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i 

ENGINEERS CERTIFICATION 

I, Raymond E. Wieda, having examined City Water and Light’s Westside Wastewater 

Treatment Plant located in Jonesboro, Arkansas, attest that, as of the date of this certification, 

this Closure Plan has been prepared in accordance with good engineering practices. This Closure 

Plan was prepared based upon my examination of the site and upon information provided to me 

by City Water and Light. This certification is contingent upon the fact that all information 

supplied, up to the date of this certification, is unquestionably accurate and was provided in good 

faith. This certification in no way relieves City Water and Light of its duty to prepare and fully 

implement this Closure Plan and to amend this Closure Plan in accordance with the regulations 

as may be appropriate. This certification is valid only if this page has the original raised seal and 

signature of the engineer. 

Raymond E. Wieda, PE  Date 
Arkansas No. 9420 

November 20, 2020



 
November 20, 2020 

 

 

 
ii 

TABLE OF CONTENTS 
 

1.0 GENERAL SITE INFORMATION ....................................................................................1 

1.1  Background ..............................................................................................................1 

1.2  Facility Description ..................................................................................................1 

1.3  Operator Information ...............................................................................................1 

1.4  Contact Information .................................................................................................2 

1.5  Site Information .......................................................................................................2 

1.6  Facility/Site Permit Information ..............................................................................2 

2.0 EXISTING PONDS .............................................................................................................3 

3.0 POND WASTE CHARACTERISTICS ..............................................................................4 

3.1  Surface Water ...........................................................................................................4 

3.2  Pond Sediments ........................................................................................................4 

3.3  Sediment Characterization .......................................................................................4 

3.3.1  Total Arsenic ................................................................................................7 

3.4  Conclusions ..............................................................................................................7 

4.0 POND CLOSURE PLAN ....................................................................................................8 

4.1  In-Place Closure .......................................................................................................8 

4.2  Final Stabilization ....................................................................................................8 

4.3  Closure Schedule .....................................................................................................9 

4.4  Certification of Closure............................................................................................9 

 

LIST OF APPENDICES 
 

APPENDIX A: Site Drawings  

APPENDIX B: Construction Plans 

APPENDIX C: Sampling and Analysis Plan 

APPENDIX D: Settled Soils Analytical Results 

APPENDIX E: Chemical Analysis of Soils and Other Surficial Materials of the 
Conterminus United States 

 
 



 
November 20, 2020 

 

 

 
iii 

LIST OF TABLES 
 

Table 2.1  NPDES ponds general description .......................................................................... 3 
 
Table 3.1  Pond sediment volumes .......................................................................................... 4 

Table 3.2  North and South Pond analytical results and EPA benchmark comparison ........... 6



 
November 20, 2020 

 

 

 
1 

1.0 GENERAL SITE INFORMATION 

 

1.1 Background 

City Water and Light (CWL) operates the Westside Wastewater Treatment Plan (WWTP) 

in Jonesboro, Arkansas, under National Pollutant Discharge Elimination System (NPDES) 

Permit AR0037907. As shown on the WWTP site map (Appendix A), two ponds (the North 

Pond and South Pond) are associated with the WWTP. The ponds were constructed in 1978 for 

sludge storage, however, they were never used for this purpose. Over the last 40+ years, the 

ponds have collected stormwater and served as emergency containment for the facility’s ferric 

chloride storage area.  

CWL is planning some site improvements that will encompass the area currently 

occupied by the ponds. CWL intends to close the North and South Ponds according to DEQ’s 

“Waste Storage Pond Closure Guidelines”. 

 

1.2 Facility Description 

CWL’s WWTP is located at 1605 Willet Road in western Jonesboro. The WWTP 

receives both domestic and industrial wastewater. The WWTP has a design flow of 3.0 MGD 

and includes a bar screen, grit removal, primary sedimentation, trickling filters, secondary 

sedimentation, disinfection using peracetic acid, and reaeration. Sludge from the WWTP is 

treated by gravity thickening, lime stabilization, and dewatering prior to land application under 

authority granted by State Water Permit 5105-WR-1. 

 

1.3 Operator Information 

Company: City Water and Light
Site Address: PO Box 1289
City: Jonesboro 
State: AR Zip: 72403
2County: Craighead   
Telephone Number: (870) 935-5581
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1.4 Contact Information  

Company: City Water and Light
Contact: Jake Rice III, PE
Mailing Address: PO Box 1289
City: Jonesboro 
State: AR Zip: 72403
County: Craighead   
Telephone Number: (870) 935-5581
Email Address: jrice@jonesborocwl.org

 

1.5 Site Information 

SIC Code: 4952 Municipal Sewage System

NAICS Code: 221320  
Project Latitude: 35  Degrees 51 minutes 35 seconds
Project Longitude: 90  Degrees 43 minutes 53 seconds

 
Method for determining  
latitude/longitude: 

1:24,000 United States (US) Geologic Survey topographic map 

 
 

1.6 Facility/Site Permit Information 

NPDES Industrial Stormwater General Permit Number: ARR000629 
NPDES Individual Permit Number: AR0037907 
Water - SPB: 5105-WR-1 
Air Permit, Title V: 
Hazardous Waste Permit: 
NPDES General Construction Storm Water Permit Number:
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2.0 EXISTING PONDS 

 

The WWTP has two (2) surface water impoundments associated with the NPDES 

Permit – the North Pond and the South Pond. These ponds were constructed for sludge storage 

but never used for this purpose. The ponds have served as primarily stormwater ponds for the 

last 40+ years. A general description of the ponds can be found in Table 2.1. 

 

Table 2.1 NPDES ponds general description. 
 

Name Use and Area Description 
WSE* 

(ft) 
Perimeter 

(ft) 
Area 

(acres) 
North Pond Stormwater and sludge storage 293.5 700 0.66
South Pond Stormwater and sludge storage 292.5 680 0.59

*Assumed Water Surface Elevation 

 

Potential pollutants in the North and South Pond water and sediments include total 

suspended solids (TSS), biochemical oxygen demand (BOD), chemical oxygen demand (COD), 

metals, nutrients (nitrogen and phosphorus), and oil and grease. Water level in each pond is 

typically 1 to 2 feet. The ponds are not permitted for direct discharge and concrete dams have 

been constructed in the spillway for each pond to prevent accidental overflow. 
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3.0 POND WASTE CHARACTERISTICS  

 

3.1 Surface Water 

The North and South Ponds are not permitted for direct discharge. The ponds currently 

receive only direct stormwater and emergency overflow from the secondary containment for the 

ferric chloride storage area. The pond closure process will include emptying the ponds by 

pumping the contents to the headworks of the WWTP to commingle with WWTP influent. The 

commingled wastewater will be treated and discharged via permitted Outfall 001.  Outfall 001 

discharges will be sampled for the required parameters and the results reported to DEQ on 

discharge monitoring reports, as per NPDES Permit AR0037907. 

 

3.2 Pond Sediments 

Despite not being used for sludge storage, the pond bottoms have a small sediment layer 

most likely due to organic matter and other sediments that have accumulated in the ponds from 

stormwater runoff. Estimates were made of the volume of sediment in each pond by probing the 

pond for depth and estimating pond area from aerial photographs. The volumes of sediment in 

each pond are summarized in Table 3.1. 

 

Table 3.1. Pond sediment volumes. 
 

Pond Average Sediment Depth (ft) Sediment Volume (cy) 
North Pond < 0.25 < 250 
South Pond < 0.05 ≈ 0 

 

 

 

 

3.3 Sediment Characterization 

Pond sediments were sampled to characterize the quality of the sediment and the 

potential pond closure options. Sampling procedures were as follows: 
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 A minimum of one composite sediment sample was collected from the sediments 
in the North and South Ponds.  

 Composite samples were comprised of a minimum of 10 individual samples 
collected at representative locations throughout each pond.  

 Individual samples were collected using a clamshell sediment sampler or similar 
to a depth of 12 inches. 

 Individual samples from each pond were composited in a clean plastic bucket and 
mixed thoroughly. A subsample of the mixed composite material was placed in a 
clean sample container for delivery to the contract laboratory. 

 Individual samples were observed for stratification indicating differences in 
sediment quality. If identified, the sampling depth for that pond was adjusted so 
that each stratified layer was sampled separately. 

 

The composited samples were delivered to a contract laboratory for analysis. Each 

sample was analyzed for the following parameters: 

 

 Aluminum, Total 
 Arsenic, Total 
 Barium, Total 
 Cadmium, Total 
 Chromium, Total 
 Iron, Total 
 Lead, Total 
 Mercury, Total 
 Selenium, Total 
 Silver, Total 

 pH 
 CBOD-5 
 Copper, Total 
 Molybdenum, Total 
 Nickel, Total 
 TPH (wet weight) 
 Loss on ignition 
 Total Solids 
 PCB 

 

The analytical results from these samples are included in Appendix B. The data were 

screened using evaluation benchmarks from the Environmental Protection Agency (EPA) and 

DEQ as appropriate. A summary of the data and evaluation benchmarks can be found in 

Table 3.2. Shaded values in Table 3.2 indicate results that exceeded the evaluation benchmark. 

All results were below the evaluation benchmark except for arsenic. 
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Table 3.2. North and South Pond analytical results and EPA benchmark comparison. 
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Loss on Ignition %            6.3       4.0     

pH SU 
<=2, 

>=12.5   
       6.6       4.6     

Total Solids %            56       60     
BOD-
Carbonaceous 

mg/L   
  

      < 400     < 400     

TPH  mg/Kg       440    81       66     

Aluminum, Total mg/Kg   110,000        12,000      6,600    

Arsenic, Total mg/Kg   
3.0

5.0   
2.6-
27.0

 7.8  0.39   7.5  0.38 

Barium, Total mg/Kg   22,000 100      69  3.5   61  3.1 

Cadmium, Total mg/Kg   98 1.0     < 0.40 < 0.020 < 0.40 < 0.020 

Chromium, Total mg/Kg     5.0      14  0.70   16  0.80 

Copper, Total mg/Kg   4,700        17      20    

Iron, Total mg/Kg   82,000        13,000      11,000    

Lead,Total mg/Kg   800 5.0      16  0.80   15  0.75 

Nickel, Total mg/Kg   1,100        9.3      5.9    

Mercury, Total mg/Kg   4.6 0.20     < 0.10 < 0.0050 < 0.10 < 0.0050
Molybdenum, 
Total 

mg/Kg   
580

      < 1.0    < 1.0    

Selenium, Total mg/Kg   580 1.0     < 7.0 < 0.35 < 7.0 < 0.35 

Silver, Total mg/Kg   580 5.0     < 0.70 < 0.035 < 0.70 < 0.035 

PCB-1016  mg/Kg   5.1       < 0.018    < 0.017    

PCB-1221 mg/Kg   0.83       < 0.018    < 0.017    

PCB-1232 mg/Kg   0.72       < 0.018    < 0.017    

PCB-1242 mg/Kg   0.95       < 0.018    < 0.017    

PCB-1248 mg/Kg   0.94       < 0.018    < 0.017    

PCB-1254 mg/Kg   0.97       < 0.018    < 0.017    

PCB-1260 mg/Kg   0.99       < 0.018    <  0.017    
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3.3.1 Total Arsenic 

EPA’s regional screening level (RSL) for arsenic in industrial soils (3.0 mg/kg) was 

exceeded in both samples. However, it is difficult to attribute RSL exceedances for arsenic to 

historical site activities because natural background concentrations in Arkansas range from 

2.6 mg/kg to 27 mg/kg (Boerngen and Shacklette, 1981). The arsenic concentrations in the 

samples were within natural background concentrations in Arkansas soil, with the highest arsenic 

concentration reported at 7.8 mg/kg, and cannot be definitively attributable to site activities. 

Background concentration comparisons and the cited reference have been included in previous 

FTN Comprehensive Site Assessments containing Human Health Risk Assessments conducted 

by CTEH that have been approved by DEQ. Therefore, arsenic is not a parameter of concern in 

the pond sediments. 

 

3.4 Conclusions 

Pond sediment sample analysis results show no indications that pond sediments contain 

hazardous waste, and apart from arsenic, no analysis results have exceeded DEQ or USEPA 

screening levels. All arsenic concentrations are within the natural background concentration 

range for Arkansas, indicating that arsenic concentrations in pond samples cannot be definitively 

attributed to site activities. Therefore, the sediment does not need to be removed and the ponds 

can be closed in place. 
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4.0 POND CLOSURE PLAN 

 

4.1 In-Place Closure 

Because the analytical results revealed no parameters of concern in the pond sediments, 

CWL proposes to close the North and South in-place. The following procedure will be used for 

the in-place closure: 

 
1. Remove any water remaining in the ponds by pumping it to the headworks of the 

WWTP where it will be comingled with WWTP influent, treated, and discharged 
via Outfall 001.  Outfall 001 discharges will be monitored and the results reported 
to DEQ in accordance with the NPDES Permit. 

2. Once the water level has been lowered as much as practicable, the pond levees 
will be cut to allow the pond bottoms to dry out so the area can be evaluated for 
site improvements.  The pond levees will be cut such that stormwater runoff will 
be directed to well-vegetated fields to the west of the ponds.  The facility will 
obtain coverage under the Construction Stormwater General Permit to cover 
stormwater discharges from the pond areas. 

3. Backfill the ponds with a suitable clean fill material to cover the sediments and 
meet targeted grade for site improvements. The ponds will be filled and 
compacted to provide suitable base for site improvements. Clean fill will be 
obtained from existing pond levees, onsite borrow areas, or offsite borrow areas, 
as needed.  

 

Upon approval of this closure plan by ADEQ, CWL will begin the process of obtaining 

capital and scheduling contractors and equipment needed to close and regrade the pond areas. All 

final grades will be established according to the approximate final grading plan in the drawings 

shown in Appendix A. 

 

4.2 Final Stabilization 

Final use of the closed pond area is still under consideration. Final stabilization will 

depend on the designated post-construction use of the area. The areas will be stabilized using 

vegetation, pavement, and/or gravel or otherwise suitably stabilized to minimize sediment runoff 

post-construction.   
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4.3 Closure Schedule 

The NPDES Pond Closure schedule will be determined by DEQ approval, finalization of 

the WWTP designs, weather conditions, and available funding for closure construction activities. 

The following is an estimated closure schedule: 

 

Task 
Estimated 
Schedule 

NPDES Pond Closure Plan - Submitted to DEQ November 2020 
NPDES Pond Closure Plan - DEQ Comment and Approval  January 2021 

Develop Construction Stormwater Pollution Prevention Plan and Permit March 2021 

Initiate phased pond closure process Spring 2021 

Complete Pond Closure Process Fall 2021 

  

4.4 Certification of Closure 

Once final stabilization has been achieved, the certifying engineer will prepare a Closure 

Certification that will be submitted to DEQ. This certification will state that the pond was closed 

in basic accordance with this Closure Plan as approved by DEQ. The certification will be 

stamped by a professional engineer registered in the State of Arkansas. 
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1.0 GENERAL SITE INFORMATION 

 

City Water and Light (CWL) operates the Westside Wastewater Treatment Plan (WWTP) 

in Jonesboro, Arkansas, under National Pollutant Discharge Elimination System (NPDES) 

Permit AR0037907. Two ponds (the North Pond and South Pond) are associated with the 

WWTP.  The ponds were constructed in 1978 for sludge storage; however, they were never used 

for this purpose.  Over the last 40+ years, the ponds have collected stormwater and served as 

emergency containment for the facility’s ferric chloride storage area.   

CWL is planning a future development that will encompass the area currently occupied 

by the ponds.  CWL intends to close the North and South Ponds according to DEQ’s “Waste 

Storage Pond Closure Guidelines”. 

This plan addresses the sampling and analysis of pond sediments necessary to evaluate 

the potential pond closure options.   
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2.0 SAMPLING PROCEDURES 

 

Pond sediments will be sampled to characterize the quality of the sediment and the 

potential pond closure options.  Sampling procedures will be as follows: 

 
 A minimum of one composite sediment sample will be collected from the 

North Pond and the South Pond.   

 Composite samples will be comprised of a minimum of 10 individual samples 
collected at representative locations throughout each pond.   

 Individual samples will be collected using a clamshell sediment sampler or 
similar to a depth of 12 inches. 

 Individual samples from each pond will be composited in a clean container and 
mixed thoroughly.  A subsample of the mixed composite material will be placed 
in a clean sample container for delivery to the contract laboratory. 

 Individual samples will be observed for stratification indicating differences in 
sediment quality.  If identified, the sampling depth for that pond will be adjusted 
so that each stratified layer is sampled separately. 
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3.0 ANALYSIS PROCEDURES 

 

The composited samples will be delivered to a contract laboratory for analysis.  Each 

sample will be analyzed for the following parameters: 

 

 Aluminum, Total 

 Arsenic, Total 

 Barium, Total 

 Cadmium, Total 

 Chromium, Total 

 Iron, Total 

 Lead, Total 

 Mercury, Total 

 Selenium, Total 

 Silver, Total 

 Copper, Total 

 Molybdenum, Total 

 Nickel, Total 

 TPH (wet weight) 

 Loss on ignition 

 Total Solids 

 PCB  

 pH 

 CBOD-5 
 

Additional parameters may be added if determined appropriate based on observations 

made during sampling.   

Samples will be analyzed according to approved US Environmental Protection Agency 

methods and reported in units of mg/kg or other units as appropriate. 
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Introduction

A sampling program was begun in 1961 that was designed to give esti 
mates of the abundance of elements in soils and other surficial materials 
and in associated plants from sites selected along routes of travel, and 
in study areas, of U.S. Geological Survey scientists. The sampling plan 
was kept simple. The proposed sampling intensity consisted of one sample 
of soil and one of plants collected at sites about £0 mi. (81 km) along 
routes of travel to areas of other types of field study. Sampling sites 
were selected, insofar as possible, that represented soil in its natural 
condition. This program resulted in the sampling of 863 sites. The 
results of the soil analyses were published for 35 elements by plotting 
their concentrations, in two to five frequency classes, on maps (Shacklette, 
Hamilton, Boerngen, and Bowles, 1971).

Soon after this publication, interest in environmental geochemistry, 
particularly the application to problems of industrial and vehicular pol 
lution, increased greatly. At the same time, advances in analytical tech 
niques made the analysis of additional elements practical. Therefore, the 
samples from the first study, with some additional samples, were analyzed 
and reported as follows: mercury by Shacklette, Boerngen, and Turner (1971); 
lithium and cadmium by Shacklette, Boerngen, Cahill, and Rahill (1973); and 
selenium, fluorine, and arsenic by Shacklette, Boerngen, and Keith (197U).

Sampling according to this plan continued, as opportunities arose, 
until autumn, 1975> resulting in the sampling of 355 additional sites that 
were selected to give a more uniform geographical coverage of the conter 
minous United States. These samples were analyzed and the data were merged 
with those of the original samples to produce the results given in this 
report.

The elemental composition of only the surficial materials were given 
in all reports; the data on analysis of the plant samples are held in files 
of the U.S. Geological Survey.

This study was made possible by the cooperation of many persons in the 
U.S. Geological Survey. We express our appreciation to those who collected 
samples, as follows? Jessie M. Bowles, F. A. Branson, R. A. Cadigan, F. C. 
Canney, H. L. Cannon, F. W. Cater, Jr., M. A. Chaffey, Todd Church, J. J. 
Connor, Dwight Crowder, R. J. Ebens, R. N. Eicher, J. A. Erdman, R. F. 
Gantner, G. B. Gott, W. R. Griffitts, T. P. Hill, E. K. Jenne, M. I. Kaufman, 
J. R. Keith, Frank Kleinhampl, A. T. Miesch, R. F. Miller, R. C. Pearson, 
E. V. Post, Douglas Richman, James Scott, D. E. Seeland, R. C. Severson, 
M. H. Staatz, T. A. Steven, M. H. Strobell, V. E. Swanson, R. R. Tidball, 
H. A. Tourtelot, J. D. Vine, and R. W. White.

We thank the following members of the U.S. Department of Agriculture, 
Soil Conservation Service for providing soil samples from areas in Minnesota: 
Donald D. Barron, Carroll R. Carlson, Donald E. DeMartelaire, Royce R. Lewis, 
Charles Sutton, and Paul Nyberg.



We acknowledge the analytical support provided by the following U.S. 
Geological Survey chemists: Lowell Artis, Philip Aruscavage, A. J. Bartel, 
S. D. Botts, L. A. Bradley, J. W. Budinsky, Alice Caemmerer, J. P. Cahill, 
E. Y. Campbell, G. W. Chloe, Don Cole, E. F. Cooley, N. M. Conklin, W. 3. 
Crandell, Maurice Devalliere, P. L. D. Elmore, E. J. Finlay, Johnnie Gardner, 
J. L. Glenn, T. F. Harms, R. C. Haven, R. H. Heidel, M. B. Hinkle, Claude 
Huffman, Jr., L. B. Jenkins, R. J. Knight, B. W. Lanthorn, L. M. Lee, K. W. 
Leong, J. B. McHugh, J. D. Mensik, V. M. Merrit, H. T. Millard, Jr., Wayne 
Mountjoy, H. M. Nakagawa, H. G. Neiman, Uteana Oda, C. S. E. Papp, R. L. 
Rahill, V. E. Shaw, G. D. Shipley, Hezekiah Smith, A. J. Sutton, Jr., J. A. 
Thomas, Barbara Tobin, J. E. Troxel, J. H. Turner, and G. H. VanSickle.

We were assisted in computer programming for the data by J. B. Fife 
and George VanTrump, Jr.

Sample collection, preparation, and analysis

The sampling sites were selected, if possible, to represent surficial 
materials that were altered very little from their natural condition and 
that supported native or cultivated plants suitable for sampling. In 
practice, this site selection necessitated sampling away from roadcuts and 
fills, but in some areas only cultivated fields were available for sampling. 
The materials sampled included soil as defined by soil scientists, beach 
and dune sands, very stony lithosols, and organic deposits generally con 
sidered to be peat instead of soil. Most samples were collected at a depth 
of about 8 in. (20 cm), which reduced or avoided the effects of surface con 
tamination. In zonal soils, this depth commonly is within the range of the 
B soil horizon (zone of element accumulation). Some lithosols over near- 
surface bedrock did not extend downward to 8 in. (20 cm); they were sampled 
at the bottom of soil development in the profile.

Areas of field studies commonly were sampled more intensively than at 
intervals of 50 miles (81 km). Samples used from these studies were selected 
to represent about the same geographical coverage as did those along roads.

The soil samples were dried in the laboratory, pulverized and sieved, 
and the minus-2mm fractions were used for analysis. The methods of analysis 
used for some elements were changed during the course of the study as new 
techniques and instruments became available. The results published in the 
first report (Shacklette, Hamilton, Boerngen, and Bowles, 1971) were obtained 
for most elements by use of a semiquantitative six-step emission spectrographic 
method (Neiman, 1976). Other methods were used for the following elements: 
atomic absorption, with flame (Huffman and Dinnin, 1976) for mercury, lithium, 
magnesium, sodium, rubidium, and zinc; atomic absorption, flameless (?aughn, 
1967) for mercury; X-ray fluorescence spectrometry (Wahlberg, 1976) for 
calcium, germanium, iron, potassium, selenium, silver, sulfur, and titanium; 
combustion (Huffman and Dinnin, 1976), total carbon; and neutron activation 
(Millard, 1975, 1976) for thorium and uranium.



Location, description, and concentration of elements for samples of
surficial materials

Table 1 provides one page of descriptive material for £0 samples, 
arranged alphabetically by Postal Service abbreviations for state names 
and by county names, followed by four pages of analytical data for these 
samples, then proceeds to the descriptive page for the next 5>0 samples, 
and so on through the table. The state names in the descriptive material 
of site locations are abbreviated according to the system used by the
Government Printing Office (GPO). 
abbreviations.

The following table gives these

State GPO

Alabama
Arizona
Arkansas
California
Colorado

C onnecticut
Delaware
Florida
Georgia
Idaho

Illinois
Indiana
Iowa
Kansas
Kentucky

Louisiana
Maine
Maryland
Massachusetts
Michigan

Minnesota
Mississippi
Missouri
Montana

Ala.
Ariz.
Ark.
Calif
Colo.

Conn.
Del.
Fla.
Ga.
Idaho

111.
Ind.
Iowa
Kans.
Ky.

La.
Maine
Md.
Mass.
Mich.

Minn.
Miss.
Mo.
Mont.

Postal Service

AL 
AZ 
AR 
CA 
CO

CT 
DE 
FL 
GA 
ID

IL 
IN 
IA 
KS 
KT

LA 
ME 
MD 
MA' 
MI

MN 
MS 
MO 
MT

State

Nebraska
Nevada
New Hampshire
New Jersey
New Mexico

GPO

Nebr. 
Nev. 
N.H. 
N.J. 
N. Mex,

New York N.Y.
North Carolina N.C.
North Dakota N. Dak.
Ohio Ohio
Oklahoma Okla.

Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota

Tennessee
Texas
Utah
Vermont
Virginia

Washington 
West Virginia 
Wisconsin 
Wyoming

Oreg. 
Pa. 
R.I. 
S.C. 
S. Dak.

Term.
Tex.
Utah
7t.
Va.

Wash. 
W. Va. 
Wis. 
Wyo.

Postal Service 

NE
m
NH 
NJ 
MM

NY 
NC 
ND 
OH 
OK

OR
PA 
RI 
SC 
SD

TN 
TX 
UT 
VT 
7A

WA 
WV 
WI 
WY

The location of the sampling sites is given by north latitude and west 
longitude in degrees and minutes, and the collection date is given by year 
and month. The format used for table 1 allows only 70 spaces for site and 
soil descriptions, therefore, this column is written in telegraphic style, 
employing numerous abbreviations, minimum punctuation, and the elimination 
of unnecessary connectives in the statements in order to give as much 
information as possible in the limited space. The sampling sites are 
located more precisely by a descriptive reference to landmarks, such as 
highways, towns, rivers, or other geographic features. The distances of



the sites from these landmarks are approximate, generally rounded to whole 
numbers. The descriptions of the surficial materials closely follow those 
made at the sites by the collectors, and are usually expressed in nontechni 
cal terms. A list of the abbreviations that were used follows.

Abbreviation Word or term

ALLW
ALT
BLM
BR
BRWN
C.H.
CO
GR
DECID.
FT
HATC
HOR
HTS
I
IN.
IRR
JGT
LGHT
IS
MED
MI
MT
M3T

Alluvium
Alternate
Bureau of Land Management
Branch
Brown
Courthouse
County
Creek
Deciduous
Fort
Hatchery
Horizon
Heights
Interstate Highway
Inch or inches
Irrigation
Junction
Light
Limestone
Medium
Mile
Mount or mountain
Mixed

Abbreviation Word or term

NAT
NAT FOR
N.P.
NR
PK
QUAD
QUAT
R.
RD
RES
RR
RT
RX

SERV 
SH 
SPGS 
S3
TERT 
TPK 
US 
YDS

National
National forest
National Park
Near
Park
Quadrangle
Quaternary
River
Road
Reservation
Railroad
State Route
Rocks
Sedimentary
Service
Shale
Springs
Sandstone
Tertiary
Turnpike
U.S. Highway
Yards

Bismuth, cadmium, praseodymium, and silver were found infrequently 
in measurable concentrations in the samples. Data for these elements are 
given in the following table.
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Some elements were looked for-in all samples but were not found. These 
elements, analyzed by the semiquantative spectrographic method, and their 
approximate lower detection limits, in parts per million, are as follows: 
gold, 20; hafnium, 100; indium, 10; platinum, 30; palladium, 1; rhenium, 30; 
tantalum, 200; tellurium, 2,000; and thallium, 5>0. If lanthanum or cerium 
was found in a sample, the following elements, with their stated lower de 
tection limits, were looked for in the same sample but were not found: 
dysprosium, 50; erbium, 5>0; gadolinium, 50; holmium, 20; lutetium, 30; ter 
bium, 300; and thulium, 20.

The following symbols used in table 1 are explained as follows: N, 
not detected in the sample; leaders ( ), no data available; <, less than 
the stated value; and >, greater than the stated value.
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Table 1. Location, description, and concentration of elements for samples 

of surficial materials

TData are divided into five-page units. The first page of each unit gives 
the sample numbers for 5>0 samples, the state and county names listed alpha 
betically, the latitude and longitude in degrees and minutes, the date of 
sample collection, the location of the sampling site, and the description 
of the sample. The following k pages give analytical results for Lj.6 ele 
ments for each of the 50 samples in this unit. The second unit follows 
alphabetically by state and county, and so on through the entire table]
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