATER - 01029 CHRCUIUI SEDHG/KG DRY UGT UATER 
01034 CHRCUlW CR,TOT UG/L UATER 
01042 COPPER CU,TOT UG/L UATER 
01043 COPPER SEDRG/KG DRY UGT UATER - 01045 IRON FE,TOT UG/L UATER 
01051 LEAD PB,TOT UG/L UATER 
01052 LEAD SEDHG/KG DRY UGT UATER 
01053 MN MID DRY UGT HG/KG-MN UATER - 01055CUNGNESE HN UG/L WATER 
01059 THALLlUn TL,TOTAL UG/L UATER 
01065 NICKEL NI,DISS UG/L UATER 
01067 NICKEL N1,TOTAL UG/L UATER - 01068 NICKEL SEDHG/KG DRY UGT UATER 
01092 ZINC ZN,TOT UG/L UATER 
01093 ZINC SEDMG/KG DRY UGT UATER 
01147 SELENIW SE,TOT UG/L UATER - 01148 SELENIUI SEDHG/KG DRY UGT UATER 
01170 FE HW DRY UGT HG/KG-FE UATER 
01351 STREAM FLOU SEVERITY UATER 
31505 TOT COLI HPN CONF /100ML UATER - 31616 FEC COLI HFM-FCBR /10OHL UATER 
34259 DELTABHC TOTUG/L UATER 
34351 ENDSULSF TOTUG/L UATER 
34356 B-END0 SULFAN TOTWG/L UATER - 34361 A-END0 SULFAN TOTWG/L UATER 
34366 ENDRlNAL DEHYDE TOTWG/L UATER 
34671 PCB 1016 TOTWG/L UATER 
38442 DlCAMBA (BANVEL) DISSUG/L UATER - 38451 DICLPROP SUSWG/L UATER 
38745 2,4-DB TOTWG/L UATER 
39032 PCP TOT UG/L UATER 

L 

39062 CHLORDAN C ISOnER M-UG/L UATER 
39065 CHLORDAN T ISOHER WS-UG/L UATER 
39068 NONACHLR C ISOnER M-UG/L UATER 
39071 NONACHLR T ISOHER WS-UG/L UATER - 39300 P,PIDDT TOT UG/L UATER 
39305 O,P1 DDT UHL SHPL UG/L UATER 
39310 P,PIDDD TOT UG/L UATER 
39315 O,P1 DDD UHL SHPL UG/L UATER - 39320 P,PIDDE TOT UG/L UATER 

1STORET RETRIEVAL DATE 91/12/12 
05050001099 

RADFORD AAP 

l W  RHK NUMBER MEAN VARIANCE STAN DEV MAXIHIM UlNlHUH BEG DATE END DATE 
45 7.899500 14.05000 3.748400 10 1 .O 70/11/02 90/10/16 
6.4683200.1747800.4180700 1.00 .ll 76/04/14 90/07/26 
7 21.09200 38.46300 6.201900 33.29 14.00 76/04/14 90/07/26 

66 14.60500 248.0200 15.74900 100 1 70/04/01 90/10/16 
66 12.04500 71.52200 8.457100 50 10 70/04/01 90/10/16 
7 21.58700 152.7900 12.36100 48.00 11.50 76/04/14 90/07/26 

14 166.4200 9759.100 98.78800 400 50 70/11/02 90/10/16 
61 12.35800 89.61700 9.4MMK) 45 2 70/11/02 90/10/16 
629.89800148.580012.18900 45.00 14.80 76/04/1490/07/26 
1 600.0000 600.00 600.00 89/04/10 89/04/10 

14 102.1400 7526.000 86.75200 300.0 10.0 70/04/01 90/10/16 
1 1.000000 1 1 84/05/22 84/05/22 

43 87.20200 1034.700 32.16600 100 .0010 73/01/30 79/06/28 
11 22.72700 321.8200 17.93900 50 10 81/04/29 90/10/16 
7 17.99000 16.08600 4.010800 25.00 12.50 76/04/14 90/07/26 

66 22.87500 199.2200 14.11500 70 10 70/04/01 90/10/16 
7 99.34000 1603.700 40.04600 183.00 62.18 76/04/14 90/07/26 
4 3.000000 5.333300 2.309400 5 1 8</!4/05 88/10/12 
1 7.000000 7.00 7.00 89/04/10 89/04/10 
1 30000.00 30000.00 30000.00 89/04/10 89/04/10 

116 3.250000 .4673900 .6836600 5 2 79/07/20 88/06/16 
10 4186.000 20242000 4499.200 11000 230 70/04/27 77/08/08 

372 634.2700 1855600 1362.200 7500 0 70/11/30 91/02/11 
1 .1000000 .I00 -100 84/10/29 84/10/29 
1 .1000000 .I00 -100 84/10/2984/10/29 
1 .1000000 .I00 -100 84/10/2984/10/29 
1 .1000000 .I00 -100 84/10/2984/10/29 
1 .1000000 -100 .lo0 84/10/29 84/10/29 
1 .1000000 .I00 .I00 84/10/2984/10/29 
1 .2000000 -200 .200 84/10/29 84/10/29 
1 .2000000 -200 .200 84/10/29 84/10/29 
1 .2000000 -200 .200 84/10/29 84/10/29 
4 .0250000 .0025000 .0500000 .I00 -000 80/01/29 84/10/29 
3 .OOOOOOO .OOOOOOO .OOOOOOO -000 -000 80/01/29 82/04/05 
3 .0000000 .0000000 .0000000 .DO0 -000 80/01/29 82/04/05 
3 .0000000 .0000000 .0000000 -000 -000 80/01/29 82/04/05 
3 .OOOOOOO .OOOOOOO .OOOOOOO -000 -000 80/01/29 82/04/05 
4 .0250000 .0025000 .0500000 .I00 -000 80/01/29 84/10/29 
3 .0000000 .0000000 .0000000 -000 .000 80/01/29 82/04/05 
4 .0250000 .0025000 .0500000 -100 -000 80/01/29 84/10/29 
3 .OOOOOOO .OOOOOOO .OOOOOOO -000 .OOO 80/01/29 82/04/05 
4 .0250000 .0025000 .0500000 .I00 .OOO 80/01/29 84/10/29 

PGH=INVENT PAGE: 27 
REACHES 6 STATIONS PROCESSED IN THIS AGGREGATE 

PARAMETER MEDIUM RMK NUMBER HEAN VARIANCE STAN DEV MAXIM M I N I M  BEG DATE END DATE 
39327 0 P DDE UHL SHP L UG/L UATER 3 .OOOOOOO .OOOOOOO .OOOOOOO .OOO -000 80/01/29 82/04/05 - 39330 ALDRIN TOT UG/L UATER 5 .0400000 .0030000 -0547720 .I00 -000 80/01/29 84/10/29 
39333 ALDRlN SEDUG/KG DRY UGT UATER 2 .OOOOOOO .0000000 .OOOOOOO .OO .OO 81/05/27 83/01/31 



- 39337 ALPHABHC TOTUG/L UATER 
39338 BETA BHC -TOTUG/L UATER 
39340 GAI(IIABHC LINDANE TOT.UG/L UATER 

- 39350 CHLRDANE TECHWET TOT UG/L UATER 
39380 DIELDRIN TOTUG/L UATER 
39390 ENDRIN TOT UG/L UATER 
39400 TOXAPHEN TOTUG/L UATER 

LI 
39410 HEPTCHLR TOTUG/L UATER 
39420 HPCHLREP TOTUG/L UATER 
39480 MTHXYCLR UHL snPL UG/L UATER 
39488 PCB-1221 TOTUG/L UATER 

C 
39492 PCB-1232 TOTUG/L UATER 
39496 PCB-1242 TOTUG/L UATER 
39500 PCB-1268 TOTUG/L UATER 
39508 PCB-1260 TOTUG/L UATER - 39516 PCBS UHL snPL UG/L UATER 
39630 ATRAZINE UHL SMPL UG/L UATER 
3W31 ATRAZINE MU0 UG/KG UATER 
39700 HCB TOT UG/L UATER - 39730 2,b-o UHL snPL UG/L UATER 
39740 2,4,5-T UHL SMPL UG/L UATER 
39760 SILMX UHL snPL UG/L WATER 
70300 RESIDUE DISS-180 C MG/L UATER - 70505 T PO4 P-COL MG/L UATER 
70507 PHOS-T ORTHO MG/L P UATER 
71900 MERCURY HG,TOTAL UG/L UATER 
71921 MERCURY SEDMG/KG DRY UGT WTER - 74041 WF SAMPLE UPDATED UATER 
77825 ALACHLOR TOTAL UG/L UATER 

1STORET RETRIEVAL DATE 91/12/12 

I-- O 12 TOTAL STATlOWS PROCESSED 
RPDFORD MP 

1 .1000000 
1 .1000000 
1 .1000000 
3 .0000000 .0000000 .0000000 
4 .0250000 .0025000 .0500000 
4 .0250000 .0025000 .0500000 
1 .1000000 
1 .1000000 
1 .1000000 
3 .0000000 .0000000 .0000000 
1 .1000000 
1 .1000000 
1 .1000000 
1 .1000000 
1 .1000000 
3 .0000000 .0000000 .0000000 
2 .2750000 .lo12600 .3182100 
2 .0000000 .0000000 .0000000 
3 .0000000 .0000000 .0000000 
1 .2000000 
1 .2000000 
1 .2000000 
3 441 .OOOO 31003.00 176.0800 

274 .8711200 2.065800 1.437300 
274 .RE8200 1.719200 1.311200 
68 .4516800 .0133030 .I153400 
7 .2714100 .0536000 .2315200 

71 879410.0 1565E+05 12510.00 
1 .2000000 

PGM=INVENT 
GROSS 

STA END-PERIOO OF RECD IN YRS 
c STA BEG STA END # OF OBS # OF SAMPLE =O c.5 <3 >=3 

11972 3 1 858 41 5 1 0 0 
1972 6 6 649 36 0 6 0 0 
1973 2 0 694 37 0 0 0 0 - 1974 1 0 532 30 0 0 0 0 
1975 0 1 840 49 0 0 0 1 
1976 0 0 675 38 0 0 0 0 
1977 0 0 653 39 0 0 0 0 - 1978 0 0 655 4 1 0 0 0 0 
1979 0 3 518 27 0 0 0 3 
1980 0 0 235 9 0 0 0 0 

CI 
1981 0 0 29 1 13 0 0 0 0 
1 982 0 0 30 1 12 0 0 0 0 
1983 0 0 298 13 0 0 0 0 
1984 0 0 31 5 14 0 0 0 0 - 1985 0 0 26 1 13 0 0 0 0 
1 986 0 0 304 14 0 0 0 0 
1987 0 0 35 1 24 0 0 0 0 
1 988 0 0 230 18 0 0 0 0 

* 1 989 0 0 63 8 0 O 1 0  0 
1990 0 0 57 5 0 0 0 0 
1991 0 1 10 1 0 0 0 1 

TOTAL 12 12 8790 482 5 7 0 5 - 1STORET RETRIEVAL DATE 91/12/12 PGM=INVENT 
GROSS 

0 12 TOTAL STATIONS PROCESSED 
RADFORD AAP 

-100 84/10/29 84/10/29 
-100 84/10/29 84/10/29 
-100 84/10/29 86/10/29 
.OOO 80/01/29 82/04/05 
-000 80/01/29 84/10/29 
.OOO 80/01/29 84/10/29 
-100 84/10/29 84/10/29 
.I00 84/10/29 84/10/29 
-100 84/10/29 84/10/29 
.OOO 80/01/29 82/04/05 
.I00 84/10/29 84/10/29 
.I00 84/10/29 84/10/29 
-100 84/10/29 84/10/29 
.I00 84/10/29 84/10/29 
-100 84/10/29 84/10/29 
.OOO 80/01/29 82/04/05 
-050 71/07/14 83/09/22 

.OO 81/05/27 83/01/31 
-000 80/01/29 82/04/05 
-200 84/10/29 84/10/29 
-200 84/10/29 84/10/29 
.200 84/10/29 84/10/29 
262 72/02/16 72/02/18 

-010 70/04/01 79/06/28 
-010 70/04/01 79/06/28 

-3 70/09/15 90/10/16 
.05 76/04/14 90/07/26 

860722 84/1 0/29 91 /02/11 
.200 84/10/29 84/10/29 

PAGE: 28 

PAGE: 29 



IC-r 

- 
0 PARMETER MED IUn RMK NUMBER MEAN VARIANCE STAN DEV MAXIM MINIMUM BEG DATE END DATE - 00002 HSAHPLOC % F R M  RT BANK WATER 240 50.00000 .OOOOOOO .OOOOOOO 50.0 50.0 70/04/01 81/11/16 

00005 VSAHPLOC DEPTH X OF TOT WATER 239 50.00000 21.00800 4.583500 100 0 70/04/01 78/05/30 
00010 WATER TEMP CENT WATER 436 12.96700 55.31500 7.437400 30.0 .O 64/07/07 91/02/11 - 00011 UATER TEMP FAHN WATER 436 55.34000 179.2800 13.39000 86.0 32.0 64/07/07 91/02/11 
00041 UEATHER UMO CODE 4501 WATER 425 2.035300 .a926200 ,9447900 4 1 70/04/01 91/02/11 
00060 STREW FLOW CFS WATER 23 2801.100 14919000 3862.600 12700 570 62/08/22 66/09/03 
00070 TURB JKSN JTU WATER 26 24.17300 189.6600 13.77200 80.0 .5 64/07/07 87/10/27 

CI 
00080 COLOR PT-CO UNITS WATER 22 21.13600 418.8900 20.46700 60 0 64/08/22 72/02/18 
00094 CNDUCTW FIELD MICRMHO WATER 110 341.0800 8547.400 92.45200 5 76 5 79/07/20 91/02/11 
00095 CNDUCTW AT 25C MICRMHO UATER 48 361.6300 258590.0 508.5200 3000 3 64/07/07 89/08/08 
00300 DO MG/L WATER 418 9.402800 5.431900 2.330700 16.4 .8 64/07/07 91/02/11 - 00301 DO SATUR PERCENT WATER 414 86.82200 345.5700 18.59000 145.8 6.7 64/07/07 91/02/11 
00310 BOD 5 DAY MG/L WATER 129 1.689100 3.548100 1.883600 14.0 .O 64/07/07 88/06/16 
00335 COD LOULEVEL MG/L WATER 26 51.51500 5309.700 72.86800 270.0 2.0 64/08/22 75/07/22 
00340 COD HILEVEL MG/L WATER 102 10.41200 103.2000 10.15900 76 1 79/07/20 88/06/16 - 00400 PH SU WATER 440 8.313100 .4656800 .a24100 10.00 4.80 64/07/07 91/02/11 
00403 PH LAB SU WATER 18 8.010800 .0729690 .2701300 8.4 7.3 70/04/01 88/06/16 
00410 T ALK CAC03 MG/L WATER 59 80.18700 3579.100 59.82600 210 7 64/07/07 88/06/16 
00435 T ACDITY CAC03 MG/L WATER 43 3.069800 26.59000 5.156600 20 0 64/07/07 72/02/18 - 00500 RESIDUE TOTAL MG/L WATER 35 359.7800 227'280.0 476.7400 2669 14 64/07/11 88/02/16 
00505 RESIDUE TOT VOL MG/L WATER 10 80.20000 2145.500 46.32000 164 0 70/04/01 88/02/16 
00510 RESIDUE TOT F I X  MG/L WATER 10 238.0000 2905.100 53.89900 339 154 70/04/01 88/02/16 
00530 RESIDUE TOT NFLT MG/L WATER 139 21.89900 2821.700 53.12000 400 1 6/07/07 88/06/16 - 00535 RESIDUE VOL NFLT MG/L WATER 107 11.49500 3333.900 57.74000 600 0 70/04/01 88/06/16 
00540 RESIDUE F I X  NFLT MG/L WATER 107 22.01900 7301.400 85.44800 800 0 70/04/01 88/06/16 
00550 OIL-GRSE TOT-SXLT MG/L WATER 11 8.436400 70.70300 8.408500 30.8 -2 72/02/16 72/02/18 
00610 NH3+NH4- N TOTAL MG/L WATER 387 .6016900 1.766400 1.329100 9.000 .OOO 7$[04/01 88/06/16 - 00612 UN-IONZD NH3-N MG/L WATER 379 -0267260 .DO34693 .0589010 .569 .OOO 70/04/01 88/06/16 
00615 N02-N TOTAL HG/L WATER 374 -0862840 .0272630 .I651200 1.049 .010 70/04/01 88/06/16 
00619 UN-IONZD NH3-NH3 MG/L WATER 379 -0324960 .0051288 -0716160 .692 .OOO 70/04/01 88/06/16 
00620 N03-N TOTAL MG/L WATER 273 3.096100 126.2400 11.23600 144.000 .010 70/04/01 88/06/16 - 00625 TOT KJEL N MG/L WATER 388 1.109400 4.535000 2.129600 12.590 .OOo 70/04/01 88/06/16 
00630 NO28103 N-TOTAL MG/L WATER 109 1.593900 1.154800 1.074600 7.00 .12 76/10/07 79/06/28 
00650 T PO4 P04 MG/L WATER 1 .3200000 -32 .32 64/08/22 64/08/22 
00655 POLY PO4 P04 MG/L WATER 2 .3000000 .OOOOOOO .OOOOOOO .30 .30 62/08/22 64/08/22 - 00660 ORTHOP04 PO4 MG/L WATER 2 .0200000 .OOOOOOO .OOOOOOO -02 .02 62/08/22 6/08/22 
00665 PHOS-TOT MG/L P WATER 98 .I173500 .0053659 .0732530 .600 -100 79/07/20 88/06/16 
OW71 PHOS-DIS ORTHO MG/L P WATER 100 .0375000 .0041018 -0640450 .550 .010 79/07/20 88/06/16 
00680TORGC C MG/L WATER 120 7.996800 89.48900 9.459900 58.5 1.0 72/02/16 88/06/16 

CI 00707 INVALID PAR NWBER WATER 22 27.72700 137.4500 11.72400 80.00000 25.00000 64/07/07 64/09/03 
00900 TOT HARD CAC03 MG/L WATER 39 196.1800 4269.100 65.33800 260 38 64/08/31 91/02/11 
00915 CALCIUM CA,DISS MG/L WATER 4 8.500000 1.666700 1.291000 10.0 7.0 64/08/31 64/09/03 

1STORET RETRIEVAL DATE 91/12/12 PGM=INVENT PAGE: 30 - 
GROSS 

0 12 TOTAL STATIONS PROCESSED 
RADFORD AAP 

d 
0 PARAMETER MEDIUM 

00925 MGNSIUM MG,DISS MG/L WATER 
00940 CHLORIDE TOTAL MG/L WATER 

LI 
00945 SULFATE S04-TOT MG/L WATER 
00951 FLUORIDE F,TOTAL MG/L WATER 
01002 ARSENIC AS,TOT UG/L WATER 
01003 ARSENIC SEDMG/KG DRY UGT WATER - 01012 BERYLIUM BE,TOT UG/L UATER 
01027 CADMIUM CD,TOT UG/L WATER 
01028 CD MUD DRY UGT MG/KG-CD WATER 
01029 CHROMIUM SEDMG/KG DRY UGT WATER - 01034 CHROMIUM CR,TOT UG/L WATER 
01042 COPPER CU,TOT UG/L WATER 

RMK NUMBER MEAN VARIANCE STAN DEV HAXIMUM MINIMUM BEG DATE END DATE 
4 4.500000 1.000000 1.000000 5.0 3.0 64/08/31 64/09/03 

23 2.595700 32.88800 5.734800 19 0 64/07/07 87/06/10 
16 138.3500 80848.00 284.3400 1100 9 62/08/22 87/06/10 
1 .2400000 -24 -24 87/06/10 87/06/10 

35 2 -742700 5.1371 00 2.266500 10 1 .O 71/03/03 90/10/16 
79.2213003.6242001.903700 12.10 6.70 76/04/1490/07/26 
1 1.DOOOOO 1.00 1.00 84/05/22 86/05/22 

45 7.899500 14.05000 3.748400 10 1.0 70/11/02 90/10/16 
6 .4683200 .I747800 .4180700 1.00 .ll 76/04/14 90/07/26 
7 21.09200 38.46300 6.201900 33.29 14.00 76/04/14 90/07/26 

66 14.60500 248.0200 15.74900 100 1 70/04/01 90/10/16 
66 12.04500 71.52200 8.457100 50 10 70/04/01 90/10/16 



- 01043 COPPER - SEDMG/KG DRY UGT WATER 
01045 IROW FEfTOT , UG/L UATER 
01049 LEAD PB,OISS UG/L UATER 
01051 LEAD PB,TOT UG/L UATER - 01052 LEAD SEOHG/KG DRY WGT UATER 
01053 MN MUD DRY UGT MG/KG-MN WTER 
01055 MANGNESE HN UG/L WATER 

C 
01056 MANGNESE MN,DISS UG/L WATER 
01059 THALLIUM TL,TOTAL UG/L WATER 
01065 NICKEL N1,OISS UG/L WATER 
01067 NICKEL N1,TOTAL UG/L UATER 

C 
01068 NICKEL SEDHG/KG DRY UGT WATER 
01092 ZINC ZN,TOT UG/L UATER 
01093 ZINC SEOHG/KG DRY UGT UATER 
01147 SELENIUM SE,TOT UG/L WTER 

L1 
01148 SELENIUM SEOWG/KG DRY UGT UATER 
01170 FE MUD ORY WGT MG/KG-FE WATER 
01351 STREAM FLOU SEVERITY UATER 
03000 INVALID PAR NWBER UATER - 16730 INVALID PAR NWER UATER 
31501 TOT COLI MFIHENDO /100nL UATER 
31505 TOT COLI HPN COUF / 1 W L  UATER 
31616 FEC COLI MFM-FCBR /lOOML UATER - 31673 FECSTREP HFKFAGAR /100HL UATER 
31679 FECSTREP HF M-EN1 /100HL UATER 
34259 DELTABHC TOTUG/L UATER 
34351 ENDSULSF TOTUG/L UATER - 34356 B-EN00 SULFAN TOTWG/L UATER 
34361 A-EN00 SULFAN TOTWG/L UATER 
34366 ENDRINAL OEHYOE TOTWG/L UATER 

lSTORET RETRIEVAL OATE 91/12/12 - 
0 12 TOTAL STATIONS PROCESSED 
RADFORO M P  

7 0 PARAMETER MEDIUM 
34671 PCB 1016 TQWG/L UATER 
38442 DICAHBA (BANVEL) DISSUG/L UATER 
38451 DICLPROP SUSPUG/L UATER - 38745 2,4-DB TOTWG/L WATER 
39032 PCP TOT UG/L WATER 
39062 CHLORDAN C ISOMER WS-UG/L UATER 
39065 CHLOROAN T ISOWER HIS-UG/L UATER 

C 39068 NOWACHLR C ISOWER UVS-UG/L WATER 
39071 NONACHLR T ISDnER UUS-UG/L WATER 
39300 P,PfOOT TOT UG/L WATER 

k 
39305 O,Pf DDT UHL SMPL UG/L UATER 
39310 P,PfDDD TOT UG/L UATER 
39315 O,P1 000 UHL SWPL UG/L WATER 
39320 P,PIODE TOT UG/L UATER 

L 
39327 0 P ODE UHL SUP L UG/L UATER 
39330 ALDRIN TOT UG/L UATER 
39333 ALDRIN SEDUG/KG DRY UGT UATER 
39337 ALPHABHC TOTUG/L WATER - 39338 BETA BHC TOTUWL WATER 
39340 GAWABHC LINDANE TOT.UG/L WATER 
39350 CHLRDANE TECH&HET TOT UG/L UATER 
39380 DIELDRIN TOTUG/L UATER - 39390 ENDRIN TOT UG/L WATER 
39400 TOXAF'HEN TOTUG/L WATER 
39410 HEPTCHLR TOTUG/L WATER 
39420 HPCHLREP TOTUG/L UATER - 39480 HTHXYCLR WHL snPL UG/L WATER 
39488 PCB-1221 TOTUG/L WATER 

PGn=INMNT 
GROSS 

RMK NUMBER MEAN VARIANCE STAN OEV M l M L M  MINIMUM BEG DATE EN0 OATE 
1 .1000000 -100 .I00 84/10/29 84/10/29 
1 .2000000 .200 .200 84/10/29 84/10/29 
1 .2000000 .200 .200 84/10/29 86/10/29 
1 .2000000 .200 .200 84/10/29 84/10/29 
4 .0250000 .0025000 .0500000 -100 .OOO 80/01/29 84/10/29 
3 .OOOOOOO .OOOOOOO .OOOOOOO -000 -000 80/01/29 82/04/05 
3 .OOOOOOO .OOOOOOO .OOOOOOO .OOO -000 80/01/29 82/04/05 
3 .OOOOOOO .OOOOOOO .OOOOOOO .OOO -000 80/01/29 82/04/05 
3 .OOOOOOO . 0000000 . 0000000 . 000 . 000 80/01/29 82/04/05 
4 .0250000 .0025000 .0500000 .I00 .OOO 80/01/29 84/10/29 
3 .OOOOOOO .OOOOOOO .OOOOOOO .OOO .OOO 80/01/29 82/04/05 
4 .0250000 .0025000 .0500000 -100 .OOO 80/01/29 84/10/29 
3 .OOOOOOO .OOOOOOO .OOOOOOO -000 .OOO 80/01/29 82/04/05 
4 .0250000 .0025000 .0500000 .I00 .OOO 80/01/29 84/10/29 
3 .0000000 .0000000 .0000000 .000 .000 80/01/29 82/04/05 
5 .0400000 .0030000 .0547720 .I00 .OOO 80/01/29 84/10/29 
2 .0000000 .OOOOOOO .OOOOOOO .OO .OO 81/05/27 83/01/31 
1 .1000000 .lo0 .I00 84/10/29 84/10/29 
1 .1000000 -100 . lo0 84/10/2984/10/29 
1 .1000000 . lo0 .I00 84/10/29 84/10/29 
3 .OOOOOOO .OOOOOOO .OOOOOOO -000 .OOO 80/01/29 82/04/05 
4 .0250000 .0025000 .0500000 .I00 -000 80/01/29 84/10/29 
4 .0250000 .0025000 .0500000 .I00 .OOO 80/01/29 84/10/29 
1 .1000000 -100 . lo0 84/10/29 84/10/29 
1 .1000000 .I00 .I00 84/10/2984/10/29 
1 .1000000 .I00 . lo0 84/10/2984/10/29 
3 .OOOOOOO .OOOOOOO .OOOOOOO .OOO .OOO 80/01/29 82/04/05 
1 .1000000 . I00 .I00 84/10/29 84/10/29 
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# REQUEST NAME: RADFORD 
# CREATED BY: HED 
# DATE: 9 1 / 1 2 / 1 2  
# TIME: 16:38 
# 
# - - - - - - - - - - - - - - - - - - - - - - - <  STATION SELECTION > - - - - - - - - - - - - - - - - - - - - - - - - -  

# OPTION 8 - BY EPA REACHES 
AREA=05050001008, 
AREA=05050001009, 
AREA=05050001007, 
AREA=05050001003, 
AREA=05050001001, 
AREA=05050001099, 
# 
# - - - - - - - - - - - - - - - - - - - - - - -<  S T A T I m  RESTRICTION > - - - - - - - - - - - - - - - - - - - - - -  

# STATION TYPES AND/OR PARAMETER ATTRIBUTES 
ONLYATTR=AMBMT AND MOT WELL, 
# 
# . - - - - - - - - - - - - - - - - - - - - - -<  STATION AGGREMTION > - - - - - - - - - - - - - - - - - - - - - - -  

AGGR=REACHES, 
# GRAB AND COIIPOSITE SAMPLES 
SAWPTYPE=ALL, 
# COnPOSITE SAMPLES 
# ALL OF THE ABOVE 
# 
# - - - - - - - - - - - - - - - - - - - - - - - -<  SPECIAL OPTIONS 

# GROSS WITH I N D I V I D U A L  STATION DATA 
# EXCLUDING STATIONS Y I T H  NO SAMPLE DATA 
# SET INVENTORY BREAK POINTS 
INVBRK=M, 
# SUPPRESS DATA TRANSFORWATIONS 
# PRINT THE STATION HEADER AT THE TOP RIGHT CORNER OF EACH PAGE 
HEAD=RADFORD M P ,  
./HED JOB (RFWESTORP,MHED),'INDIAN-INVENT1,TIME=(l ,30),PRTY=2, 
. / MSGLEML=(O,O),NOTIFY=HED 
'*ROUTE PRINT HOLD 
'*JOBPARM LINES-* 

END OF DATA 
C A 
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-- -,-.-,.- .. , --- - -..- ,.-.->u v..-- 2:. :z?z:.: 
J u l y  1991  

//5 S t a f f -  

V i l l a g e  

Absence 

Absence 

Absence 

Absence 

Absence 

Absence 

Absence 

Absence 

Absence 

Absence 

S u p e r v i s o r  
u 

---. - - - -  - 





REPORT OF OPERATION 

- - - - -- OF -- -. RADFORD ARHT AMnUn IT lOn  PLANT - - - -- -- - - - - - -. - - - - - - - - - . 
POTABLE UATEA mT*iw PLANT) REPORT PERIOD: 

CHEn lCAL  AND PHTSICAL DATA-PARTS PER R I L L I O N  

------- pH ------- C O L O l  ----- RES CnLO 
R A Y  LPP. PIN. R A Y  APP R A Y  APP. rrn. 

47 TOTAL 45.6 4.5 2.8 1 3 2 0  9 2 6 1  1 4 7 5  211 .4 2 2 4  -9 243.9 1 7 2  29 5 4 4  0 0 5 5  -5  
4 3  AVER 1.6 - 2  e l  . 4 7 4 5 5 3 7.6 8.6 8.7 6 1 1 9  2.0 
U 
4I 
- 
4k 

an PER CENT MASH MATEA USED ----- 2.4 -- ****rr*.. .  R E ~ A R K S  r * * * * * * * * r  
- 
4 1  MASk YATER R l S L  ( IN .  P.m.) 17.6 - 

AVElA6E MRS. FOR EACH F ILTER RUN = - _ I 0 0  4 0  AV. NO. N I N .  EACH F I L T E R  MASHED 1 5 - 2 0  
4'1 AV. LOSS OF HEADFILTERS MAIMED 1.0-2.0 - 
4x1 COA6. BASINS--DATE LAST CLEANED -------_ - 
5 1  COPPER SULPHATE APPLIED: - 
57 DATE: ,,---,,, ,----- - 
5 1  YHERE: -,,,,,,,,, --, - 

0 54 AROUNT : 
'15 

'18 - 
59 - 
60 

- 61 
61 
63 
- 51 

- figl 

I>b - 
61 - 
68 

t-9 - 
10 
1 1  - 
I 2  

13 



9 

10 -------- R A Y  U A T E R  I N E A T M E N T  ------ ------- l l L I .  Y A T E R  T R E A T .  ------- ----- f I L T E k  A N D  ------- I - 
I I M A T  t R  WASH B A l A  - 
I ?  I R E L l E D  H R S  L 3 S  C H E q  U S E D  P P M  ---- L B S  C I E M  U S E D  --- ---- P P M  ---- T I L T E R S  NO. M A T E  R  
I I D A T E  ( 7 6 0 1  OPERm ALUM ALUn s n 4  S O D A  U S E 0  Y A S H E O  t 6 0  B A T E  - 
I 4  

I - 
7 - 
3 
A 

I 
- 
L - 
6 

7 - 
5 

L 
- - 

16 2 1  93 C 2b 1 2 0  15 2 3 0  2 8  2 1 4 9  2 1  
3 1  2 2 944  24 140 1 8  2 2 5  28 2 0 5 2 2  - 
18 23 1018 2 4  1 3 0  1 5  2 2 5  2 5 2  1  1 9  2 3  - 
19 2  1 929 2 4  1 4 5  1 8  230 2 8 2 1 1 9  2 4  
4 0  2s  94 9 2 4  1 2 s  1 5  235 28 2  1 1 9  2 s  - 
4 I 25 92 1  2  4  125  1 6  2 0 5  2 7  2 0  5 2 6  - 
* 1 2  7 765 2 4  105 1 5  2 1 0  3  1 2  1  4 9  2 )  
11 - 
4 4  I D I A L  51451  672  3665  4 1 7  6 3 7 8  7 1 8  56 1 0  9 3  2 - 
45 AVER.  1 1 2 3  24 1 3 1  1 5  2 2 8  2 6  2 1  3 3 -- 
4 6  - 
4 1  K I N D  OF C H E M I C A L S  U S E D  

~ - - 

S U L P M A T E  OF A L U M I N A  .................... 

-- 

DWATE: ~7rn--- P A ~ E  I 
-- 

f -- R E P O R T  O F  O P E R A T I O N  J 
- 

0 f 4 

b 3  I R O N  ................................... - 
6 4  T Y P E  OF C L U O R I D E  CHEM.  U S E D  -------,t_-, /'?/kc D ~ w  D0d.d Pfl Rs.lk - 7-8-91 
K I  - 
bn d /  = / . C I ~ Y  GP&/F~~ - 
51 I P / I  / 8  - 

-- -- - - -- 
- - F U T A L I L E  u A T E R  P L A N T  ( C A S T  A R E A )  

TO T H E  l A O f  O R 0  A R R V  A M M u N l T  I O N  P L A N T  
V I R C I N I l  S T A T E  D E P A R T M E N T  O F  H E l L T H  -- R E P O R T  P E R I O D :  

B B R E A U  OF S A N I T A R Y  ~ N C E R I N ~  J U I .  301 1 9 9 1  f H R U  JUL. 27 .  1 9 9 1  

-. 
11 - 
I - 
H 

9 
111 - 
I I 



pp~ 
-- 

I D F m 3  RUN DATE: 07131191 - 
3 REPORT OF OPERATION +. 
I - - -- OF R r D f  ORD ARMY _AMRUNITION P L A I T  
4 POTABLE WATER PLANT (CAST ARE&) REPORT PERIOD: 
t. - BLDG. C 5 3 J  (COMI.) JUM. 3 0 ,  1 9 9 1  THRU JUL. 27. 1 9 9 1  

CHEMICAL AND PHVSICAL DATA-PAITS PER I I L L I O N  

U R B l D I f V  --- --- A L U A L l M l T V  -- ------- p H  ------- -- F R E E  ~ 0 2  -- ----- 
RbW APP. f IN .  RAY APP. FIN. RAY IPP. RAY APP. FIN. f I N *  OAT€ 

1 2 4 9  964  1 7 3 6  8  1 9 6  2 94  0 0 T O l A L  40.9 15.6 2.8 221.8 194.7 247.2 53.2 
AVER. 1 .S . 4 5 34 62 7.9 7.0 1.8 3 7 11 0 0 1.9 

L 
4 a  - 
45 

48 - 
I I - 
18 

49 - 
5n - 
61 

61 -- 
63 - 
6* 

66 - 
88 - 
61 

PER CENT WASH w A l f R  U S E D  ----- 2 .9  -- rraadrr*rr  REMARKS r r r r r r r r r a  
W L S H  YLT€R R ~ s €  (IN. P.M.) 2 2  .4 
AU. VO. MlN. EACH F l L T E R  WASHED 1 5 - 2 0  AWERI6E HRS. TOR EACH f l L T E R  RUM 1 5  
A V .  LOSS OF HEAO FI-s MASHED 2.0-4.D 
COA6. BAS lNS- -0A IE  L A S I  CLEANEO -------- 
COPPER SULPHAT E APPLIED: 

bhTE: -------------- 
YHERE: ------------- 
A~OUIT : 0 

58 - 
54 - 
6U 
o I 
02 
63 
64  - - 65 
68 - 
61 
t.8 

1 9  

10 
II 
I1 
I3 - 
14 - 
16 . --. 





LABORATORY REPORT OF OPERATION - 

OF THE 
RADFORD A M Y  AMMUNITION PLANT 

SEWAGE TREATMENT PLANT-424 - 
TO THE 

VIRGINIA STATE DEPUTMENT OF HEALTH 
BUREAU OF SANITARY ENGINEERING - RICHMOND 1 9 ,  VA. 

S igned 
T i t l e  

m 



.- .. - 
I O F 8 0 5 1  RUN DATE 0 7 1 3 0 / 9 1  REPORT O f  OPERAT I O N  - I - 

Of T R I C K L I N G  f I L T C R  2 
1_F - 1 

1 SEVA6E TREATRENT PLANT (BLDG. 424) - 4 

4 TO THE RADFORD A R N Y  ~ ~ M ~ u N I T ~ O N  PLANT-. 5 -. 
- 6 
5 V I R G I N I A  STATF DEPARTMENT O f  HEALTH REPORT PERIOD:  - - 
a BUREAU OF SAklTARY € 1 6  I N E E R I  NG JUN. SO, 1 9 9 1  THRU JUL. 2 7 ,  1 9 9 1  
I '  I 



O f 8 0 0 3  RUN D A T E :  09104Iol 
R E P O R T  O F  O P E R A T I O N  

0 F  
P O I L B L E  U I T C R  P L A N T  ( C A S I  A R E I )  

T O  T H E  
V I R C I Y I I  S T A T E  O L P A R T W E I T  O F  I E I L T H  

B U R E L U  01 S I Y I T L O V  E N 6 I N F E R I N G  

R L D F O R D  A R M Y  A M W U N I T l O f d  P L A N T  
R E P O R T  P E R I O D :  

J U L .  28, 1991 T H R U  AUG. 31 ,  1 9 9 1  

-------- i 
R A Y  W A T E R  T R E A T M E N T  ------ ------- r I L T .  U A T E R  T R E L T .  ------- ----- F I L T E R  L N D  ------- 

U L T E R  M A S H  D A T A  
T R C A I E O  H R S  L B S  ( H E M  U S E D  --- P P M  ---- L B S  C H E M  U S E 0  - - - - P P M  ---- I I L T E R S  NO. M A T E I )  

D A T E  ( 1 6 0 )  OPER. LLUR A L UM S O D A  S O D A  U S E D  M A S H E O  T ~ D  D A T E  

2 8 
2 9 
J 0 
3 1 

I 
2 
3 
4 
5 
6 
7 
8 

Y 
1 G 
11 
1 2  
1 3  
1 4  
15 
16 
1 7  
1 8  
1 2  
2 0 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 
28  
2 9 
3 0 
3 1 

T O I A L  
A V E R  

K I N D  O F  C H E M l C b L S  U S F O  

S U L P H A T t  O r  L L U M I N '  .................... 
L I M E  -,--------------------------------- 



C H L O R ~ N ~  - - - -  J"SGL-ABJ_. - - - - - - - - - - -  
f i H W O N I '  ------------------_------------- 
I R O N  -------,--------------------------- 
T Y P E  O f  F L U O R I D E  CHEW. U S E D  _--------,,, 



D F 1 0 0 3  R U N  D A T E :  0 9 1 0 4 1 9 1  

B L D G .  4 3 3 0  

--- T U I A I D I T Y  --- 
D A T E  R A Y  L P P .  F I N .  

T O T A L  5 1 . 0  1 9 . 4  3.5  
A V E R .  1 .5  .6 .I 

P E R  C E N T  H A S H  W L T E W  U S E D  ----- 
M A S H  Y A T E R  R I S E  ( I N .  P.M.) 
A V .  NO.  N I N .  F A C H  F I L T E R  W A S H E D  
AV. L O S S  O f  H F A O  F I L T F R S  M A S H E D  
C O A G .  U A S I N S - - D A T E  L A S T  C L k A N E O  _ 

R E P O R T  O F  O P E R A T I O N  
0 F  

P O T L B L E  U l T E R  P L A N T  ( C A S T  A R E A )  
( C O Y T . )  

P A G E  2 

R A D F O R O  A R M Y  A M M U N I T I O k  P L A N T  
R E P O R T  P E R I O D :  

J U L .  2 8 ,  1991 T H R U  A U 6 .  31, 199'1 

C H E M T C I L  A N D  P H Y S I C A L  D A T A - P A R T S  P E R  I I L L I O N  

--- A L K A L I N I T Y  -- ------- p H  ------- -- C R E E  t o 2  -- ----- C O L O R  ----- R E S  C H L O R .  1 
R A Y  A P P .  C I N .  R A W  A P P .  F I N .  A  A P P .  R A W  A P P .  F I N .  F I N .  D A T E  

444. .4 .44 .  R E M A R K S  * * 4 4 4 4 4 * 4 4  

L V E R A 6 E  H R S .  C O R  E A C H  F I L T E R  R U N  7 5  





D A l E  

2 8 
2 9 
3 0 
31 
1 
L 
5 
4  
5 
6 
7 
u 
V 

1 ll 
1 1  
1 L 
1 3  
1 4  
IS 
1 6  
17 
1 d 
1 V 
2 (r 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 
2 8 
2 9 
30 
3 1  

T O T A L  
A V E R .  

R E P O R T  O I  O P E I A T I O N  
0 F 

P O T A B L E  U A T E R  P L A N T  ( - A I M  P L A Y T I  
T O  T H E  

V l R L l W l I  S T A T E  D E P A R T M E N T  O I  H E I L T W  
B U R E A U  O F  S A N I T A R I  E N G I N E E R l Y 6  

-------- R k m  ~ A T E ~  T R E A T M E N T  ------ 
M I T E R  

T R E A T E D  R  L B S  C H E M  U S E D  --- P P I  ---- 
( T G D )  O P E R .  A L U M  A L U M  

R A D F O R D  A R M V  A M M L I N I T I O N  P L A N T  
R E P O R T  P E R I O D :  

J U L .  289 1991 T H R U  A U 6 .  319 1991 

.------ I I L T .  Y A T f R  T R E A T .  ------- -"" F I L T E R  A N D  ------- I 
Y A S H  D A T A  

L B S  C H E I  U S E D  ---- P P I  ---- C I L T E R S  NO. M A T E R  
L l q E  L I M E  U S E B  M A S H E D  160 D A T E  



C H L O R I N E  ----- ~,AAP-,A~&. 
' f iMON1'  ................................ 
l R O N  ................................... 
T Y P E  O f  f L U O R I D E  CHEW. U S E D  ------------ 

T I  I,, : ---LLU~/-~)~>A---~U-U,- - -- 

. ,  
I 





COPPLR S U L P H I T €  A P P L I E D :  
D A T E :  -------------- 
U " f R E  : ------------- 
AMOUWI : 0 



zxy<z{ G Kiz: ?. :cz XT 

Aueust  1991 

PC- P 

S u p e r v i s o r  ---- - - - -  - 

C ,. a - -  

i.-. - t. 

8-07-91 - 
-07-91 

8-08-91 
C- 

-98-91 

"4-14-91 

8-14-91 
L 

-15-91 

8-15-91 
L 

-20-91 

+-20-91 

- 
- 

-. 
~ r i  

8.82 

8.68 

8.53 

8.70 

8.83 

8.86 

7.54 

8.49 

8.36 

8.70 

-,.-- ., , - - ----  
c-'; 

1992 

9463 

4912-46 

6712 

L339-15 

CL, p . p . n  - ---- 
.c 3 LD v-'L 

0.30 

0.25 

1.70 

0.85 

1.02 

0.89 

0.0 

0.99 

0.90 

0.20 I 

7 - . . p  * V  

'L:L~ ?Lq;T 

407 

404 

205 

450 Well 

ij 11 S t a f f -  
Village 

1;03 s . p . = .  

0.53 

0.57 

0.38 

0.40 

0.61 

0.64 

0.0 

0.71 

0.58 

0.53 

I 

C3IZFC?J l  
CO;:;, 

Absence 

Absence 

Absence 

Absence 

Absence 

Absence 

Absence  

Absence  

Absence 

Absence 







m 93 t' 
C 0 
9 3 -  m g  g 
m 2  m  
* H  z w  c " *  k g  +I 

= o m  m u  o 
nhl* m 

4 g m s  " 
o h m * $ e p g  z - u o y  
o ~ m  
w % a 2 B f  l 5  
p . c $ m * g m 0  

' d w  r c 2 5  r *  
0 ? 2 Z  izz h, 

z +I z 
m o  I 
m ,  o w  E 
93 m t '  +I 
n x 
z m  g 
2 +I Z 



RECORD OF SEp'4GE D I S P O S A L  

- 1 pH 1 VOLUME OF LOAD L O C A T I O N  OF 
i~ ATE ORIGIN  OF LOAD (GALLONS) UNLOADING P O I N T  I I 



K I N 0  OF C H E l X C h L S  USED 

I 

S U L P H A T E  O F  A L U M I N A  ;-;LLLf-,-L_Ls-L;;-- . . 

I R O N  ---------,--r,-.-r-------p-*-*-*-p- 
T l P E  O f  F L U O R I D E  CHEW. USED ,,,,,,,,,,,, 

Of8003 RUN DATE:  1 0 / 3 0 / 9 1  P A 6 E  1 -' 
REPORT OF O P E R A T I O N  

0 f 
P O T A B L E  H A T E R  P L A N T  ( C A S T  AREA)  

TO TWE RAOFORO A R M t  A M M U N I T l O N  P L h N T  
V I R 6 I N I A  S T A T E  DEPARTMENT OF H E A L T H  REPORT PERIOD:  

BLD6 .  4330 BUREAU O f  S A N l T A R V  E U 6 X N E E R l N C  - SCP* 2s.-1091 T H R U  OCT. 26. 1 P Q l  

-------- RAM WATER T R E A T R E N T  ------ ------- T I L T .  U A T E R  TREAT. ------- ----- F I L T E R  AND --0---- 

MATER MASH D A T A  
I 

TREATED MRS L B S  CHEM USED --- ppm --.- L B S  C H t M  USED - P P  - o r  C l L T E R S  WOa U A T E R  
D A T E  (TCO)  OPER. ALUM A L U n  SODA - SOOA -- V I C O  Y A S M l O  T C 8  O A T 6  

2 9 913 2 4 145 19 185 2 4 2 0 5 29 
30  1046 2 4 125 14 190 2 2 2 0 5 SO 

1 1150 24 115 1 1  1 TS l ?  2 2 93 1 

' 

': 

, i 
2 1077 2 4 140  16  100 21 8 0 5 2 
3 1089 2 4 1 3 1  14  20%- -- - - -u . - J -  - a - 4 )  S 
4 1071 2 4 125 . 13 225  24 2 1 ,. 49 4 
5 1042 2 4 130 15 185 2 i 2 0 5 5 
6 978 7 4 125 14  200  2 2 2 2 93 6 
7 1039 2 4 135 15 
8 1057 24  1 2 5  1 4  

- - 9 1240 2 4 125 12 
1 0  1182 2 4 120 11 
11 1178 24 130 13  
12  1082 24 140 15  - 225 
13 1126 24 1 4 0  14 2 2 1 
14 1054 2 4 140  q 15  
15 1050 24 1 5 0  1 6  - 

135 250 26  2 t 16 1129 2 4 14 
1 7  1067 2 4 135 14  24 2 1 

145 1 6  1 0 5 * 8  18 1057 24  
1 9  1037 2 4 140  15  E 99 19 
2 0 964 2 4 1 3 0  16 2 0 5 20  
21 1066 2 4 1 3 s  a s - 203 - 1 4fi RI 
22 1149 24 125 1 3  2 1  8 2 2 1 49 22 
23 1152 2 4 125 12  21 0 2 1 2 1 49 23 

2 1  Z 1 49 24 24 1102 2 4 1 1 5  12  225 
25 1173 24 130  11 21 0 2 1 2 1 4 9  I S  
26 1098 24 1 4 0  15  235 2s 2 1 4 9  2 b  

- . . -- - -----------A- -- . - - - . 
T O T A L  30368 672 3720 398 5837 622 5 6 2 4 1?9b  
AVER. 1085 2 4 ISS  14 208 2 2 2 1 4 1 



Of8003 RUN DATE: 10130191 
REPORT OF OPERATION 

0  F  
POTABLE WATER PLANT (CAST AREA) 

(CONT.) 

....... . . . . . . . . . . . . . . . . . . .  . . . .  . .- . - - -. . - .. 
CHERIC#L AND PHYSICAL DATA'PARTS PER R ILL ION v 

.* .- --- ALKALINITY -- --om--- pH ------o o m  & 0 - - L O  - 0  RES CHLOR. 
RAW APP. f IN. RAY APP. f l N *  RAU APP.. RAW AP?. l l l r  

7 . .  . . . .  ...... .......-- ..-. 4 9  39 6 3  6.5.  8.8 - - #  . . . ~ - 8 - - 4  0. -9.0 
51 44' 6 s  0 0 6 1.9 10 0 0  8.5 7.1 8.7 
51  41  65 1.9 
St  43 67  
SZ 4 2  6? 
Sf 44 6 7  

.... - . -  ...... .Sf  44 67  
S f  44 67  
S  46 68 
$3 43 1 7  
S S  43 68 
52 44 65  

. . . . . . . . . . . .  - .  -.-....-. ....,.. - . . .  ..... $0 4 43 
S f  41 6 3  8.1 7.0 8.0 9  5 0 0 1.9 
SO 4 1  6s  8.4 7.2 8.8 2 O 5 1 9 1 9  b 0 
47 4 1  64  
49 40  62  
s t  re 47 
9 .  4 9 .  6&'.. .... 

49 4 2  67 
5 1  4  65 

............ . SZ 41  67 
51 42 68 
S1 4  6 6  

- . . - . . . . . . . . .  .--..- s t  4 1  67. .  L.. -0 ; 2: ....- 

52 41  6 7  2 (I 0 0 
SZ 44 69  8.3 7.1 8.8 3 8 8  0  0 1.9 
S  44 69  8.3 7.1 8.8 1 8 8 .  0 0 1 9  , 26 , . . 

RAICORD ARRV ARRUNlTlON PLANT 
REPORT PLRXOOI 

SEP. 291  1991  THRU OCT. 26. 1991' 

--- TURBIDITY --- 
BATE R A W  APP. FIN. 

29  - 9  04 01 
30 - 9  - 4  0 1  

1  - 9  - 6  0 1  
2  m8 - 6  01 
3  08  - 6  0 1  
4  - 8  - 6  -1 
5  r 9  06  0 1  
6 - 9  06  01 
7 - 8  - 6  -1 
8  0 8  .7 01 
9  -8  0 8  01 

1 0  .9 09 01 
1 1  - 9  - 8  01 
12 .9 .7 0 1  
13  0 9  0 7  -1 
14 0 9  07  01 
1 5  - 9  - 6  0 1  
16  0 8  67 01 
17  0 0  ( 7  m 9  
18  - 8  -7 01 
1 9  .7 - 6  .1 
20 0 8  0 7  e l  

2 1  .7 .7 .t 
22 - 8  0 6  01 
23 -7  - 6  01 
24 .I .6 .1 
25 -7  46 01 
26 -7  - 6  01 

TOTAL 22.9 18.0 2.8 
AVER. 0 8  - 6  01 

PER CENT YASM WATER USED ----- 
W A S H  WATER RISE ( IN.  PeR.1 
AVO NO. MlN. EACH FILTER WASHED 
AV. LOSS Of HEAD FILTERS YASHEB 
COA6. BASINS--DATE LAST CLEANED 
COPPER SULPHATE APPLIED: 

I 

1 
4, 

BATE= ---, ,-----,, ,, 
YHERE: --,,,,,-,,,, 
AMOUNT: 8 

, +  

4 



I !  / 
i ;  OF8003 RUN DATE: 10130191 
, ,  REPORT O f  OPERATIOW 

0  F  
POTABLE YATER PLANT (RA IN  PLANT) 

TO I M E  
V I R 6 1 W I A  S I A l E  DEPAITREN l  OF HEALTH 

BUREhU BC SANI fA f fV  LW61WEEIfN6 

I -------- RAW WATER TREATMENT """ ------- F l L T e  YATLR I R L h T e  ------- ----- I ~ L T E R  AND ------- I 
U A T E R  MASH B A T A  

T R E A T E D  HRS LBS CHEW USED --- p p ~  --go LBS CMER USED ---- ??R ---- I X L T E R 8  Woe M A T E I  1 1 / 1 DATE (16.1 .PER. bLUM A  LUL) L X ~  - - - taka -- U8lb---- -- u A s r ~ ~ - -  - T6D B A T 1  - 

i I.: ! 1 , 

2 9 
5 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
15 
14 
15 
16 
i 7 
18 
19 
20 
2 1 
2 2 
2 5 
24 
2 5 
2 I 

TOTAL 
AVER 

1424 24 258 2 1 
1589 2 4 264 19 
1681 24 235 16 
1614 2 4 222 16 
1657 2 4 2 28 t 6  
1668 24 242 17 
1520 2 4 242 19 
1461 2 4 285 2s 
1559 24 248 19 
1674 24 206 14 
l6Z9 24 Zlf 9 5 
1543 2 4 196 15 
1558 24 202 
1496 2 4 219 
1464 24 2 75 
1519 2 4 311 
1652 2 4 - as7 - t? 
1675 2 4 1 229 
1698 24 a 233 
1589 24 225 16 
1466 2 4 2 04 16 
1561 24 274 21 
1538 2 4 230 + I  
1588 24 220 16 
1575 24 212 16 
1567 24 2 13 14 
1604 2 4 212 15 
1558 2 4 251 19 

44127 672 6584 489 
1576 2 4 235 17 

KIND O f  C H E I I C A L S  USED - . -  - 
SULPHATE O f  ALURlYA -,,, , ,--_ -;,,,&,,,;, 

L I M E  ,,,,,,, , ,,,,,,,--,,,,- 0 ,,,, ,,, 
CHLORINE _-9Zd,& --.----_,_--------,- 
AWMONlA --,---,, t,r"o"r'; ,--- ---r-901C- 

IRON ---,-,,,o,,,,,,, o--------*-ff..-t-t- 
TYPE OF FLUORIDE CWEme USED _,,_,-:__,,, 



; I 
a DF8003 RUN D A T E :  10130191 I I 
! !  

--- T U R B l O 1 T Y  --- 
DATE R A M  APP. F I N -  

TOIAL 33.0 5.7 2.9 
AVER. 1.2 m2 m 1  

PER CENT YASH YATER USED ----- 
M A S H  YATER R I S E  ( I N .  P.m.) 
AV* NO. MIN* EACH FILTER MASHED 
AV. LOSS OF HEAD FlLTFRS YASHCD 
COA6. BISINS--DATE LAST CLEANED 
COPPER SULPHATE APPLIED : 

DATE: -,,,,,,, ,,,--- 
WHERE: ------------, 
AROUNT : 0 

REPORT OF OPERATIOM 
0 F 

POIABLE MITER PLANT ( M A I N  PLANT) 
(CONT.) 

R A D F  oaD Aan i  ARRUNI TI ON PLANT 1'1 .  , 
REPORT PERIOD: 

StP. 29. 1991 THRU OCT. 26, 1991' I 

--- ALKALINITY -- ------- p~ ----oo- t- faLC -- -r--- COLOR -ow- -  RE$ CHLORm 1 
RAW APP. FIN. R A Y  APPm FIM. RAY APP* RAY APP. FIM* F I N *  DATE 

49 52 59 7.8 7.8 8.7 3 1 1 0  O O 2.0 29 
f 2 1 0  2.0 30  0 0 50 49 62 7.8 7.9 8.7 

54 50 59 7.8 7.8 8.7 4 1 1 0  2.0 1 0 0 
51 53 65 7.8 8 1  8.8 5 1 I 2.0 Z 
53 5 65 7.8 8.1 8.8 6 2 1 0  2.0 S 
53 5 s  61 6 1 9 0 0 0 1.8 8.0 8.8 
53 53 65 - 8 8.) 8 - ?  4 -- 4 -  - - - - * a  .--.-- 0 - b 
54 56 65 5 1 0  0 0 
55 56 67 2 1 0  0 0 
54 54 62 
57 51 59 
58 S 60 
5 1  51 6 2 .  
51 51 61 4 1 0 0 

I .. 

54 57  64 
56 53 t S 9  
58 53 60 7.7 8.1 8.8 3 1 1 0  0 0 2.0 24 
51 54 63 7.7 8 1  8.6 4 1 0  0 0 2.0 
51 53 60 7.7 7.9 8.7 4 1 0  0 0 9.0 

1508 1486 1727 L19 
54 53 62 

2 - 3  -- * * * * * a * * * *  REMARKS rrrrrercr* 
17.6 

75-20 AVERACE MRS. FOR lACH FtL tFR RUM 100  
1.0-2.0 - - - - - -- - -- . -- - - -- - -- -- 

-------- 
- - -- - - - - 

I ,  - 
- -- -- 

, - 



- October 1991 

b 
Suoerv iso r  

- 
Z1.;,5 

;f :T 7 7 . - C  --- - . I  V 

c-'; &:a ;L:z' pL2,,';r I pX 

-~ 

10-02-91 
C 

10-02-91 

1 - 10-03-91 
I 

10-03-91 
I - 10-07-91 

10-07-91 - 
10-1 5-91 

10-1 5-91 - 
10-22-91 

-- 10-22-91 

7 

C 

8.65 

8.58 

8.50 

8.76 

8.73 

8.92 

8.75 

8.73 

8.54 

8.52 

C1, p . p . 3  
32 5 13LT.a 

4922 

0489 

4931 

4925 

471 1 

1.35 

0.85 

1.30 

1.25 

1.45 

0.50 

1.25 

1.15 

0.90 

1.10 

201 

1564 

1886 

40 7 

#6 S t a f f -  
V i  11 age 

1iO 3 . p . r .  C O L Z I O ? 2 f  
COL:;;: 

0.53 

0.96 

1.98 

0.. 41 

0.60 

0.43 

0.49 

0.02 

0.32 

0.33 

Absence 

Absence 

Absence 

Absence 

Absence 

Absence 

Absence 

Absence 

Absence 

Absence 



RECORD OF SEPTAGE D I S P O S A L  

VOLUME OF L O A D  L O C A T I O N  OF 1 OH 
i 

(GALLONS)  UNLOADING P O I N T  NAME 



LABOR4TORY REPORT O F  O P E R A T I O N  
OF THE 

RADFORD A K I Y  IU.C.lUNITION PLANT 
SEWAGE TREATMENT PLANT -424 

T O  T H E  
V I R G I N I A  S T A T E  DEPARTMENT O F  HEAL.TH 

BUREAU OF S M I T A R Y  E N G I X E E R I N G  
RICKXOND 1 9 ,  VA. 

C- S i g n e d  
Tl t le 





D F 8 0 5 1  R U N  O A T f  10101141 R E P O R T  O F  O P E R A T I O N  
O F  TRICKLING F I L I F R  

S E Y A C E  T R E A T R E N T  P L A N T  ( B C 0 6 .  4 2 4 )  
10 T H E  

V I R C I N I A  S T A T E  D E P A R T M E N T  O f  H E A L T H  
B U R E A U  OF S A N I T A R Y  E N b I N E E R I N 6  

R A O F O U O  ARMY A R R U N I T I O N  P L A N T  , 

R E P O R T  P E R I O D :  
SEP.  1,. 1991 T H R U  SEP. 28, 1991 

----- S L U D G E  ----- S E T T L E A B L E  S O L I O S  R L / L  
1 E  RPC R A T U R E  ( f S E Y A 6 F  C L O Y  10 D I C E S T E R  S U P E R -  
A I R  I U f  L U C N T  1000 6 A L S  O I 6 E S T E U  T E M P *  N A T A N T  

D A Y  MAX.  MII. M A X .  RIM. T O T A L  A roo0 GALS. t r )  r A u  PRIMARY FINAL C ~ Q U O R  

F  I I A L  E F F L U E N I  
T O T A L  

CHLOR I N E  
6 - 8  AM 4 - 1 2  P I  

PH ( U E E K O A Y S  O N L Y )  
S U P E R -  L I M E  \ 

nrwrnr I ADOEO 
R A Y  F I N A L  C l P U O R  L B S  



D F 8 0 0 3  R U N  D A T L :  1 0 1 0 2 1 9 1  I:! - 

T O 1  AC 
AVER.  

R E P O R T  0 6  O P E R A T I O N  
0 F 

P O l A B L E  U A T E R  P L A N T  ( C A S T  A R E f i )  
T O  T H E  

V I R 6 I N I A  S T A T E  D E P A R l R t N T  O f  H E A L T H  
C U R E  AU O f  S l b i i i i v  L H 6  INE t ~ j k 6  

-------- IAU U A T E R  T R E A T M E N T  ------ --- ---- F I L 1 m  Y A J E R  T R E A T .  ------a ----- F I L T E R  A H D  ------- I 
U A T E R  M A S H  D A T A  

T R E A T E D  H R S  L 8 S  C H E R  U S E D  --- ppm ---- L8s CHEM U S E D  - ---- 
~ ~ ..-. AL." M . . . .  r !L!ERS NO, .- -, ,?. z-t .. .. M?!ER 

( T G D I  UPFR. . - aLuK.'.- s6tA S O D A  U S E D  Y A S M E ~  1 6 0  Q A T E  

K I N D  O F  C H E R I C A L S  U S E D  I*, 

. . . . . . . . . - - . - . . . . . - . - . . - . . - . - . - . . - . . -- 
S U L P W A ~ ~  or ~ ~ u ~ l ~ ~ - - - - - - - - - - - - - - - - - - - -  
L I M E  ,,,--- -, -- ------------------,,, 
~ I + L O R ~ M E  -AQ.CQ-I&~,, ----, ,--,-- . , . . - ,---,- . - . . . 

A R f l O N I A  ---,---------------------------- 
I R O N  ----,-------------,---------------- 
T Y P E  O F  F L U O R I D E  CHEf lm U S E D  ,,,--_-___-, .. . . . . . . . . . . .. . . . 



-- - I U k H I O 1 T V  --- 
D A l E  RAU LPP. FIN. 

TOTAL 21.8 13.4 2.8 
AVER. 1.0 .I 

PAGE 2 
R EPOR T  0  f OPE PAT 1 ON 

o f  R A D F O R O  ARNV A M R U N ~ T I O N  P L A N T  
POTABLE UAlER PLAN1 (CAST ARE81 REPORT PE R1Ob: 

( CON1.b SEP. 1 ,  1991 THRU SEP. 2P, 1991 

CHEMICAL AND PHVSICAL DATA-PARTS PER M I L L I O N  

--- A L K A L l N l l V  -' ------- p H  ------- -- FREE CO2 -- ----- C O L O R  ----- R E S  CHLOR.) 
RAY APP. 611.  RAW APF. f I N .  RAY APP. RAY CPP. f l N .  F IN .  DATE i,, 

PER CENT WASH WATER USED ----- 3 .6  -- 
UASH UAIER R I S E  ( I N .  ~ O R . )  22.4 
AM. NO. R IN .  EACH F I L T E R  WASHED 15-20 
AV. LOSS Of HEAD f I L T E R S  CASHED 2.6-4.0 
COAG. B I S I N S - - D A l f  LAST L L t  ANEO -,,,,,-- 
COPPER SULPHATL APPLIED : 

DATE : -------------, 
UHERE: ------------, 
AROUNI : 0 



: I  

- . - . . .- .. 
0 1 8 0 0 3  R U N  O A T € :  1 0 / 0 2 / 0 1  

I - R E P O R T  O F  O P E I A T I C ~  
a f 

P O T A B L E  Y A f  ER P L A N T  ( M A I M  P L A N T  
T O  T H E  

U l R 6 l N l ?  S T A T E  D E P A R T P E N T  OF H E A L T H  
B U R E A U  OF S A k I T A R t  E N 6 1 N E E R I k G  

P A ~ F  i : I : 

1 - ---- --- R A M  M A T E R  T R E A T M E N T  ------ ------- T I L T .  M A T ~ R  T R E A T *  ------- ----- F I L T E R  A N 0  ------- 
MITER M A S H  D A T A  

T R E A T E D  H R S  LBS- CHE)~. .USEO.  --- . PP?. ---- ~ e s  C H ~  USED ---- . . - . - - -- - . . .. . . . - - . . -. . . . - - . . - M A T E R  
. -- P f 1 L T E R S - L O .  

D A T E  ( T G D )  O P E R .  A L U M  A L U M  L I CE L I n E  U  SE D  
. 

M A S H E D  160 D A T E  

R A D F O R D  A R M t  A M M U k l T I O N  P L A N T  

R  t P O n T  P E R I O D :  
S E P .  1. 1 9 9 1  l H R U  S E P .  2 4 ,  l Q 9 i - - ' 8 , l  

15 1 5 8 0  2  4  
14 1 5 9 2  2  4  
1 5  1 4 9 4  2 4 
1 6  1 5 9 1  2 4  - 
17 1 6 4 b  2  4  
18 1 6 7 6  2  4  
1 9  1 5 2 3  2  4  
20 1 6 2 8  2  4  
2 1  1 6 3 4  2  4  
22 1 5 3 8  2  4 I- 23 1 5 9 8  2  4  
24 1 6 3 8  2  4  
25 1 6 2 6  2 4  
26 1 5 1 6  2 4  
27 1 5 9 2  2  4  

+- - 2 8  1 4 6 7  2 4  

T O T A L  4 3 4 9 5  6 7 2  
A V E R .  1 5 5 3  2 4  

a , ,  I 

111 

Iil K I N D  O F  C H L M l C h L S  U S E D  

. - -  
S U L P H A l E  O f  A L U M I b A  -------------------- 
L i n k  ------ ---  --,---,-------------- 
~ ~ L O R  I NL --39-),4_73s2 ------------------- 
hM?'OklA -------------,,----------------- 
I R O N  ---------------,--,---------------- 
f T P E  O F  F L U O R I D E  C H t M .  U S E 0  __-_-_-t-__- 



R E P O R T  O f  O P E  6 A T I C N  
0 f R  A D F O R D  A R M V  A M M U L I  T I  O N  P L A N 1  I* 

P O T A B L E  Y A T C R  P L A N T  ( M A I N  P L A N 1 1  R E P O R T  P E R I O D :  
( C O N 1 . 1  S E P .  1 .  1991 1 H R U  SEP.  28 ,  1991 

C H F M I C A L  A N D  P H I S  l t A L  C A T A - P A R T S  P C R  M I L L I O N  

--- T U R B l D l T V  --- - - - A L K A L l h l T Y  -- ------- ' p H  ------- -- f RE( C O Z  -- ----- C O L O R  ----- R E S  CHLOR.  ' 
D A T E  RAW A P P .  F I N .  R A Y  A P P .  r In. R A M  APP. F I N .  R A M  APP. R n w  APP. F I N O  F I N .  0 A T t  I:, 

1 - I:! 
2 
3 ! 
4 

P E R  C E N T  W A S H  u A I E R  U $ ~ D  ----- 2.2 -- 
M A S H  W A T E R  R I S E  ( I N .  P.b.1 17.6 
A V .  NO. R I N .  E A C H  F I L T E R  Y A S H E D  15-20 - - -  L V E R ~ ~ C E  nrs. - - - ror A --- E M C M  IICIER RUN - 100- - 
A v .  L O S S  or ~ t r o  ~ I L T E R J  u iJnT6 1.a-2.0 
COAG.  B A S I N S - - D A T E  L A S T  C L E A N E D  -------- 
C O P P E R  S U L P H A T E  A P P L I E D :  

b A 1  E : -------------, 
M H E R E :  ------------- 
AMOUNT: 0 - - -- 



7 L T E  S u p e r v i s o r  - 



COMMONWEALTH OF VIRGINIA STATE WATER CONTROL BOARD 
r.muewmm naY.IaDDIOmm (INCLUO. n a r a o m a ~  m ~ ~ u r a m r  o ~ m c m a n e .  . ~ ~ u ~ m a r ~ o m  mv ..I 
CACILITT ~~I.ILOC~VIOBI IC OICC.I.*V) O I ~ C H A ~ O I  WOWITO~IWO I).PO~T ~DM&'~.~' INDUSTRIAL HAJQR 0 6 / 2 6 / 8 6  

T A T S  W A T L R  C O W T R O L  B O A A P  
( r m o o o n a r  o r r l c .1  

NAME RAOFDHD ARMY A~MUNIT ION PLANT 
ADDRESS PLh] YEST CENTRAL REGIONAL OFFICE 

O l l C U A l * .  

DEPT. OF THE ANMY muY-=l P.O. BOX 7017 
HADFOHCl V A  24141  

FACILITV 

LOCATION F ILE NO, 2243540. fnOw 

YIT~II. ~ ~ 1 1 0 0  ROANOKE* VA.  24019 
V S A ~ I  Y O  1 ma. 1 1  I '  703-982-7632 
V I by I O/ I 0 9  I 3d NOTI, n m a e  C~RYI. ADIO . ~ ~ ~ O I A L  ~ n m r a u c v ~ a n m  

B V C A S S E S  
A N D  

O V E R F L O W .  

TOTAL  LOW 
1 w .  0. I g C C ~ ~ ~ ~ ~ C m s  

m.Conm C O Y C I . . ~ ~ ~  T W I ~  C o m m  I 

I CERl l f  Y UNDER PENALIY Of LAW THAI  I HAVE PERSONALLY ENAUIWEO AN0 A N  
FAMILIAR WIIH THE I n r o n u r r l o r s u u r ~ c r t o ~ ~  rncs oocurtwr ANOALL rrrrcn 
MENrS AN0 THAI. BASED O* MY I N W I R Y  O f  THOSE lNOlV lWAL8 I W O I A T E L y  RE 
S~ONSIBL~ ron OBTAINING THE IN~ORYATIW I BE~IEVE rnr r u u l 7 r c . o  t n r o n u r  
IION IS TRUE ACCUAAIE ANO COYC~ETE I AM AWARE rnhr rnrnc rnr SIGNIFI 
CAN1 Cf NALrlES fOR S M Y l I T l N G  f ALSE W f ~ M A l I O N  INCLUOING THE POl l lB lL I  
IY OF FINE AWDIYRISONM~NT SEE IIU s c * IWI m o 3 3 u  r c I~IB 1- 
Ilr ma# th.* 1lllu1.l mn, nduQ lnnn up lo  S100m ndol N.lalwm W ~ w l l a m n l  DI 
bat-n (L -lh# n d  5 r.ws I 

TOTAL .OD. 
1n o ' 

SWCB NPDES FORM 5 CAO. or 

TYCgD O n  Cn'mTgD m@OI(ATUI). C.l)TlfICAT.WO. 

gxgCUTIVm om A U ~ O 1 ) I ~ I D  T.L.CHOW8 

& 
Shelley Barker 709 639-8482 
T I C I D  01) C1)IWT.D W A Y I  .IOWATUR. 111.1 c-. WUYm.1) 

*O. 

, /; " 

0 

. 0 

fJ 

i ~ . l  

CI..U.*CV 
0. 

anaLV.1. 

C J .  I 

$0 
1 fn  
I 

%/N 
7 

3 @ / { J  

3 

3 1 3  

.UAUTITT on LOAOIBOO ~ U A U T ~  o m  c o m c m m n m o m  

OPERATOR IN RESPON8IDLE CHARGE . 

C. R. Wppks 

.AUCL. ..'. 
m r  I )  -. 

r m 1 . s  

g/t C 

~AAJ%- 

> / / C  

Q & L  

:,,-&$ 

b o o 1 n o m a L  C ~ ~ Y I V  

D L 7 8  

Y 8 A 1 )  (10 D A V  

D A T 8  

UNIT .  

Sll 

- 

PARAMETER 
A V I 1 ) A O I  W A X I Y U W  UNIT.  AV.1)AO. W A X I Y U Y  Y l W l Y U Y  

0 0 1  
f LO'J REPORTED 0.15'9 0 , 1 4 6  ***+***-++*****+* 

COIYI. 
mmwImmYIII~ *.a~r*~*~*~*~ii*d~eae***aa~*oa 

002 
PH REPORTED -F 6 .  6 ,@00-4 7, 6 

C..liI. 
m m o u ~ ~ m ~ m m r  a O ( ) * O ( ) ~ ~ O ~ ) a * i o & ~ ~ o @ ( I  Qu. - .  a,nnnnF********* 

003 3. y BODS REPORTED 5'2- G , 2  6.3 
C..YIT 

n = a u ~ n m m ~ * ~  &--I 

4, + 5.0 
****@***a* 3aQ4Q.C l w m l  

91 
A 

, 005 TOTAL 
CL2 

m.eunmmwmrr 

,REPORTED 
Cmmml. 

m m u m . u m * t  

REPORTED 
C m l l l v  

llI.YII.I.0T 

REPORTED 
C.l)UI. 

- m a U l n m l m m ~  

/c '  
W O  

n.au~mo~.m~m o m  c o m ~ . m r m  

REPORTED -- 
C.1)YI. a - - - +***Otb**@+*#*+ 

0 7 
D A Y  

. . 
* I0  c&,A& 

- 

' -** a, 9 



COMMONWEALTH OF VIRGINIA STATE WATER CONTROL BOARD 
NAWONAL M LUTAN. mommnmmmm ~LIY m a n o m  mv r m r  DIICAA~OC YOWITORINQ LCCO~T (PYCJII~~~~' INDUSTRI AL M4 JON ITATC WATCR 06/26/96 COHTROL ~ O A R D  

(nmOI0N.L OCCIC.) 

I.. IVY.  v r m n n  lun r n  n m u v n r r r b m  r n n n u m  I "I.. 

a 1  1 

NAWL RAOFORD ARMY AMMUNITION PLANT 

- - .  
AND 

OVERFLOWS I I C .  B .  Weeks fd/4 5//dflA 000482 
OIONATU1)C 

I CERll f  Y UNOtR IENALlV Of  LAW l H A 1  I HAVE VtRSONALLV EXAYINED AND A Y  TVC8D Cn'WT=P rnAYR CRIITICICATRYO. VRAR YO D A Y  
f AYILIAR WI IH THE INFORYAI lONSUWl I lED I N  THIS DOCWEN1 AND ALL ATTACH 
YINTS AND THAI. DASID ON MY INDIIIRI or I H ~ E  INDIVIWALS l m r O l A r t L v  CI)INC@CAL CX.CUTIVC OCCICCR 01) AUTWOIIIZOD A O C Y ~  TCLCCWONR DATC 
SmNSIBLt FOR OBTAINING 1Ht  INFOAYATION I StLlEVE 1HE S I I W I I I E D  INfOAYA . 
l l O ~  IS IRtlE ACCURAIE AND COUVt I T €  I A Y  AWARE l H A 1  IHERE AnE S I G N I ~ I  
CAN1 V t N A ~ l l t s  FOR S U I Y l l l l N G  F A I S I  UIFORYATION INCLUDING 1HE POISIBILI 

c a r  u ~ a h a  I ~ N  o n . t Y # ~  mw an=lvn Ion., ,#I# IU S100(*1 ndlul rn...mum Imp#n.aml -1 
bt-u 9 -lh. ~ l d  8 )l..#l l 

, , 701 639-8482 01 10 0 7 
TYCmP 01) *l)lYTCD YAY. 88aNATU1). $2: I WUMm.1) YEAR UO D A Y  

SWCB NPDES FORM 5 CAOR or 

ADDRESS 

DLPTb OF ThE ARMY 
AAOFORO V A  24141 

r A c l L t T v  

LOCATION FILE NOe22+3540e pl)ov 

VAQQQjl248 
usC*aa.. 

UEST CENTRAL REG1 O4AL OFFICE 
URYIT NUU~CII u r m m m  PeOe BOX 7017 

r.*woawo v a m o w  

I l?El ROANOKE, VA. 24019 

.mas[ r m  1 ma. a 0 I a '  7031-982-7432 
f l I d 9  I01 / I f i  130 W O ~ O B  n m a m  r r m m l .  Am- -m-mnaL ~w.rnuC.Ia-m I 

.*I. .emu 

Cn.mu.*CI 
0. 

I*ALV.l. 

o a r  

1/D 

319 
l / o  

)/k/ 

1 /M 

# J  

1/H 

3 / ~ ,  
1'/D 

OUA~TITV on L O A ~ I ~ ~  

.AYCL. 

~ l ' c  
YEAS 

~ / p  !l 

c ~ a e  
I 
n 

G f l A 8  

b q h  

GQ4f.3 

G / #  b 
GPAH 

CoY.L..lN- 

No. 
an 

L) 

0 

0 

(3 

3 
12 - 

mmCmam 

ournu.. om a.*ammraA?l.* 

PARAMETER 
Y A X I Y U Y  

0.131 

4ba**a**e*U@*O*****pU 
C O * ~ & * * ~ * # * . ~ * * O * O & U  . . . - 

2 3 

1-nc 

YI) I IYUY 

6 3  
6 .0000  

* @ l ) l t * * t * # U  

e*****a**a . . 
********q 

001 
FLOH 

0 0 2  
PH 

003 
BOD5 

U)IIT. 

~ 8 1 0  

KG/D 

AVCRAOR 

~ ~ a ~ + ~ ~ ~ e a * ~ a a ~ ~ ~ e e a m ~ ~ ~ ~ e ~ e e a  
a ~ * * i i * 6 a * * * + * * i * * a ~ * * * ~ * o o o a  

****0****(I 

9*WDc)&*&*U 

3; -, 
30 l M p C  

11  7 
0 0 4  TOTAL 
3USbSOLIDS 

- 0 0 5  TOTAL 
CL 2 

~ 0 . 1 W O ~ A L  ..nr11 

REPORTED 
PmmYIT 

nmUUmYa~l 

REPORTED 

,,z:::=,, 
REPORTED 

.marl. 
n.W1mmml~T 

****g*d**q 30.0000 
I 

, * * * * 0 * * W * U  

l , o ~ o d * ~ ~ i i i * * * r  

AVCRAOR 

0.035- 

/, 0 

8.5000 

Y A X I M U M  

REPOUTED 
*.n.l1r 

m a o u l a m r m n r  

REPORTED 
.mnr11 

n..uln.rmnr 

.REPORTED 
.*am 

m.wmar.n. 

-REPORTED 
u m n l v  

n m m u l l l l . N r  

REPORTED 
rmnr1. 

n m m u t n a m m w r  

nm.UIn.Y.*.* on 

UNITS 

48.000C 

1 , c ~  
2.0000 

1 

' 7  I' 
MG/L 

MG/L 

! / 
6 a S O O Q  

!+I 

1 2 m ~ 0 0 C  

Corr.NTm 

e + * e a + * * * a * * * a * e ~ * p ~  
e*aai t * i ta**** i * * *0*0i  



REFERENCE 18 





REFERENCE 19 





i VICINITY MAP 

i 
! 

LEGEND 

( - STREP!@ REACHES WITHIN PULASK!. . PP,. ,-rn 

I ~ , . ~ a \ i  ;edv!E? ' !XS. XVESEC i;L: THiS R E F 3 7  

I 
GAGING STATION 

GENERAL MAP 

hp, PC-. 0 -  i 
PLii ASK! , NIC)t\iTdii=.~ ..  us. i 

- - M 0 5 
I 

I 

n: I SCALE IN MILES 
i - ---. . -  - - - .--- -.---- . &--- 



Approximately 41 percent  of t h e  county 's  c i v i l i a n  work force  a r e  
employed i n  manufacturing. T e x t i l e  and f u r n i t u r e  manufacturing p l a n t s ,  
p r i n c i p a l l y  i n  t h e  Pu lask i  a r e a ,  a r e  among the  l a r g e s t  employers of t h e  
county c i t i z e n r y .  

Claytor Lake, an  Appalachian Power Company hydro-e lec t r ic  r e s e r v o i r  
on New River i n  t h e  Radford-Dublin a r e a ,  i s  t h e  leading  r e c r e a t i o n a l  
a t t r a c t i o n ,  perhaps,  of  t h e  Upper New River Basin a s  wel l  a s  an i n d u s t r i a l  
development p o t e n t i a l .  A s  of Ju ly  1975, Pulaski  County had an es t imated  
populat ion of 32,600 and a t o t a l  a rea  of 327 square mi les .  

The Stream and Its Valley 

The genera l  map ( P l a t e  1) shows t h e  con t r ibu t ing  a r e a  network of 
streams wi th in  t h e  s tudy reach,  t h e  watershed boundary and o t h e r  f e a t u r e s  
of  t h e  New River d ra inage  bas in .  Drainage a r e a s  f o r  t h e  New River 
watershed a r e  shown i n  Table 1. 

TABLE 1 
DRAINAGE AREAS AND DISCHARGES 

NEW RIVER 

Discharge 
Mileage (c .5.s . )  

Above Drainage Area 100 Year 500 Year 
Location Mouth (square Miles) Flood Flood 

Montgomery, Pulaski -  
Giles County Line 124.35 2,918 198,860 400,000 

Radford (USGS Gage) 145.10 2,748 193,000 400,000 
Claytor Lake Dam 150.65 2,382 193,000 400,000 

Montgomery County i s  geologica l ly  s i t u a t e d  i n  t h e  Valley and Ridge 
province, wi th  i ts v a l l e y  f l o o r  i n t e r r u p t e d  by a number of smaller  
r idges .  P a r t  of  t h e  a r e a  d r a i n s  i n t o  t h e  New River flowing northward 
along t h e  county ' s  wes tern  boundary and p a r t  d r a i n s  eastward i n t o  t h e  
Roanoke River.  E leva t ions  range upward from about 1,800 f e e t  above s e a  
l e v e l ;  t h e  higher  p o i n t s  (Hightop Mountain, Abner's Knob, P i l o t  Mountain, 
P a r i s  Mountain, Brush Mountain, Poor Mountain) have a l t i t u d e s  ranging 
from 2,700 t o  3,700 f e e t .  

Pu lask i  County l i e s  i n  t h e  Great Valley between t h e  Blue Ridge and 
Allegheny Mountains. Elevat ions  range from 1,600 t o  3,600 f e e t  above 



T a b l e  2 l ists t h e  crests and d i s c h a r g e s  of  t h e  t e n  major  f l o o d s  i n  
t h e  b a s i n  a t  t h e  Radford U.S.G.S. gage. A l l  of t h e  s t a g e s  have been  
a d j u s t e d  t o  t h e  p r e s e n t  gage l o c a t i o n .  

TABLE 2 

HIGHEST KNOWN FLOODS AT RADFORD U.S.G.S. GAGE 
NEW RIVER MILE 145.10 

Date of Crest 

Aug 14,  1940 
Sep 15,  1878(c)  
J u l  16,  1916 
May 22, 1901 
J u l  13 ,  1905 
J u n  13 ,  1907 
J u n  21, 1972 - 

Dec 29, 1901 
May 28, 1973 - 
J a n  23, 1906 

Discharge  ( a )  
( c f s )  

S t a g e  (b)  E l e v a t i o n  
( f e e t )  ( f e e t  above m.s.1.)  

35.96 
34.84 (d) ( e )  
33.14(d) 
24.24 (d) ( e )  
22.45 (d)  ( e )  
20.85(d) ( e )  
20.21 
20.04(d) (e) 
30.82 
18.85 (d)  ( e )  

( a )  As Publ i shed  
(b)  Zero Gage E l e v a t i o n  = 1,712.16 f e e t  above m . s . l . ,  datum of  1929 
( c )  Es t imated  
(d)  Adjusted t o  P r e s e n t  Gage Loca t i on  
( e )  Gage Height  Records Pub l i shed  f o r  August 1898 t o  September 1907 

a r e  cons idered  u n r e l i a b l e  by U. S. G. S. 
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4 Originator 

PHONE CONVERSATION RECORD 

Conversation with: Date- 3 / - 38 /a, 
Name r -  Time 

Company L=S 
AM@ 

Address D!%+ A g l n a t o r  Placed Call 

Orig~nator Received Call 

W.O. NO. 2281-11- I &  
ovl - - wer 

&ile Follow-Up-Action: 

C Tickle File / / 

Follow-Up By: 

Copy/Route To: 
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