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The Grand Junction (Colorado) Off-ice, Energy Research and Develop- 
ment Administration (EliDA), has placed on open f i l e  a report  en t i t l ed  
"Field hlanual f o r  Ground Vater Reconnaissance. " 

The report ,  prepared by R. B. Ferguson, Van PCicn, and E. I .  Eauwm, 
of ERDA1s Savannah River Laboratory (SRL), Ailren, South Carol-ina, is 
intended t o  d i r ec t  and coordinate f i e l d  operations, s i te  selection, sam~:l.e 
col lect ion,  and information codes fo r  SRL's contribution t o  the  National 
Uranim Resource L3aluation ( h ' )  program. SRL, operated fo r  WDA' s 
Savannah River Operations Office by E. I .  cl~Gont de Nwmirs and Cmpany, 
is responsible f o r  completing a water and stream sediment survey in  25 
s t a t e s  i n  the  eastern United Sta tes  a s  par t  of NURE. 

WEE is an ongoirg program of EFttl.4'~ Grand Junction O e ' i c e  which 
includes t h e  clevelopnent and cornpila-tion of geologic and other infor- 
nation n i t h  vhich t o  assess  tine mgnftude and d i s t r i h t i o n  of unliuqi 

resources and determine areas favorable for t h e  occlmence of urm:ium i n  
t h e  United Stztes. 

'Ibe 71-page repor t ,  GJBX-26(77) [Sm KO. DPm-76-1161, dxted January 
1977, has been placed on open f i l e  a t  t he  following locations.  



FOREWORD 

This manual is intended to direct and coordinate field 
operations, site selection, sample collection, and information 
codes for the Savannah River Laboratory (SRL) contribution to 
the National Uranium Resource Evaluation (NURE) program. The 
manual provides public relations information for field sampling 
teams as well as technical direction. 

The NURE program was begun in the spring of 1973 to evaluate 
domestic uranium resources in the continental United States and 
to identify areas favorable for commercial exploration in response 
to the rapidly increasing national demand for uranium. The Grand 
Junction Office of the Energy Research and Development Administra- 
tion (ERDA) is responsible for administering and coordinating NURE 
program efforts. Inputs to the NURE program come from ERDA prime 
contractors, ERDA-sponsored research and development, the uranium 
industry, U. S. Geological Survey (USGS), U. S. Bureau of Mines 
(BuMines), other govement agencies, and independent sources. 

In 1975, SRL accepted responsibility for hydrogeochemical 
and stream sediment reconnaissance surveys of twenty-five states 
in the eastern United States. Oak Ridge Gaseous Diffusion Plant 
(ORGDP), Los Alamos Scientific Laboratory (LASL), and Lawrence 
Livermore Laboratory (LLL) have accepted responsibility for 
similar reconnaissance surveys in the rest of the continental 
United States including Alaska. 



FIELD MANUAL FOR 
GROUND WATER RECONNAlSSANCE 

SAVANNAH RIVER LABORATORY 
NATIONAL U R A N I U M  RESOURCE EVALUATION PROGRAM 

by 

R. B. Ferguson, V .  Price, and E. I .  Baucom 

Approved by 

R .  L .  Folger, Research Manager 
Analytical Chemistry Division 

Pub1 ication Date: January 1977 

E. I. D U  PONT DE NEMOURS AND COMPANY 

SAVANNAH RIVER LABORATORY 

AIKEN, SOUTH CAROLINA 29801 

PREPARED FOR THE U. S. ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION UNDER CONTRACT AT107-21-1 



CONTENTS 

Introduction 5 

Field Operations 9 

Logistics and Public Relations 9 

Sampling Site Selection and Site Operations 12 

Return of Samples to SRL 12 

Appendices 

A. Site Selection Procedures 15 

B. Sample Collection 17 

Part I. Daily Preparation 17 

Part 11. Outline and Sequence of 
Field Procedures 38 

C. Standard Coding Instructions 53 

References 70 



INTRODUCTION 

The Energy Research and Development Administration (ERDA) 
was created by Congress in January 1975 to consolidate various 
energy programs funded by the Federal Government. ERDA is con- 
ducting or funding research and development work in a number of 
fields including solar energy, wind energy,, geothermal energy, 
nuclear fission, breeder reactors, and nuclear fusion. ERDA is 
also evaluating the United States reserves of fuels for energy 
sources and methods of containing or disposing of their wastes. 

Current domestic uranium reserves fall far short of meeting 
requirements projected to the year 2000. An estimated eight-year 
lag occurs between discovery and production of uranium (Figure 1). 
To stimulate commercial uranium exploration, the Atomic Energy 
Commission (AEC) initiated the National Uranium Resource 
Evaluation (NURE) program in the spring of 1973. NURE is a 
comprehensive program to evaluate domestic uranium resources 
and to identify areas favorable for uranium exploration. 
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The overall objectives of the NURE program are: 

0 To achieve a preliminary evaluation, based on existing data, 
of domestic uranium resources and favorable exploration areas 
by January 1976. 

0 To conduct a more comprehensive evaluation of domestic 
uranium resources and favorable areas by October 1981. 

0 To develop new and improved procedures, equipment, and 
technology for uranium search and assessment. 

0 To disseminate information on new exploration concepts and 
technology, and to identify new areas favorable for uranium 
exploration at the earliest possible date through publications, 
open files, and seminars. 

The Grand Junction Office of the Energy Research and Develzp- 
ment Administration (ERDA-GJ) has completed the first objective 
and is responsible for administering and coordinating efforts to 
meet the other objectives. Inputs to the NURE program come from 
ERDA prime contractors, ERDA-sponsored research and development, 
the uranium industry, U. S. Geological Survey (USGS), U. S. Bureau 
of Mines (BuMines), other government agencies, and independent 
sources. 

There are seven major areas within the NURE program: 

0 Aerial radiometric reconnaissance. 

0 Hydrogeochemical and stream sediment reconnaissance. 

0 Surface geologic investigation projects. 

Geologic drilling projects. 

Remote sensing projects. 

Geophysical technology development. 

0 Low-grade (<SO0 ppm U) study project. 

The Savannah River Laboratory (SRL), Oak Ridge Gaseous 
Diffusion Plant (ORGDP), Los Alamos Scientific Laboratory (LASL), 
and Lawrence Livermore Laboratory (LLL) have accepted responsi- 
bility for hydrogeochemical and stream sediment reconnaissance 
of the United States as shown in Figure 2. The objective of this 

* The report was issued by the Grand Junction Office as document 
GJO-lll(76). 



portion of the program is to accomplish a systematic determination 
of the distribution of uranium in surface and underground waters 
and in stream sediments in the continental United States, including 
Alaska. The significance of the distribution of uranium in 
natural waters and stream sediments will be assessed as an indi- 
cator of favorable areas for the discovery of uranium deposits. 

FIGURE 2. Areas of Responsibility for Hydrogeochemical 
Reconnaissance 

The areas of responsibility are based on geologic provinces 
normalized to state boundaries (Figure 2). Assignments are based 
on geologic provinces because similar geochemical factors should 
control both the occurrence of uranium deposits and the hydro- 
geochemical expression of uranium. For administrative reasons, 
areas of responsibility are coincident with state boundaries. 

The area of responsibility for SRL includes all of the 
Atlantic and Gulf Coastal Plain states except Texas, all of 
the Appalachian Highlands, most of the Interior Low Plateaus 
(Kentucky, Tennessee), and most of the Interior Highlands 
(Missouri, Arkansas). 

Before entering the reconnaissance phase of the NURE 
program, SRL conducted an extensive development program (see 
References 1-6 for planning and progress reports). Techniques 
were developed to obtain great precision and accuracy for ana- 
lyzing uranium concentrations from <0.020 parts per billion 



(ppb) i n  natural  waters t o  >600 par t s  per mill ion (ppm) i n  rocks 
and sediments. Field or ientat ion studies were conducted i n  a 
var ie ty  of geologic and geographic set t ings  t o  develop technical 
and operational experience applicable t o  the  reconnaissance 
program. Seasonal va r i ab i l i t y  s tudies  are  i n  progress from 
South Carolina t o  Maine. Variabi l i ty  of sampling techniques was 
studied t o  ensure t ha t  a representative sample can be taken a t  a 
given s i t e .  Sampling inst ruct ions  i n  t h i s  manual a r e  derived i n  
pa r t  from SRL experience and i n  pa r t  from standard geochemical 
sampling practices.  

Samples collected i n  the NURE program w i l l  be archived f o r  
future  study. Geochemical samples collected systematically over 
broad areas  w i l l  cons t i tu te  a s ignif icant  national resource. 
Even though SRL w i l l  current ly  analyze samples only f o r  uranium 
and geochemically re la ted  elements, every e f fo r t  w i l l  be made t o  
ensure the i n t eg r i t y  of the  samples for  possible addit ional 
analyses i n  the future.  

The NURE program i s  being conducted with public funds for  
the  equal benefit  of a l l  Americans. Contractors par t ic ipat ing 
i n  the NURE program have an obligation t o  protect  the  public 
i n t e r e s t .  A l l  samules. sample s p l i t s ,  duplicates.  da ta ,  observa- 
t ions .  and a l l  other items of information obtained durinc the 
course of ooeration under a contract t o  par t ic ipa te  i n  the  SRL/NURE 
oroeram are  t o  be orovided only t o  SRL. None are  t o  be retained 
f o r  o r iva te  use o r  communicated t o  others without the  D* 

wri t ten consent of SRL and ERDA, 

A l l  data, theories,  speculations, and conclusions derived 
from operations under an SRL/NURE contract are  the  property of 
ERDA and a re  t o  be communicated only t o  SRL. The Grand Junction 
(Colorado) Office of ERDA w i l l  re lease  data and reports simul- 
taneously a t  a number of s i t e s  across the  country as  rapidly as  
these releases can be processed. SRL w i l l  no t i fy  individual land 
owners of r e su l t s  obtained on samples from t h e i r  property a t  the 
time of the  ERDA re lease,  i f  t h e i r  request for  such information 
has been noted on a f i e l d  data form. Field personnel may provide 
land owners with pH, conductivity, and a lka l in i ty  data. SRL w i l l  
provide analyt ical  data (Column 77 on Figure C-1) t o  land owners 
only when t h i s  i s  a spec i f ic  requirement f o r  access. 

A number of individuals and companies, both domestic and 
foreign, are  currently exploring f o r  uranium i n  the eastern United 
States .  The f i e l d  supervisor should s t r e s s  t o  h i s  personnel t ha t  
ANY information released may r e s u l t  i n  proprietary benef i t  not i n  - 
the  public i n t e r e s t .  It should be stressed t o  individual land 
owners who inquire tha t  a contractor ' s  presence a t  a given s i t e  
is i n  no way re la ted  t o  t he  presence or  absence of a uranium 
deposit a t  tha t  s i t e ,  and tha t  t h i s  sampling is  pa r t  of a program 
t o  cover the  en t i r e  nation. 



FIELD OPERATIONS 

A. LOGISTICS AND PUBLIC RELATIONS 

1 .  Liaison w i t h  P u b l i c  Officials 

a .  No t i f i ca t ion  

P r i o r  t o  team operat ion i n  a given county, it is 
requi red  t h a t  t h e  f i e l d  supervisor  v i s i t  t h e  
county s e a t ,  present  proper  i d e n t i f i c a t i o n ,  and 
n o t i f y  the  county s h e r i f f ' s  o f f i c e  of t h e  sampling 
program i n  t h a t  county. A few minutes spent  i n  a 
pub l i c  r e l a t i o n s  e f f o r t  i n  various county o f f i c e s  
could prove of immense b e n e f i t .  Undoubtedly, door- 
to-door s o l i c i t a t i o n  f o r  samples w i l l  r e s u l t  i n  some 
c i t i z e n  contact  with loca l  law enforcement o f f i c i a l s .  

b .  Cooperation 

I n  many small towns, t h e  town engineer o r  o the r  
o f f i c i a l  may provide access t o  a municipal wel l .  
In some areas ,  t h e  county h e a l t h  department o r  
water commission may be ab le  t o  provide l is ts  of 
semi-public wel ls ,  such a s  those a t  f a c t o r i e s ,  
r e s t a u r a n t s ,  dr ive- in  t h e a t e r s ,  housing developments, 
e t c . ,  which may be sampled without knocking on doors 
o r  a t  hours when domestic wel ls  a r e  no t  a v a i l a b l e  
f o r  sampling. NOTE: Sampling personnel should be 
e spec ia l ly  ca re fu l  t o  follow i n s t r u c t i o n s  given below 
with regard t o  c o l l e c t i n g  unt rea ted  water only. 

2. Access to Property 

a .  P r i v a t e  Property 

Most NURE samples w i l l  be co l l ec ted  on p r i v a t e  
proper ty .  Tne land owner's permission must be ob- 
t a ined  a t  every s i t e .  Care should be taken t o  avoid 
any damage t o  p r i v a t e  property.  



b. Mili tary Bases 

The commanding o f f i ce r  of each base enjoys a great  
deal of autonomy i n  controll ing access t o  the base. 
The f i e l d  supervisor should attempt t o  contact t h i s  
person well i n  advance of any planned sampling on 
the base. Problems in  gaining access should be 
reported promptly t o  SRL. 

c.  Forest Service Lands 

The Forest Service of the  United States  Department of 
Agriculture manages, protects,  and conducts research 
on many thousands of acres of timberland i n  the  SRL 
area of responsibi l i ty .  We have been assured the  
cooperation of the  Forest Service i n  our program as 
long as  our a c t i v i t i e s  are  no detriment t o  the  fores t  
environment o r  resources. 

Any off-road sampling requires p r io r  no t i f ica t ion  of 
the  Forest Supervisor and contacts with D i s t r i c t  
Rangers a t  the time of sampling. Since ground water 
sampling is done primarily a t  domestic o r  public wells, 
t h i s  aspect of the  NURE f i e l d  program w i l l  not require 
careful coordination with the Forest Service. 

D i s t r i c t  Rangers may be of assistance i n  arranging 
contacts with pr iva te  land owners and other persons 
having a proprietary in t e r e s t  i n  lands within the 
Dis t r ic t .  In addition, the U. S. Forest Service 
maintains wells and springs a t  campgrounds and picnic  
areas,  the  location of which may be most readi ly  deter-  
mined by inquiring a t  t he  D i s t r i c t  Ranger's o f f ice .  

d. Indian Reservations, Parks, Wildlife Refuges, 
and Other Public Preserves 

The f i e l d  supervisor should contact the local  agent, 
t r i b a l  representative,  ranger, warden, or  other 
official-in-charge several  days p r io r  t o  anticipated 
sampling. No problems i n  gaining access are  
anticipated.  

3. I d e n t i f i c a t i o n  

ERDA iden t i f ica t ion  cards are  t o  be issued t o  a l l  sampling 
team personnel. A short  brochure giving some highlights 



of t h e  NURE program has been prepared so  t h a t  sampling 
teams w i l l  have something t ang ib le  t o  leave with proper ty  
owners. I n  no case i s  f a l s e  i d e n t i f i c a t i o n  o r  misrepre- 
sen ta t ion  of purpose t o  be  used. 

4. Re jec t ion  

Most land owners w i l l  be more than happy t o  cooperate and 
may volunteer  much use fu l  information. Some may fo rb id  
access t o  t h e i r  property,  and a t  l e a s t  one w i l l  be down- 
r i g h t  h o s t i l e  during t h e  course of operat ion.  - LEAVE 
WHEN ASKED! -- 

5. Team Numbers 

Each f i e l d  supervisor  w i l l  a ss ign  team codes using SRL 
guidel ines  t o  h i s  team and f u r n i s h  SRL a list of t h e  
team members and codes. A team code cons i s t s  of a l e t t e r  
des ignat ing  t h e  f i e l d  supervisor  and a number which i s  
unique f o r  each person o r  p a i r  on a team. 

EXAMPLE: Team KO7 
F ie ld  Supervisor: King 
Team Seven: J .  Doe, M .  Brown 

6. L i a i s o n  w i t h  SRL 

The f i e l d  supervisor  w i l l  contac t  SRL a t  l e a s t  once 
weekly by telephone o r  messenger. SRL is t o  be apprised 
i n  advance of t h e  general a r e a  being sampled and i s  t o  
be given a motel o r  boarding house address and a telephone 
number where t h e  f i e l d  supervisor  can be contacted a t  SRL 
i n i t i a t i v e  during any twenty-four-hour period.  

The f i e l d  supervisor  is expected t o  be abreas t  of team 
a c t i v i t i e s  a t  a l l  t imes; under normal circumstances, SRL 
w i l l  communicate with f i e l d  teams only through t h e  
supervisor .  

Routine maintenance of equipment is t h e  r e s p o n s i b i l i t y  of 
t h e  f i e l d  supervisor .  SRL w i l l  perform major r e p a i r s  o r  
replacements of equipment, bu t  turn-around time may be  
on t h e  order  of seve ra l  weeks. The f i e l d  supervisor  
should t r y  t o  d e t e c t  f a i l i n g  instruments and a n t i c i p a t e  
needed r e p a i r s .  I t  i s  suggested t h a t  a d a i l y  log of 
instrument checks be kept  t o  a i d  i n  iden t i fy ing  f a i l i n g  
meters o r  probes. 



B. SAMPLING SITE SELECTION AND SITE OPERATIONS 

Sampl ing Density 

Orientation s tudies  indicate than an adequate sampling 
density w i l l  vary with the complexity of the  a rea l  geol- 
ogy. A density of one sample per 5 t o  10 square miles 
appears t o  be adequate t o  define most geologic features  
expected i n  such complex areas as the  Appalachian 
Piedmont o r  Blue Ridge provinces. Densities as low as 
one sample per twenty square miles may be adequate t o  
define uraniferous un i t s  i n  less  complex areas. Insofar 
as  prac t ica l ,  sampling density w i l l  be ta i lored t o  
regional geology and w i l l  be specified by SRL on a 
county-by-county basis .  

S i t e  Selection Procedure 

The procedure suggested f o r  s i t e  select ion is  given i n  
Appendix A. 

Sample Collection 

Detailed inst ruct ions  f o r  sample col lect ion a re  given 
i n  Appendix B.  

Coding of Field Data Forms 

Detailed ins t ruc t ions  for  coding of f i e l d  data  forms a re  
given i n  Appendix C. 

C. RETURN OF SAMPLES TO SRL 

The contractor i s  responsible f o r  a l l  samples u n t i l  these are 
received by SRL i n  usable form. Payment w i l l  be made only 
f o r  samples which a re  c lear ly  labeled and which a re  accompanied 
by completed and correct  data forms and collected sample maps. 

1 .  Maps 

Each sampling contractor.wil1 be furnished two or  more 
s e t s  of f i e l d  maps, one of which is returned with the 
samples. Coordinates of sampling points w i l l  be measured 
d i rec t ly  from the map returned with each group of samples. 



Maps must be clean, unfolded (rolled i n  protective tubes), 
and labeled with sampling s i t e s  pl-ecisely indicated as 
points within c i rc les .  

Care must be taken to  assure tha t  each s i t e  i den t i f i e r  
i s  unique t o  only one sample. Two samples with the same 
iden t i f i e r  are both worthless. 

2. Data Forms 

Data forms, i n  a moisture-proof enclosure, must accompany 
samples. Detailed instructions for  completing these 
forms are  given i n  Appendix C.  

3.  Samples 

Samples should be checked before shipping t o  assure tha t  
labels  and l i d s  are securely attached. I t  i s  recommended 
t h a t  labels  be taped with transparent tape. Samples are  t o  
be bagged o r  boxed together by map uni t  (county) and 
shipped i n  secure cartons. Neatness i n  packaging w i l l  
f a c i l i t a t e  sample check-in a t  SRL and thereby f a c i l i t a t e  
payment. 

4. Cartons 

Each shipping carton should contain samples and forms 
from only one map un i t .  I f  multiple map uni t s  are 
shipped together, they must be separated or  compart- 
mentalized within cartons. 

A packing l i s t  must be attached t o  the  exter ior  of each 
carton shipped. The packing l i s t  should include: 
(a) a tabular l i s t i n g  of a l l  samples, (b) any data forms 
enclosed, (c) any maps accompanying the shipment, and 
(d) the  order number (AX number) of the  contract. A 
duplicate packing l i s t  should be enclosed i n  the carton. 

5. Shipping 

Samples are t o  be delivered or  shipped t o  SRL a t  approxi- 
mately two(2)-week intervals .  The recommended method of 
shipping i s  by motor f re igh t  t o  E .  I .  du Pont de Nemours 
and Company, 300/700 Receiving Department, Dunbarton, 
South Carolina. Air f re igh t  t o  Augusta, Georgia, v i a  
Delta or  Eastern Air Lines has a lso been sat isfactory.  
These a i r  i ines  have no a i r  f re igh t  forwarders. 



APPENDIX A: SITE SELECTION PROCEDURES 

This s i t e  selection procedure i s  t o  serve as a guideline 
f o r  ground water sample s i t e  selection.  The primary objective 
of s i t e  selection is  t o  provide coverage which is (as nearly as  
possible) uniform, complete, and representative. 

County road maintenance maps are  generally available and 
provide t h e  most up-to-date representation of rura l  road 
systems. Topographic maps, U .  S.  Forest Service maps, and 
other special maps w i l l  be useful i n  some areas and may be 
necessary where counties do not maintain roads. SRL w i l l  
supply county road maps and l i s t s  of four - le t te r  map 
designators. 

A gr id  of some specified uni t  s i ze  (nominally 10 square 
miles; 3.16 miles per side) i s  ruled on the f i e l d  map. A 
grid s i ze  w i l l  be specified by SRL wherever t h i s  s i z e  i s  
d i f fe ren t  from 10 square miles. 

In  the  f i e l d ,  t he  sampler se lec t s  a well or  flowing spring 
as  near t he  center of each gr id  uni t  as i s  pract ical .  In 
some areas, r i g id  adherence t o  a grid system o r  following 
only the  best roads may lead t o  a sampling bias  against 
ce r ta in  geologic uni ts .  For example, limestone or  shale 
valleys may be sampled preferent ia l ly ,  and sandstone ridges 
may be under-represented. Because sandstone may provide a 
favorable host f o r  uranium deposits, t h i s  bias  could intro- 
duce serious errors  i n  t he  evaluation of uranium potent ia l  
i n  a sampling area.  

Sampling personnel must be r e l i ed  upon t o  have suf f ic ien t  
judgment t o  avoid grossly biasing sampling by e i ther  over- 
o r  under-representing geologic uni ts .  

Occasionally, grid un i t s  may not provide a sampling s i t e .  
The contractor must make a reasonable e f fo r t  t o  secure 
samples representative of each gr id  uni t  and should s t r i v e  
d i l i gen t ly  to  leave no two adjacent un i t s  unsampled. 

Conversely, where rapidly changing geology so d ic ta tes ,  the 
sampling density may be increased local ly  a t  t he  sampler's 
option. Major deviation from the nominal sampling density 
must be approved by SRL before samples are  collected. 



5. As samples are  taken, s i t e s  a r e  numbered sequentially, i . e . ,  
no val id  sample iden t i f i e r s  a r e  t o  be skipped. Sampling 
location i s  t o  be marked i n  t he  f i e l d  as the  samples are  
collected.  



APPENDIX 6: SAMPLE COLLECTION 

PART I. D A I L Y  PREPARATION 

Several tasks MUST - be completed pr ior  t o  each day's f i e l d  
work. These tasks are discussed i n  t h i s  section and are summa- 
r ized i n  a checklist  a t  the end of t h i s  appendix. 

Sampling i n  the f i e l d  w i l l  normally be done by one person. 
This person i s  responsible for  col lect ing the ground water sample, 
performing f i e l d  analyses (pH, temperature, conductivity, and 
a lka l in i ty ) ,  pressure f i l t e r i n g  the ground water sample, t rea t ing  
the f i l t e r e d  ground water with ion exchange res in ,  and performing 
record-keeping tasks.  Field equipment w i l l  consist of a portable 
f i e l d  laboratory packed i n  an instrument case (Figure B-l), a 
pressure f i l t e r  i n  a carrying case (Figure B-2), an ion-exchange 
res in  recovery case (Figure B - 3 ) ,  and an ion-exchange s t i r r i n g  
case (Figure B-4). 

Specific supplies, equipment, and instructions are summa- 
r ized i n  Table B-1 and discussed below: 

Mqs and Dcta Forms -Enough data forms should be kept i n  the  
l i d  of the instrument case t o  provide one f o r  each s i t e  t o  be 
v i s i t ed  plus several spares. THESE MUST BE KEPT DRY. The SRL 
sampling s i t e  map(s) showing approximate sample s i t e  locations 
must a lso be readied f o r  each day's work and stored i n  the  
instrument case o r  other sui table  container. A t  the end of 
each day the  - EXACT sample s i t e  locations and s i t e  codes a r e  
transferred t o  a master map. Each map should be checked 
individually t o  see t ha t  a l l  maps needed are present. Spare 
wooden (or mechanical) sof t  lead (No. 2B) pencils should also 
be carr ied i n  the  instrument case. 

Bromo-CresoZ Green/MethyZ Red Indicator  - A  p l a s t i c  dropping 
bo t t l e  of bromo-cresol green/methyl red ind ica tor  solution 
(hereafter cal led "indicator") i s  securely enclosed i n  a 
p l a s t i c  bag and placed i n  the instrument case. A 125-ml 
Ehrlenmeyer f lask i s  cleaned, condition-checked, and placed 
i n  the  instrument case. 

Acid B o t t l e  (O.02N) - A p l a s t i c  dropping bot t le  f u l l  of O.02N 
su l fu r i c  acid is SECURELY CLOSED i n  a p l a s t i c  bag and placed 
i n  the  instrument case (Figure B-5). 



o Equipment Check -The p l a s t i c  bags i n  which the instruments 
a r e  sealed should be checked dai ly  for  holes o r  leaks. The 
s i l i c a  gel  desiccant should be blue. The instruments gener- 
a l l y  a r e  not dependable i f  they a re  operated i n  a damp 
environment. The conductivity meter and pH meter a r e  shown 
i n  Figures B-6 and B-7, respectively.  The pH meter, packaged 
i n  p l a s t i c  t o  guard against  moisture, i s  shown i n  Figure B-8. 

'The ba t t e r i e s  i n  the conductivity meter and pH meter should 
a l l  be checked. usine the orocedures described l a t e r .  
Batteries found weakWshouG be replaced by the FIELD SUPERVISOR 
only. The pH ca l ibra t ion  should be checked i n  pH 4, 7, and 
10 buffers EACH MORNING. The conductivity mete; should be 
checked with 0.001M KC1 solution EACH MORNING. The temperature 
c i r cu i t  i n  the  conductivity meter should be checked once a 
week against a standard thermometer. A l l  instrument repa i r s  
should be done by the FIELD SUPERVISOR, who has been issued a 
manual f o r  t he  instruments. The f i e l d  supervisor must be 
thoroughly famil iar  with t he  manual and the instruments. 

The f i e l d  instrument case should be emptied and cleaned dai ly ,  
careful ly  removing the p l a s t i c  foam protective l i n e r  each time. 
I f  any noticeable amount of dust or  d i r t  have accumulated i n  or  
on the foam l ine r ,  it should be cleaned. 

Pressure Filter - A  pressure f i l t e r  (Figure B-9) consist ing of 
a one- l i t e r  reservoir  l ined with polytetrafluoroethylene i s  
supplied f o r  f i l t e r i n g  ground water samples. The f i l t e r  i s  
pressured t o  40 psig  with a fluorocarbon gas i n  small cans 
(Figure B-10). The fluorocarbon gas can i s  connected t o  t he  
f i l t e r  by a quick disconnect. General E lec t r ic  Company 
(Schenectady, New York) UueZepore 0.8 pm f i l t e r s  (142 mm 
diameter) are  used as f i l t e r  membranes.* In general, one l i t e r  
of ground water can be f i l t e r e d  i n  one t o  two minutes. 

0 Ion Exchange Resin - A  special ,  high-purity, mixed ion exchange 
res in  (100-200 mesh) i s  packaged i n  2-ounce polyethylene 
bo t t les  (Figure B-11). This r e s in  is VERY expensive and pack- 
aged i n  special  clean areas.  DO NOT 0-a bo t t l e  u n t i l  jus t  
before using. Special care should be taken t o  prevent dust 
from ge t t ing  in to  the r e s in  o r  i n to  the f i l t e r e d  ground water. 
I f  contamination is suspected, then discard the  contaminated 
r e s i n  o r  water. 

Interchmzge Cap - A  special  interchange cap has been designed 
t o  enable the  l i t e r  b o t t l e  of ground water t o  be coupled t o  
the  2-ounce bo t t l e  of ion exchange res in .  The interchange cap 
(Figure B-12) allows r e s in  t o  be added t o  the water sample 
without dust get t ing in to  the sample. The interchange cap i s  
a l so  used t o  t ransfer  the  res in  back in to  the 2-ounce bo t t l e  
(Figure B-13) . 

* No endorsement e i ther  by E .  I .  du Pont de Nemours and Co. 
or by USERDA is intended by reference t o  brand names i n  t h i s  
report .  Other similar equipment o r  supplies may perform 
sa t i s f ac to r i l y .  - 18 - 



Ion Exchrmge Resin Recovery Case -An ABS p l a s t i c  case  i s  
provided t o  c a r r y  28 o n e - l i t e r  b o t t l e s .  Af te r  t h e  ground 
water samples a r e  co l l ec ted ,  f i l t e r e d ,  and t r e a t e d  with t h e  
ion  exchange r e s i n  ("ion-exchanged"), t h e  b o t t l e s  a r e  i n -  
ver ted  i n  t h e  ca r ry ing  case  t o  recover t h e  r e s i n .  This i s  
shown schematical ly i n  Figure B-14 and i s  p ic tu red  i n  Figure 
B-15. 

S t i r re r  - A  6-volt ,  d i r ec t - cu r ren t  s t i r r e r  and b a t t e r y  
(Figure B-16) a r e  provided t o  s t i r  t h e  ion  exchange r e s i n  
i n  t h e  l i t e r  of ground water.  The r e s i n  i s  s t i r r e d  a  
minimum of 10 minutes. A spec ia l  6-volt  b a t t e r y  charger  i s  
provided t o  recharge t h e  b a t t e r y  each evening. A spare  
b a t t e r y  i s  a l s o  provided. A f u l l y  charged b a t t e r y  w i l l  
provide more than 20 hours of s t i r r i n g .  In an emergency, 
a  s tandard 6-vol t  l a n t e r n  b a t t e r y  can be  used. 

Water Deionizer Colwnns - A  water de ion ize r ,  cons i s t ing  o f  
t h r e e  columns, i s  provided t o  ob ta in  deionized water f o r  
r i n s i n g .  The f i rst  column conta ins  a c t i v a t e d  charcoal t o  
remove organics and chlor ine .  The second and t h i r d  columns 
conta in  mixed-bed, i o n  exchange r e s i n  t o  remove dissolved 
ions .  Use dr inking water  a s  supply water  f o r  t h e  columns. 
When t h e  co lo r  changes on %1/2 t h e  length  of t h e  second 
column ( ind ica t ing  it i s  exhausted),  then replace  t h e  first  
and second columns. 



FIGURE B-1.  Instrument Case Containing Portable Field Laboratory 



FIGURE 8-2. Pressure Fi l ter  Assembly i n  Case 



FIGURE 8-3. I o n  Exchange Resin Samples i n  Recovery Case 



FIGURE 8-4. St i r r ing  Assembly and Case for  Ion Exchange Resin Samples 



TABLE 8-1 

Daily Work and Equipment Checklist 

A. Equipment Stored i n  Instrument Case 

Item 
m b e r  Equipment 

Sulfuric Acid, O.OZN 

Indicator 

Ehrlenneyer Flask, 125 ml 

Conductivity Meter 

pH Meter 

Data Foms 

*PS 
Identification Cards 

Wooden or Mechanical 
Pencils (No. 28) 

Alminum Case 

Paper Towels 

NucZepae 0.8 vm (142 mn) 
Filter Membranes 

Filter Membrane Tweezers 

Spare Filter Support 

Spare Filter a-Ring 

500-n1 Plastic Beaker 

Plastic graduated cyl- 
inder 

h w r t  and condition 

One dropper-bottle, full, carefully 
wrapped. 

One dropped-bottle, full, carefully 
wrapped. 

Clean and inspect. 

Calibrate instrument and check batteries 
daily; check plastic bag for holes; call 
Field Supervisor for any repairs. 

Calibrate instrument and check batteries 
daily; check plastic bag for holes; call 
Field Supervisor for any repairs. 

Enough (plus spares); keep dry. 

Check each map individually. 

Keep handy at all times. 

Enough, plus spares. 

Inspect, clean, and dry. 

Enough, plus spares. 

Enough (plus spares]; handle very 
carefully. 

Check condition. 

Keep clean. 

Check condition. 

Keep clean. 
Clean and inspect. 

B. Equipment Stored in Pressure Filter Case 

Item 
N d e r  Equipment Amount and Condition 

1 Pressure Pilter Clean; dry; check condition very 
carefully. 

2 Filter Wrench Check condition. 

3 squeeze Bottle of One full bottle; keep spare bottle in car. 
Deionized Water 

4 Fluorocarbon gas pressure Enough, plus spare. 
E M  

C. Equipment Stored in Ion-Exchange Resin Recovery Case 

Item 
M b e ~  Equipment Amount and Condition 

1 l-liter Plastic Bottles 28 bottles; clean; rinse with deionized 
and Caps water; shake dxy; and cap. 

2 Interchange Caps 28 caps; clean; rinse with deionized water; 
shake dry; store in clean plastic bags. 

3 Bottle Holder Cheek condition. 

D. Equipment Stored in Ion Exchange Stirring Case 

Equipnett Amowrt and Cadi t ion  

D.C. Stirrer and PTFE Check condition; ean'y e spare. 
Coated Blade 

6-volt Battery Check for full chargs; e a n y  a spare. 

2-liter Water Collection Clean and cap. 
Plastic Bottle and Cap 
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FIGURE B-5. Stowage of Acid Bottle in Instrument Case 
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FIGURE B-6. Conductivity Meter 



FIGUKE 8-7. pH Meter 
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FIGURE B-8. Packaged pH Meter 

- 28 - 



FIGURE B-9. Pressure Filter Assembly 



FIGURE B-10. Gas Pressurizing Assembly 
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FIGURE B-11. Bot t le  Containing Ion Exchange Resin 
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FIGURE 8-72. Interchange Cap f o r  Ion-Exchange Resin Bo t t l e  



FIGURE B-13. Assembly f o r  Trans fer  o f  Ion  Exchange Resin 
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FIGURE 8-14. Cross-Section of Carr ier  f o r  Ion Exchange Resin Bott les 



FIGURE B-15. Ion Exchange Resin Bottles in Carrier Ready for Transporting 



a. Assembled Unit 

FIGURE 8-16. Power Supply and D.C. Stirrer Assembly 



b. Stirrer 

c. Power Supply 

FIGURE B-16. Continued 



PART 11. OUTLINE AND SEQUENCE OF FIELD PROCEDURES 

General I n s t r u c t i o n s  

The prime sampling ta rge t  i s  ground water from a frequently 
used, untreated, pr ivate ,  domestic well. DO NOT UNDER ANY 
CONDITION col lec t  ground water samples t ha t  have been physically 
o r  chemically t reated.  This includes chlorination, f luoridation,  
ion-exchange, water softening, sedimentation, e tc .  THESE TREAT- 
MENTS WILL GREATLY CHANGE THE URANIUM CONTENT OF THE GROUND WATER. 
Repeat: DO NOT COLLECT ANY TREATED GROUND WATER SAMPLES. 

DO NOT co l lec t  ground water samples from houses tha t  are  -- 
p a r t  of a public o r  ru ra l  water system. You may co l lec t  ONE 
sample from each water system only i f  t ha t  sample i s  collected 
AT THE SOURCE of the water system (before treatment). You may 
then col lect  tha t  sample only i f  you are  sure tha t  the ground 
water sample i s  UNTREATED. I t  i s  VERY IMPORTAW tha t  you deter-  
mine tha t  your routine samples are - NOT from such water systems. 
Newly d r i l l ed  wells o r  new pipes ( less  than $6 months old) are  
a lso t o  be avoided. 

Sample va l id i ty  is crucial .  While SRL has check points and 
w i l l  resample a s ign i f ican t  number of s i t e s ,  the  i n t eg r i t y  of 
individual samplers must be re l ied  upon i n  t h i s  program. Please 
make every e f fo r t  t o  ensure tha t  the samples you co l lec t  are  
correct ly  located, t rea ted ,  and labeled. 

Take care t o  see tha t  land owners' misgivings or  questions 
are  sa t i s f ied .  We may want t o  come back. Public re la t ions  are  
the  contractor 's  responsibi l i ty .  A handout explaining the NURE 
program i s  available and can be l e f t  with the land owner. 

A primary concern throughout the sampling program w i l l  be 
respect for  the  land owner's property and wishes. This includes 
obtaining permission f o r  access, respecting any res t r ic t ions ,  
and generally exhibiting a courteous and careful manner. 

Normal F i e 1  d Procedures 

Sampling Procedures (Summarized i n  Table B-2) 

SmnpZe S i t e  Approach 

Carrying only the two-li ter  p l a s t i c  collection bo t t l e ,  ask 
permission t o  obtain a ground water sample a t  the s i t e .  Ask i f  
the  sample comes from a water system. ( I f  i t  does, ask if a 
nearby home can provide a well sample; -- THEN LEAVE and t r y  a 



different site.) Use your Identification Card to identify your- 
self as an official member of a NURE sampling team. 

TABLE 8-2 

Sampling Procedure Check1 1st 

A. At the Sampling Site 

1. Stirring Ion Exchange 
Resin Mixture 

2. Sample Site Approach 

3. Water Collection 

4. Data Form Site Description 

58. Water Filtration 

5b. Conductivity-Tenperature 
MeasurementsQ 

6. Ion Exchange 

7. pH Measurement 

8. Alkalinity Titration 

9. Data Form Completion 

lo. Field Map 

11. Clean-up and Storage 

6 .  A t  the End of the Day 

1. Ion Exchange Resin 
Recovery 

2. Master Map Preparation 

3. Form Check 

4. Instment Care 

Stop stirring the ion.exchange resin mixture from 
the previous site wheq arr~ving at new site. Cap 
l-liter bottle with ?-ounce resin recovery bottle 
and place upside-dom in ion exchange resin 
recovery case. 

Obtain permission for access. 

Collect 2 liters of ground water in plastic bottle 
after letting water run for 2 to 3 minutes. 

Obtain necessary site descriptions and well 
informatmn. 

Filter 1 liter of ground water at vehicle. 

Measure temperature of unfiltered water; measure 
conductivity of unfiltered water. 

Add ion exchange resis to filtered ground water and 
start stirrer. 

Measure pH of unfiltered water. 

Titrate 50 ml of unfiltered ground water with O.OZN 
HrSO* solution until pink color of indicator is 
reached. 

Complete all entries. 

Enter and label sits accurately. 

Return equipment to case: remove all debris; police 
area. 

Rbover the resin into the properly labeled 2-ounce 
bottles and package for shipment to SRL. 

Transfer the site locations from the daily working 
maps to a clean; unfolded, master map. 

Check each fom and resin bottle for accuracy, 
legibility, etc. 

Check condition of drying agent. Check for moisture 
in instrument case, leave open in room overnight. 

a. Measure temperature and conductivity on a portion of water while filtration is in progress. 



Water CoZZection 

Allow the water t o  flow for  2 t o  3 minutes (check using a 
watch) before col lect ing the sample. Rinse the two-li ter  collec- 
t i on  bo t t les  2 t o  3 times with the flowing water and co l lec t  a 
2 - l i t e r  sample. Recap the bo t t l e .  I f  the  well owner objects 
t o  the  proposed length of time water i s  allowed t o  flow, leave 
and se lec t  an a l te rna te  s i t e  where pipes can be thoroughly 
flushed before sampling. 

Dnta Form Si te  Description 

While allowing the water t o  flow, ask the necessary questions 
needed t o  f i l l  out the  ground water f i e l d  form. BE CERTAIN TO 
OBTAIN A CORRECT ADDRESS. Any followup of anomalous samples w i l l  
depend on t h i s  address. (The address w i l l  not be published.) 

Water Filtration 

Carry the two-li ter  ground water sample back t o  your vehicle. 
Set up the pressure f i l t e r  on top of its carrying case (Figure 
B-17) and r inse  t he  f i l t e r  support with deionized water. Using 
tweezers, place a new f i l t e r  membrane i n  the  f i l t e r  (Figure B-18). 
Place a clean 1 - l i t e r  bo t t l e  ins ide the  carrying case under t he  
f i l t e r  (Figure B-19). Remove the f i l t e r  top and pour i n  $1100 m l  
of water (Figure B-20). The remaining unfi l tered ground water 
($1 l i t e r )  w i l l  be analyzed as  described i n  the  following sections.  
Replace the top and pressurize t he  f i l t e r  with the can of fluoro- 
carbon gas (Figure B-21). After f i l t e r i n g  the water, remove the  
l i t e r  of f i l t e r e d  water and place the f i l t e r  ins ide the  carrying 
case. Proceed as  described below. 

Conductivity - Temperature Measurement 

Place the c o n d u c ~ v i t y  probe in to  the beaker of unf i l tered 
ground water (Figure B-22). The probe should be completely sub- 
merged i n  water and suspended about 2 inches above the bottom 
center of the  beaker. Metal objects should be kept a t  l e a s t  6 



FIGURE 8-17. Assembled Pressure Filter 
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FIGURE 6-18. Replacing Filter Membrane in Pressurized Filter Assembly 



FIGURE B-19. A 1-Liter  Collection Bot t le  i n  Place Under F i l t e r  



FIGURE 8-20. Ground Water Sample Being Poured i n  F i l t e r  Reservoi r  



FIGURE B-21. Filtration Apparatus in Operation 



inches away from t h e  probe. Measure the  temperature and conduc- 
t i v i t y  a s  described below:* 

Check meter zero. I f  t h e  meter does not read zero, contact  
t h e  Fie ld  Supervisor.  

e Cal ibra te  t h e  meter by turn ing  t h e  switch t o  "Redline" and 
adjus t ing  t h e  meter needle  with t h e  r e d l i n e  cont ro l  t o  t h e  
red  l i n e  on the  sca le .  I f  t h i s  cannot be accomplished, 
contac t  t h e  f i e l d  supervisor .  

a Put t h e  probe i n  t h e  so lu t ion  t o  be measured. 

Se t  the  switch t o  "Temperature." Allow t h e  needle t o  s t a -  
b i l i z e .  Read t h e  temperature on t h e  bottom s c a l e  of t h e  
meter i n  degrees Cels ius  (OC). (NOTE: This s c a l e  reads from 
r i g h t  t o  l e f t ) .  Allow time f o r  t h e  probe temperature t o  
come t o  equilibrium with t h a t  of t h e  water before reading. 

Record on t h e  da ta  form t h e  temperature a s  t h e  nea res t  whole 
O C .  

a Switch t h e  meter t o  t h e  XI00 umhos/cm range. If t h e  reading 
i s  below 50 on the  0-500 meter sca le ,  switch t o  t h e  next 
lower range (XI0 pmhos/cm). If t h e  reading i s  s t i l l  below 
50, switch t o  t h e  next  lower range (XI pmhos/cm). Read t h e  
meter s c a l e  and mul t ip ly  t h a t  reading by t h e  range (X100, e t c . ) .  
The answer i s  the  reading i n  umhos/cm. 

EXAMPLE: Meter Reading: 247 

Scale: XI0 

Answer: 2470 pmhos/cm 

Record on t h e  da ta  form t h e  s p e c i f i c  conductance i n  umhos/cm. 

a TURN THE INSTRUMENT OFF. - 

Water Ion Exchange 

Using t h e  ion  exchangk interchange cap, t r a n s f e r  t h e  r e s i n  
from a new, labeled,  2-ounce b o t t l e  of r e s i n  i n t o  t h e  f i l t e r e d  
ground water sample. Remove t h e  interchange cap and 2-ounce 
b o t t l e  (keep it c lean) .  Place t h e  6-volt s t i r r e r  i n t o  t h e  ground 
water-resin mixture and s t i r  t h e  mixture u n t i l  t h e  next s i t e  i s  

* These ins t ruc t ions  apply t o  the  Yellow Springs Instruments 
Model 33 S-C-T conductivi ty meter. If a d i f f e ren t  instrument 
i s  used, appropriate  in s t ruc t ions  w i l l  be used. 

- 46 - 



FIGURE B-22. Measuring Conductivity of Ground Water Sample 



reached ( a t  l e a s t  t e n  minutes) .  When the  s t i r r e r  i s  removed, 
i n s e r t  it i n t o  a fresh 1 - l i t e r  b o t t l e  t o  make sure t h a t  it remains 
clean u n t i l  used again. 

The amount of f i l t e r e d  ground water which i s  allowed t o  r e a c t  
with ion  exchange r e s i n  w i l l  normally be exact ly  one l i t e r ,  with 
any excess being discarded.  I t  is poss ib le  f o r  one l i t e r  of water 
t o  contain more dissolved s o l i d s  than can be removed by t h e  r e s i n .  
Conductivity gives a measure of t h e  concentrat ion of d issolved 
mater ia l  and w i l l  be used t o  es t imate  the  amount o f  water t o  be 
ion  exchanged. For samples with a conductivi ty of l e s s  than 
500 pmhos/cm, a f u l l  l i t e r  can be used. If t h e  conductivi ty i s  
between 500 and 1000 whos/cm, then 1/2 l i t e r  (500 ml) i s  used. 
I f  t h e  conductivi ty exceeds 1000 umhos/cm, only 200 m l  of t h e  
f i l t e r e d  water i s  used. 

pH Measurement 

' The pH measurement i s  made - a f t e r  t h e  conductivi ty measurement 
t o  be c e r t a i n  t h a t  K C 1  s o l u t i o n  on t h e  t i p  of t h e  pH e lec t rode  
does no t  change t h e  wa te r ' s  s p e c i f i c  conductance. Measure t h e  
pH as described below:* 

a S l ide  "Power" switch t o  ON.  NOTE: Decimal poin t  w i l l  l i g h t ;  
however, d i g i t a l  d i s p l a y y s  opera t ional  only when "Push-to- 
Read" switch i s  depressed. The display i s  d i f f i c u l t  t o  read 
i n  d i r e c t  sun l igh t  and may appear t o  be inoperable.  Shield t h e  
d i a l  t o  obta in  a reading.  

a S l i d e  "BATT-CHK" switch t o  r i g h t .  A red  dot  t o  t h e  r i g h t  of 
d i sp lay  should l i g h t .  With "BATT-CHK" switch t o  r i g h t ,  depress 
"Push-to-Read" switch -- i f  r i g h t  hand dot  goes o u t ,  contact  
f i e l d  supervisor .  

a Remove p l a s t i c  boot from e lec t rode  p r i o r  t o  use. --- DO NOT LOSE 
THIS PROTECTIVE BOOT! - 

o Immerse the  e l ec t rode  i n  t h e  u n f i l t e r e d  water. Swirl  t h e  
e lec t rode  around f o r  1 t o  2 minutes t o  allow it t o  reach 
equilibrium (Figure B-23). 

a Depress the  ttPush-to-Read" switch on the  s i d e  of t h e  pH 
meter; read the  pH display .  

a Repeat the  swir l ing  s t e p  and re-read t h e  pH t o  v e r i f y  
equilibrium has been reached. 

Record the  pH t o  t h e  nea res t  0.1 pH u n i t  on the  d a t a  form 
(Figure C-1 ,  Columns 41-43). 

* These ins t ruc t ions  apply t o  t h e  Markson Model 80 mini-pH meter. 
I f  a d i f f e r e n t  instrument i s  used, appropriate  i n s t r u c t i o n s  
w i l l  be issued.  
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FIGURE B-23. Measuring pH of  Ground Water Sample 



o TURN THE pH METER OFF. - 

Store t h e  - WET pH e lec t rode  i n  i t s  p l a s t i c  boot. 

Discard t h e  beaker of u n f i l t e r e d  ground water. 

AZkaZinity T i t ra t ion  

In to  t h e  125-ml Ehrlenmeyer f l a s k ,  pour 50 m l  of u n f i l t e r e d  
ground water, add 4 t o  6 drops of bromo-cresol greenlmethyl r ed  
ind ica to r  so lu t ion  and mix. Add 0.02N s u l f u r i c  ac id  so lu t ion  drop- 
wise, while gent ly  swir l ing  the  f l a s k .  Only t h e  dropper provided 
by SRL i s  t o  be used. Count t h e  number of drops requi red  t o  cause 
t h e  so lu t ion  t o  t u r n  l i g h t  pink and record t h i s  on t h e  da ta  sheet  
(Figure C-1 ,  Columns 51-54), Discard t h e  t i t r a t i o n  so lu t ion .  
Shake the  f l a s k  dry. 

Occasionally, p a r t i c u l a r l y  i n  limestone a reas ,  a l k a l i n i t y  may 
be q u i t e  high. I f  t h e  so lu t ion  has not  shown s igns  of changing t o  
l i g h t  pink a f t e r  the  add i t ion  of twenty (20) drops of 0.02N s u l f u r i c  
ac id ,  d iscard  t h e  so lu t ion .  Repeat t h e  t i t r a t i o n  on 10 m l  of un- 
f i l t e r e d  ground water.  

Data Form Completion 

Before leaving t h e  sample loca t ion ,  f i l l  i n  a l l  remaining 
information on t h e  d a t a  form according t o  t h e  s tandard coding 
i n s t r u c t i o n s  provided. Make a f i n a l  check t o  be su re  t h a t  t h e  
appropriate  sample loca t ion  number has been wr i t t en  on t h e  l abe l  
on t h e  2-ounce, ion  exchange r e s i n  b o t t l e .  

Clem-up and Storage 

Return a l l  equipment t o  cases .  Check t h e  ion  exchange 
s t i r r e r  and d r ive  t o  t h e  next s i t e .  

A t  t h e  End of Each Day 

Ion Exchange Recovery 

Remove t h e  case containing t h e  day's  co l l ec t ion  of ground 
water samples. By using a swirl ing,  pumping ac t ion  recover t h e  
r e s i n  i n t o  t h e  labeled 2-ounce b o t t l e s  (Figure 8-24).  Package 
f o r  shipment t o  SRL. 



FIGURE B-24. Transfer of  Ion Exchange Resin i n t o  2-02 Sample Bottle 
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APPENDIX C: STANDARD CODING INSTRUCTIONS 

SAVANNAH R I V E R  LABORATORY GEOCHEMICAL 
GROUND WATER SURVEY FIELD DATA FORM 

General Statements 

A copy of t h e  d a t a  form i s  shown i n  Figure C - 1  (Card Code 3 ) .  
A l l  d a t a  t o  be entered on t h e  SRL Fie ld  Data Form MUST - be entered 
CORRECTLY and RIGHT JUSTIFIED i n  t h e  appropr ia te  columns of t h e  
8 0 - c o l m  form. The form - MUST be completed using - ONLY a No. 2 B  
s o f t - l e a d  wooden o r  mechanical penc i l .  A l l  da t a  forms and associ-  
a t ed  samples must be CHECKED f o r  accuracy, c o r r e c t  format, and 
l e g i b i l i t y .  A l l  l e t t e r s  and numbers w i l l  be formed - ONLY as  shown 
below and a t  t h e  bottom of  each form: 

Standard Letters and Numbers 

A B C D E F G  H I J K L M N & . P Q R S T U V W X  Y Z  0 1 2 3 4 5 6 7 8 9  

Only those  choices given on t h e  form a r e  acceptable.  DO NOT 
IMPROVISE. 

PAYMENT TO CONTRACTORS WILL BE MADE ONLY FOR THOSE SAMPLE 
LOCATIONS WHERE ALL APPROPRIATE DATA ARE UNAMBIGUOUSLY 
PROVIDED ON THE FIELD DATA FORM AND SAMPLE SITE LOCATION 
MAP. 

S p e c i f i c  Coding 

Columns 1-8 

S i t e  Code Columns 1-2 a r e  coded with t h e  two- l e t t e r  
des ignator  f o r  t h e  s t a t e  i n  which t h e  sample 
i s  co l l ec t ed ,  e .g. ,  NC f o r  North Carolina, 
GA f o r  Georgia, e t c .  Columns 3-4 a r e  coded 
with t h e  t w o - l e t t e r  des ignator  f o r  t h e  map 
from which t h e  sample i s  col lec ted .  O f f i c i a l  
map codes a r e  furn ished  wi th  each map u n i t .  
Only t h e  o f f i c i a l  codes a r e  acceptable.  S i t e  
numbers a r e  entered i n  Columns 5-7. A l l  
numbers i n  Column 5 should be  5 o r  g r e a t e r .  



SRL GROUND WATER SITE FIELD DATA FORM 

SPARE ID0 NOT USE1 

IN THE CASE OF EACH CIRCLED ENTRY SPACE. ENTER MOST APPROPRIATE DESIGNATORS LISTED BELOW 
1 1iuman *rin*inp 

2 Animal arin*ing 

3 irrigation 

1 O*.rr 1"- comm.nrr1 

COntinuOur I> o n u  par d w l  

one. ywr 6s" 
one. 0.. r r r t  

FIGURE C-1. SRL Ground Water S i t e  Field Data Form 



Columns 9-16 

Date 

S i t e s  should be consecutively numbered within 
each map u n i t ,  beginning with 501. No v a l i d  
s i t e  codes should be skipped. Columns 1-7 
should be f i l l e d .  None should be blank. 
Column 8 is  l e f t  BLANK. - 

% 

EXAMPLE: Sample is taken from the  14th s i t e  
sampled i n  Aiken County, South 
Carolina; s i t e  i s  marked on t h e  
Aiken County map with code A I .  The 
s i t e  i s  marked i n  t h e  f i e l d  a t  t h e  
time of sampling. 

SITE CODE r l  
The month, day, and year  a r e  t o  be coded i n  
Columns 9-14 using one o r  two d i g i t s  ( r i g h t  
j u s t i f i e d )  a s  necessary, so  t h a t  any unused 
columns a r e  l e f t  blank. 

The time (hour) w i l l  be coded i n  Columns 15-16 
using t h e  24-hour clock,  and rounding t o  t h e  
neares t  whole hour. The hour ent ry  w i l l  a l s o  
be r i g h t  j u s t i f i e d  so t h a t  Column 15 w i l l  r e -  
main blank when only one d i g i t  i s  appropriate .  

EXAMPLE: Samale taken on June 17, 1976, a t  



Sample taken on June 5, 1976, 
3:35 p.m. 

I DATE I 

Columns 17-19 

Team Number The assigned team number is  coded i n  
Columns 17-19. 

Columns 20-31 

General S i t e  

Data The general s i t e  da ta  columns a r e  t o  be  
coded us ing  only t h e  most appropr ia te  i n d i -  
c a t o r  desc r ip to r  l i s t e d  on t h e  form. Good 
judgment i s  r e q u i s i t e  t o  these  evaluat ions.  



Column 20 

Well o r  Spring The column labeled "Well o r  Spring" should 
be  coded with t h e  appropr ia te  desc r ip to r  

20 W - Well l i s t e d  on t h e  form. Since t h i s  is a ground 
S - S P R I N G  
Q- (usecommenrr, water survey, c o l l e c t i o n  of well  samples i s  

p re fe r red .  Free-flowing spr ings  a r e  accept- 
ab le .  Other types of samples should not be 
co l l ec ted  unless  very unusual conditions 
e x i s t .  Explain a l l  "Others" i n  t h e  "Comments" 
sec t ion  (remembering t o  see  t h a t  a "C" i s  
entered i n  Column 76) .  

Columns 21-24 

Depth of Well, Record t h e  depth of t h e  well  t o  the  neares t  
f t  whole foo t ,  using one t o  four  d i g i t s  ( r igh t  

j u s t i f i e d )  as  necessary, s o  t h a t  any unused 
columns a r e  l e f t  blank. Free-flowing spr ings  
should have "zero" foo t  depth. If depth of 
well  is  t o t a l l y  unknown, code a s l a s h  (/) 
i n  Column 24. 

Column 25 

Confidence of Depth The degree of confidence with which t h e  depth 

25 1 Certain 
of t h e  well i s  known i s  coded i n  Column 25. 

2 probable If Column 24 i s  coded with a s l a s h  (/), then 
3 Porslble Column 25 must be coded a s  "Unknown." 
4 Educated Guerr 
5 Unknown 

EXAMPLE: Sample taken from a well which 
t h e  owner knows i s  123 f e e t  deep. 



Columns 26-28 

Age of Well, yr  

EXAMPLE : 

EXAMPLE : 

Sample taken from a free-flowing 
spring. 

Sample taken from well of which 
nothing i s  known about the  
depth. 

EXAMPLE: Sample taken from a well which 
the owner thinks i s  about 60 t o  
80 f ee t  deep. 

Record the age of the well t o  the  nearest 
whole year, using one t o  three d i g i t s  ( r ight  
jus t i f ied)  as necessary, so t ha t  any unused 
columns a re  l e f t  blank. I f  the  age of the  
well cannot be determined, but owner knows 
tha t  it is older than a cer ta in  age, then 



record t h a t  l i m i t i n g  age. I f  age of well 
i s  t o t a l 1 2  unknown, code a s l a s h  (/) i n  
Column 28. I f  t h e  well i s  new (<1 yr), 
do not  sample. 

Column 29 

Confidence of Age The degree of confidence with which t h e  age 
25 1 cer tan  of t h e  well  i s  known i s  coded i n  Column 29. 
and 2 Probable I f  Column 28 i s  coded with a s l a s h  ( 1 ,  then 
29 3Porr1ble Column 29 must be coded a s  "Unknown." 

4 Educated Guess 

5 Unknown 

EXAMPLE: Sample taken from a well which the  
owner knows is 25 years  o ld .  

EXAMPL ,E: Sample taken from a well of 
unknown age. 

EXAMPLE: Sample taken from a well which 
t h e  owner th inks  i s  about 10 t o  
12 years  o ld .  



EXAMPLE: Sample taken from a well which 
the  owner knows has been there 
longer than he has owned the  
house. He has lived i n  the  house 
f o r  17 years.  

Column 30 

Type of Well 
3 0  1 Drilled 

2 Dug 
3 Driven 
4 Unknown 

Column 31 

Main Use 
31 1 Human drinking 

2 Animal drinking 

3 irrigation 

4 Ofhevr (use oommenO1 

The column labeled "Type of Well" should be 
coded with the  appropriate descriptor l i s t e d  
on the  form. This description should r e f l e c t  
the  type of well by i ts  method of construc- 
t ion .  A well which i s  formed using a ro ta ry  
d r i l l  or auger should be coded "1 Drilled." 
If the  well is dug using manual or  mechanical 
scooping equipment, it i s  coded "2 Dug." ,If 
the  well i s  formed by a ver t i ca l  p i l e  driving 
device, it i s  coded "3 Driven." I f  the  
method of construction cannot be determined, 
then code Column 30 a s  "4 Unknown." 

The main use entry i s  a descriptor of how 
the water from the  well i s  used. I f  the  
entry "4 Others (use comments)" i s  coded, 
then make appropriate comments on Line 76 
(remembering t o  enter a "C" i n  Column 76). 

Column 32 

Frequency of Use The column labeled "Frequency Use" should 
32 , uous,, onceperday) be coded with the  appropriate descriptor t o  

2 once perday indicate how often water i s  drawn from the  
3 once per '..desk well. Samples should not be taken from 
4 O ~ C B  PBT month wells used once a week or l ess  except under 
5 Less than once per month ions. 
6 Not in use 



Column 33 

Odor 
33 1 None 

2 Weak H,S 

3 Strong H>S 

4 Others lure comments1 

Column 34 

Pipe Composition 
3 4  1 Galvantzed 

2 copper 

3 Pia.t,c 

4 Steel 

5 Lead 

6 Unknown 
7 Others (use cornmantrl 

Code t h e  appropr ia te  desc r ip to r  of t h e  smell 
of t h e  water i n  Column 33. Hydrogen s u l f i d e  
(H2S) smell has o f t en  been described as t h e  
smell of " ro t ten  eggs." I f  o the r  odors a re  
encountered, then record a  desc r ip t ion  i n  t h e  
Comments sec t ion  (remembering t o  code a  "C" 
i n  Column 76).  

The major mater ia l  used t o  form t h e  water - 
plumbing system i s  coded i n  Colwlln 34. I f  
"Others (use comments)" i s  coded, then record 
a  desc r ip t ion  i n  t h e  Comments sec t ion  
(remembering t o  code a  "C" i n  Column 76). 

Column 35 

Where Sample Taken The sampling loca t ion  i s  coded i n  Column 35 
35 i lmmed!atelvafrerrroragetank us ing  t h e  appropr ia te  desc r ip to r  l i s t e d  on 

2 From pipe before rtoraee tank t h e  form. If "Others (use comments)" i s  
3 DlreCt from PumD coded, then record a  desc r ip t ion  i n  the  
4 Dolect from well or sprrng 

5 From Mun8cnpal system Comments sec t ion  (remembering t o  code a  "C" 
6 Unknown i n  Column 76). 
7 'Others I r e  comments1 

Column 36 

C l a s s i f i c a t i o n  The c l a s s i f i c a t i o n  of t h e  well  t h a t  was 
Private (<3 families) sampled is  coded us ing  t h e  appropriate  
semi-~,ivate lured b y  3 to 10f~miiie.1 desc r ip to r  l i s t  on t h e  form. I f  "Others 
public lused by > l o  families) [use comments)" i s  coded, then  record a  
Industrial desc r ip t ion  i n  t h e  Comments sec t ion  (re-  
Commercial Lmorel, erc.1 membering t o  code a  "C" i n  Column 76). 
Recreational 

Agriculrural 

Unknowri 

Others (use commenrrl 

Columns 37-40 

m l  o f  Water Record ( t o  t h e  nea res t  t e n  m i l l i l i t e r s )  t h e  
Ion Exchanged volume of water which i s  mixed with t h e  ion  

exchange r e s i n .  Normally, t h i s  w i l l  be 
1000 m l  un less  t h e  s p e c i f i c  conductance is  
too  l a rge .  If l e s s  than 1000 m l  i s  used, 
then Column 37 i s  l e f t  blank.  



EXAMPLE: A sample taken from a well is 
f i l t e r e d  and 1000 m l  of water i s  
mixed with the ion exchange res in .  

The pH of the  sampled water is t o  be measured 
using the  pH meter provided, and w i l l  be 
recorded t o  the  nearest tenth (0.1) of a pH 
un i t .  

I f  t he  pH is less  than 10, onIy Columns 42 
and 43 w i l l  be coded, and Column 41 w i l l  be 
l e f t  blank (only ra re ly  w i l l  the pH be greater 
than 10, thus Column 41 w i l l  normally remain 
blank). A s ta t ionary decimal point  occurs 
between Columns 42 and 43 and it must be 
respected. 

EXAMPLES: 

Specific The spec i f i c  conductance measurement i s  
Conductance, r'ecorded i n  Columns 44-48 as read on the 
Wos/cm meter, or  as some multiple of the  meter 

reading which is determined by the sca le  
range se t t in ,  used. The spec i f ic  conductance 



reading must always be r i g h t  j u s t i f i e d ,  so  
t h a t  any of t h e  appropr ia te ly  designated 
(but unused) columns w i l l  be l e f t  blank. 

EXAMPLES : 

SPECIFIC 
CONDUCTANCE 

!.mhoslcrn 
CONDUCTANCE 

Meter reads 260 Meter reads 300 
with sca le  X 1 ,  with sca le  X10, 
record 260 record 3000 

Columns 49-50 

Water The water temperature, taken a t  t he  time of 
Temperature, O C  sampling, w i l l  be coded i n  Columns 49-50. 

The water temperature w i l l  be recorded i n  
degrees Celsius ("C) t o  the  neares t  whole 
degree (1 .O°C). Any time the  water tempera- 
t u r e  i s  between 0°C and 9"C, the  temperature 
w i l l  be coded i n  Column 50, and Column 49 
w i l l  remain blank. 

EXAEPLES: 



Alkalinity, Record i n  Columns 51-52 the number of drops 
drops of acid of 0.02N su l fu r i c  acid solution necessary t o  
solution reach the  end point of the  a lka l in i ty  t i t r a -  

t ion .  I f  fewer than 10 drops a r e  used, then 
Column 51 i s  l e f t  blank. 

EXAMPLE : 

Columns 53-54 

Alkalinity, 
m l  of water 

Columns 55-56 

pH Meter, I . D .  

Record i n  Columns 53-54 the actual  number 
of m i l l i l i t e r s  of water which is t i t r a t e d  
with t he  su l fu r i c  acid. This i s  normally 
%50 m l ,  but might be as few as  5 t o  10 m l  
i n  limestone areas.  

Enter i n  Columns 55-56 the iden t i f ica t ion  
number of the  pH meter used a t  the s i t e .  - 
I f  Column 55 is not needed, then leave it 
blank. 



Columns 57-58 

pH Probe, I.D. Enter i n  Columns 57-58 t h e  i d e n t i f i c a t i o n  
number of t h e  pH probe used a t  t he  s i t e .  
I f  Column 57 is not  needed, then leave it 
blank. 

0. 

8 0 
m- i" 

Columns 59-60 

Conductivity Enter i n  Columns 62-63 t h e  i d e n t i f i c a t i o n  
Instrument,  I . D .  number of t h e  conductivi ty meter used a t  t he  - 

s i t e .  I f  Column 62 i s  not  needed, then leave 
it blank. 

Columns 61-62 

Conductivity 
Probe, I.D. 

Enter i n  Columns 61-62 t h e  i d e n t i f i c a t i o n  
number of the  conductivi ty probe used a t  t he  
s i t e .  I f  Column 61 i s  not  needed, then leave 
it blank. 

Columns 63-75 

Blank Leave Blank 



Column 76 

Comments Any time there a r e  comments entered a t  the  
bottom of the  data form, enter a "C" i n  
Column 76. I f  there  are  no comments, leave 
Column 76 blank. I t  should always be remem- 
bered tha t  there  can never be too many 
comments. Every observation made a t  a sample 
s i t e  pertaining t o  geology, geography, 
hydrology, possible contamination, e tc .  
should be entered. This information may be 
important for  evaluating the data which are  
developed for  each sample and sample s i t e .  
A l l  comments must be writ ten legibly.  

Column 77 

Information Request If you have t o  agree t o  send analyt ical  
information t o  a person i n  order t o  gain 
access t o  h i s  property, then enter an X 
i n  Column 77 (see comment on page 8 ) .  

77 Enter "X" when analysis information is requested 

Address Card (Card Code 13) 



General 

This card is  used t o  record t h e  mail ing address  where 
t h e  sample was taken.  A l l  sample s i t e s  must have a com- - 
p l e t e d  address  card  (Card Code 13) .  If it is a t  a l l  
poss ib l e ,  inc lude  t h e  name o f  t h e  person(s)  who provided 
sample. A l l  l e t t e r s  and numbers w i l l  b e  formed ONLY a s  - 
shown a t  t h e  bottom of  each form. 

The information on t h i s  card w i l l  be used t o  v e r i f y  
t h a t  t h e  sample submitted t o  SRL was a c t u a l l y  co l l ec t ed  
a t  t h e  address  given. 

S p e c i f i c  Coding 

Columns 1-8 

S i t e  Code The S i t e  Code must be coded exact ly the  
same as t h e  S i t e  Code i n  Columns 1-8 on 

S t a t e  - Map Code - - 
S i t e  Number Card Code 3 above. Column 8 i s  always 

l e f t  blank. 

Columns 9-77 

Address Code t h e  mail ing address  from every s i t e  
a t  which a ground water sample=aken. 
I f  an address cannot be given, then code 
s l a shes  (1) i n  Columns 9 and 10 and explain 
t h e  reason i n  t h e  "Comments" sec t ion  
[remembering t o  code a "C" i n  Column 76 on 
Card 3 (Figure C- l ) ] .  Slashes (1) a r e  used 
t o  sepa ra t e  each l i n e  of  t h e  address.  
Remember t o  inc lude  t h e  Zip Code f o r  each 
address .) 

EXAMPLE: Sample taken from a well a t  
415 F lo r ida  Ave., New Ellenton, 
S. C . ,  29809. The person pro- 
v id ing  t h e  sample was M r .  R. B.  
Ferguson, S r .  The s i t e  code i s  
SCAI514. 



EXAMPLE: Sample taken from the  pump a t  t h e  
Burre l l s  Ford Campground i n  the  
Sumter National Forest .  The s i t e  
code is SC@C501. 

CERTIFICATION: Sign t h e  form where designated t o  c e r t i f y  
t h a t  t h e  sample(s) was(were) taken and 
t r e a t e d  a s  described,  and t h a t  t h e  informa- 
t i o n  shown i s  as  t r u e  and complete a s  
poss ib le .  - ALL members of t h e  sampling p a r t y  
w i l l  s ign  t h e  form. The f i e l d  supervisor  
w i l l  a l s o  s i g n  o r  i n i t i a l  t h e  form t o  show 
t h a t  he has checked t h e  form AND ASSOCIATED 
SAMPLE f o r  accuracy, c o r r e c t  format, and 
l e g i b i l i t y .  



Visual S i t e  On the back of each form, provide a suff ic ient  
Description description of t he  s i t e  from which the ground 

(written on water sample was taken. In most cases, t h i s  
back of form) w i l l  be the  description of the  house from 

which the  sample was taken. The description 
should be so unique and complete that  a d i f -  
ferent person seeking t o  recheck the  s i t e  
w i l l  be cer ta in  he is  a t  the  r ight  place. 
Write c lear ly .  In general, use compass 
directions ra ther  than "right" or  " le f t . "  

EXAMPLE: (Written on back of form) 

Pink, two-story, frame house with 
an orange roof, and a metal fence 
around the yard. Located on U.S. 
278 around 3.1 miles north of the  
intersect ion of Highways S.C. 271 
and S.C. 27. D i r t  road i n  front 
of the  house. 

EXAMPLE: (Written on back of form) 

Brick, yellow-shuttered, one-story 
house located on U.S. Highway 52 
1.3 miles east  of Albemarle behind 
(south of)  the St .  James Methodist 
Church. 
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MOTES - 

ADDENDUM 

Thc purpose of t h i s  addendum i s  t o  c l a r i f y  Sect ion  A.1.a - 
N o t i f i c a t i o n  (page 9 ) .  . Experience has  shown t h a t  many house- 
ho lde r s  con tac t  t h e i r  l o c a l  h e a l t h  departments and o t h e r  county 
and c i t y - o f f i c i a l s  regarding KURE sampling team a c t i v i t i e s .  
These con tac t s  have r e s u l t e d  i n  misunderstandings when such 
o f f i c i a l s  had no knwledge  of team a c t i v i t i e s .  

The f i e l d  supervisor  i s  r ecp i red  t o  contac t  both pi tbl ic  h e a l t h  
and law enforcement agencies b e f o e  ..- saiipling i n  a  county. Fa i lu re  
t o  make appropr i a t e  l i a i s o n  contw t:. may r e s u l t  i n  p u b l i c r e a c t i o n  
a g a i n s t  team a c t i v i t i e s  with subsequent delay i n  completion o f  
sampling con t rac t s .  



Copy No. 

1-2 W .  R .  Vaipht, J r . ,  D i rec to r  
Div. o f  Uraniua Resource5 & Enrichnent 
ERDA-Headquarters, Washington, DC 20545 

R .  9.  Nininger 
A ~ s i s t a n t  Di rec to r  f o r  Uraniun Resources 
n i v .  a f  Uraniun Resaurces & E n r i c h e n t  
ERDA-Headquarters, Washington, DC 20545 

E .  W .  Gru t t ,  J r . ,  Manager 
Energy Research 4 Develepment Adminis t ra t ion  
Grand J u n c t i c n  O f f i c e ,  P . B .  Box 2567 
Grand Junc t ion ,  CB 81581 

R.  J .  Har t ,  Manager 
Energy Research & Develogment Adminis t ra t ion  
@ak Ridge 0pe ra t i cns  e f f i c e  
P.O. Pax E ,  Qak Ridge, TN 37830 

J .  C .  White, Manager 
Technical  Se rv ices  
Unien Carbide Csrpmratisn,  Nuclear Divis ion 
B . Q .  l ox  Y ,  Oak Ridge, TN 37830 

J .  W .  Arendt, P r e j a c t  Manager 
Uranium Resaurca Evaluat icn  P r o j e c t  
Unien Carbide Corpera t ion,  Nuclear Divis ion 
P.O. l e x  P, Oak Ridge, TN 37830 

R.  R .  Sharp, Grsup Leader, J - 5  
Lcs Alamcs S c i e n t i f i c  Laboratsry 
P . B .  Bex 1663, Lms Alames, NM 87545 

R .  F. Taschak, Assccia te  B i rec to r  Research 
Lms Alamos S c i e n t i f i c  Labsratory 
P.B. Bex 1663, Los Alames, NM 87545 

Kenneth S t r e e t ,  Jr . ,  Associa te  Di rec to r  
Energy and Resaurce Programs 
Mi-L13, Lawrence L i v e r m ~ r s  Labara tery  
P.m. Bcx $88, Livernere ,  CA '34556 

J .  F. Tinney, Prmgram Leader 
MS-L517, Lawrence Livrrnere  Laboratory 
P .@.  Bcx 888, Livermare, CA 94550 

W .  I .  Finch 
Branch s f  Uranium-Thlriun Reseurces 
U.S. Gselegical  Survey 
Benver Federal Center,  I l d g .  25 
Denver, C0 am225 

A 1  Clebsch, J r .  
Water Resmurces B iv i s i cn ,  IJ.S. Geological  Survav 
Benver Federal Center,  Denver, CO 80225 

ERDA-SR 

TIS F i l e ,  SRL 

ERBA-GJ ( f a r  cpen f i l e )  




