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"Field Manual for  Ground Water Reconnaissance, " and "Field Uanual for  
Stream Sediment Reconnaissance." 

The reports, prepared by R. B. Ferguson, Van Price, and E. I, Bauccm, 
of EEIDA's Savannah River Laboratory (SRL), Aiken, South Carolina, are 
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sources and determine areas favorable for the  occurrence of -xanium in  
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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 government 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. 
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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). 
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FIGURE 1. Typica l  Lead Time from Discovery t o  Product ion o f  Uranium 



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. 

The overall objectives of the NURE program are: 

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

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

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

e 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 Develop- 
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. 

e Hydrogeochemical and stream sediment reconnaissance. 

Surface geologic investigation projects. 

e Geologic drilling projects. 

o Remote sensing projects. 

0 Geophysical technology development 

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

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



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 
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 1-5 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) in natural waters to >600 parts per million (ppm) in rocks 
and sediments. Field orientation studies were conducted in a 
variety of geologic and geographic settings to develop technical 
and operational  experience^-applicable to the reconnaissance 
program. Seasonal variability studies are in progress from 
South Carolina to Maine. Variability of sampling techniques was 
studied to ensure that a representative sample can be taken at a 
given site. Sampling instructions in this manual are derived in 
part from SRL experience and in part from standard geochemical 
sampling practices. 

Samples collected in the NURE program will be archived for 
future study. Geochemical samples collected systematically over 
broad areas will constitute a significant national resource. 
Even though SRL will currently analyze samples only for uranium 
and geochemically related elements, every effort will be made to 
preserve the integrity of the samples for possible additional 
analyses in the future. 

The NURE program is being conducted with public funds for 
the equal benefit of all Americans. Contractors participating 
in the NURE program have an obligation to protect the public 
interest. All samples, sample splits, duplicates, data, observa- 
tions, and all other items of information obtained during the 
course of operation under a contract to participate in the 
SRL/NURE program are to be provided only to SRL. None are to be 
retained for private use or comunicated to others without the 
prior written consent of SRL and ERDA. 

All data, theories, speculations, and conclusions derived 
from operations under an SRL/NURE contract are the property of 
ERDA and are to be communicated only to SRL. The Grand Junction 
(Colorado) Office of ERDA will release data and reports simul- 
taneously at a number of sites across the country as rapidly as 
these releases can be processed. SRL will notify individual land 
owners of results obtained on samples from their property at the 
time of the ERDA release, if their request for such information 
has been noted on a field data form. 

A number of individuals and companies, both domestic and 
foreign, are currently exploring for uranium in the eastern United 
States. The field supervisor should stress to his personnel that 
ANY information released may result in proprietary benefit not in 
the public interest. It should be stressed to individual land 
owners who inquire that a contractor's presence at a given site 
is in no way related to the presence or absence of a uranium 
deposit at that site, and that this sampling is part of a program 
to cover the entire nation. 

- 8 - 



FIELD OPERATIONS 

A. LOGISTICS AND PUBLIC RELATIONS 

1.  Notification of Public Officials 

P r i o r  t o  team operat ion i n  a  given county, it i s  
recommended 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 ,  p resent  proper i d e n t i f i c a t i o n ,  and n o t i f y  t h e  
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  publ ic  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 .  

2. Access to Property 

a.  P r iva te  Property 

Most NURE samples w i l l  be co l l ec t ed  on p r iva te  
property. In  some cases,  it may not  be p r a c t i c a l  
t o  secure a  land owner's permission t o  v i s i 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. (Even snakes and b r i a r s  a r e  p r i v a t e  
property.  ) 

b. M i l i t a r y  Bases 

The commanding o f f i c e r  of each base enjoys a  g rea t  
deal  of autonomy i n  con t ro l l i ng  access t o  t h e  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 
t h e  base. Problems i n  gaining access should be 
reported promptly t o  SRL. 

c .  Forest  Service Lands 

The Forest  Service of t h e  United S ta t e s  Department of  
Agr icul ture  manages, p r o t e c t s ,  and conducts research  
on many thousands of acres  of timberland i n  t h e  SRL 
area  of r e spons ib i l i t y .  1Ve have been assured t h e  
cooperation of t h e  Forest  Service i n  our program a s  
long as  our a c t i v i t i e s  a r e  no detriment t o  t h e  f o r e s t  
environment o r  resources. A representa t ive  of  t h e  
Forest  Servlce has agreed t o  provide cont rac tors  with 
l i s t s  of t h e  appropriate  personnel t o  contact i n  each 



forest area. In general, each Forest Supervisor 
should be consulted some time in advance of field 
operations and MUST be notified at least a week in - 
advance of actual sampling so that he can advise 
District Rangers of the presence of authorized ERDA 
sampling teams in an area. The field supervisor 
MUST contact District Rangers when sampling teams - 
actually arrive and before sampling is begun. 
Commercial exploration on Forest Service lands 
requires the issuance of a mineral exploration 
permit. The Forest Service has agreed to waive this 
requirement for the NURE program, and the greatest 
care must be taken to respect Forest Service requests. 

District Rangers may be of assistance in arranging 
contacts with private land owners and other persons 
having a proprietary interest in lands within the 
District. 

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

The field supervisor should contact the local agent, 
tribal representative, ranger, warden, or other 
official-in-charge several days prior to anticipated 
sampling. No problems in gaining access are 
anticipated. 

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

ERDA identification cards are to be issued to all sampling 
team personnel. A short brochure giving some highlights 
of the NURE program has been prepared so that sampling 
teams will have something tangible to leave with property 
owners. In no case is false identification or misrepre- 
sentation of purpose to be used. 

4. Rejection 

Most land owners will be more than happy to cooperate and 
mav volunteer much useful information. Some mav forbid 
access to their orooertv. and at least one will be down- 



5. Team Numbers 

Each f i , e ld  supervisor  w i l l  a ss ign  team codes t o  h i s  
teams and fu rn i sh  SRL a l i s t  of  t h e  team members and 
codes. A team code c o n s i s t s  of  a l e t t e r  designat 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  contact  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 i s  the  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, but  turn-around time may be 
on t h e  order  of  severa l  weeks. The f i e l d  supervisor  
should t r y  t o  de t ec 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 

1. Sampling D e n s i t y  

Orienta t ion  s tud ie s  i n d i c a t e  t h a t  stream sediment sampling 
a t  an d-cerage dens i ty  o f , o n e  s i t e  per  five-square-miles 
i s  adequate t o  def ine  most geologic f ea tu res  expected i n  
t h e  southeastern Piedmont and Blue Ridge areas.  

2. S i t e  S e l e c t i o n  Procedure 

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



3, Sample Collection 

Detai led i n s t r u c t i o n s  f o r  sample co l l ec t ion  a r e  given 
i n  Appendix B. 

4. Coding of Field Data Forms 

Detai led i n s t r u c t i o n s  f o r  coding of f i e l d  da ta  forms a r e  
given i n  Appendix C.  

C. RETURN OF SAMPLES TO SRL 

The cont rac tor  i s  respons ib le  f o r  a l l  samples u n t i l  t hese  a r e  
received by SRL i n  usable form. Payment w i l l  be made only 
f o r  samples which a r e  c l e a r l y  labeled and which a r e  accompanied 
by completed and c o r r e c t  da ta  forms and co l l ec ted  sample maps. 

1 Maps 

Coordinates of sampling po in t s  w i l l  be  measured d i r e c t l y  
from the  map re turned with each group of samples. Maps 
must be clean,  unfolded ( ro l l ed  i n  p ro tec t ive  tubes) ,  
and labeled  with sampling s i t e s  p rec i se ly  indica ted  a s  
po in t s  wi th in  c i r c l e s .  

Care must be  taken t o  assure  t h a t  each s i t e  i d e n t i f i e r  
i s  unique t o  only one sample. Two samples with t h e  same 
i d e n t i f i e r  a r e  both worthless .  

2. Data Forms 

Data forms, i n  a moisture-proof enclosure, must accompany 
samples. Detai led i n s t r u c t i o n s  f o r  completing these  
forms a r e  given i n  Appendix C.  

3. Samples 

Samples should be d r i ed  before  shipping i n  t h e  prescr ibed  
Kraft  paper c o l l e c t i o n  bags. They a r e  t o  be arranged i n  
s e r i a l  order  wi th in  each map u n i t  (normally a county) and 
packaged together  by map u n i t .  The paper bags may weaken 
and b u r s t  during shipment i f  samples a r e  damp. 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 car ton  should conta in  samples and forms 
from only one map u n i t .  I f  mul t ip le  map u n i t s  a re  
shipped toge the r ,  they must be separa ted  o r  compart- 
mentalized wi th in  car tons .  

A packing l i s t  must be a t tached t o  t h e  e x t e r i o r  of each 
carton shipped. The packing l i s t  should include: 
(a) a t a b u l a r  l i s t i n g  of each sample and t h e  t o t a l  
numbers of  on-road and off-road samples contained i n  
t h e  car ton ,  (b) any da ta  forms enclosed, (c) any maps 
accompanying t h e  shipment, and (d) t h e  order  numbers 
(AX number) of  t h e  con t rac t .  A dup l i ca t e  packing l i s t  
should be enclosed i n  t h e  carton.  

5. Shipping 

Samples a r e  t o  be de l ivered  o r  shipped t o  SRL a t  approxi- 
mately two(2)-week i n t e r v a l s .  The recommended method of 
shipping i s  by motor f r e i g h t  t o  E. I .  du Pont de Nemours 
and Company, 300/700 Receiving Department, Dunbarton, 
South Carol ina.  A i r  f r e i g h t  t o  Augusta, Georgia, v i a  
Del ta  o r  Eastern A i r  Lines has a l s o  been sa t i s f ac to ry .  
These a i r  l i n e s  have no a i r  f r e i g h t  forwarders. 



APPENDIX A: SITE SELECTION PROCEDURE 

This  s i t e  s e l e c t i o n  procedure was developed f o r  the  Southern 
Appalachians, which a r e  being sampled (1976-1977) a t  a nominal 
dens i ty  of one s i t e  per  f i v e  square miles.  Other a reas  may be 
sampled a t  d i f f e r e n t  d e n s i t i e s ,  but  s i m i l a r  l og ic  appl ies .  The 
procedure i s  meant t o  serve  as a guide l ine  t o  assure  a degree of 
uniformity i n  s i t e  s e l ec t ion .  I t  should be kept i n  mind t h a t  
t h e  primary ob jec t ive  i s  t o  obta in  coverage t h a t  is ,  as  near ly  
a s  poss ib l e ,  uniform, complete, and representa t ive .  

1. Adequate maps a r e  requi red  t o  pinpoint  t h e  sampling s i t e s .  
Duplicate maps must be de l ivered  t o  SRL. County road main- 
tenance maps a t  a s c a l e  of  approximately 1:125000 appear t o  
be t h e  most genera l ly  usefu l  maps. They a r e  cur rent  and 
show a l l  road-stream in t e r sec t ions .  Topographic maps, U. S. 
Forest  Service maps, and o the r  spec ia l  maps w i l l  be usefu l  
i n  some a reas  and may be necessary where counties  do not 
maintain roads. 

2. A drainage over lay  should be prepared on d r a f t i n g  f i lm  with 
a l l  road-stream i n t e r s e c t i o n s  marked. 

3. The drainage overlay i s  then placed over a sampling dens i ty  
g r i d  having r egu la r  polygons each represent ing  a f i v e  (5) 
square mile a rea ,  and s i t e s  a r e  se lec ted .  

4. The sample i s  intended t o  represent  about a 5-square-mile 
a rea  drained by t h e  stream. Most streams draining 3 t o  10 
square miles  should be sampled. In  general ,  t h e  l a r g e s t  
stream i n  a 5-square-mile a rea  which o r ig ina te s  i n  t h a t  a r ea  
o r  i n  an adjacent  5-square-mile area should be se lec ted .  I t  
i s  genera l ly  b e t t e r  t o  s e l e c t  two o r  t h r e e  s i t e s  on a stream 
dra in ing  10 t o  15 square miles than t o  s e l e c t  a dry stream 
bed o r  a stream dra in ing  l e s s  than -2 square miles.  Very 
few streams dra in ing  over 20 square miles  should be sampled. 
Occasionally, a five-square-mile a rea  may not  contain a 
stream s u i t a b l e  f o r  sampling. In  o ther  cases,  two o r  t h r e e  
sampling s i t e s ,  represent ing  d i f f e r e n t  drainage areas  from 
separa te  g r i d  u n i t s  may be within t h e  same g r i d  un i t .  

5. We have considered arguments f o r  completeness of our survey 
and f o r  i nva l ida t ion  of samples by severe pol lu t ion .  I t  i s  
not  p r a c t i c a l  t o  sample within major metropolitan areas  (such 
a s  Atlanta,  Georgia), but  many small towns may af ford  p r i s t i n e  
sampling s i t e s .  As a guidel ine,  we suggest t h a t  samples not 
be taken within t h e  s t a t u t o r y  l i m i t s  of towns with popula- 
t i o n s  over 2000. We recognize t h a t  c i t y  l i m i t s  bear no s e t  



r e l a t i o n  t o  land-use p a t t e r n s  wi th in  them, and t h e  judgment 
of t h e  sampling team must be r e l i e d  upon t o  maximize coverage 
while  minimizing s t rong ly  biased samples. 

6. In  planning t h e  sampling program, i t  was a n t i c i p a t e d  t h a t  about 
10% of t h e  a rea  would be inaccess ib l e  by motorized four-wheel 
vehic le .  Off-road s i t e s  a r e  costed a t  a d i f f e r e n t  r a t e  than  
on-road s i t e s .  A d e f i n i t i o n  of  "off-road" versus  "on-road" 
s i t e s  i s  d i f f i c u l t  t o  formalize. Ease of access  i s  c e r t a i n l y  
a f a c t o r  i n  t h e  d e f i n i t i o n .  SRL w i l l  accept a s  "off-road" 
those  s i t e s  where i t  i s  c e r t i f i e d  t h a t  100 yards of  h o s t i l e  
t e r r a i n  had t o  be t r ave r sed  before  f i r s t  gaining access t o  
t h e  sampled stream. Several  hundred yards of  grassy meadow 
should not  be charged a s  an inaccess ib l e  s i t e ;  conversely, 
twenty yards down a c l i f f  might f a i r l y  be charged a t  t h e  
higher  rate. 

7. Se lec t ion  of  sampling s i t e s  i s  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  and should be completed well i n  advance of  
sampling i n  an area .  SRL w i l l  normally in spec t  and approve 
s i t e  l o c a l i t y  maps a t  l e a s t  two (2) weeks before  samples a r e  
co l l ec t ed  i n  an area .  Sampling teams may c o l l e c t  from an 
a l t e r n a t e  s i t e  when it i s  imprac t ica l  t o  c o l l e c t  a v a l i d  
sample from t h e  pre-se lec ted  s i t e .  Al te rna te  s i t e s  should 
be c l e a r l y  ind ica t ed  on t h e  sampling maps i n  waterproof ink. 



APPENDIX B: SAMPLE COLLECTION 

PART I. DAILY PREPARATION 

Several  t a s k s  must be completed p r i o r  t o  each day's f i e l d  
work. These t a s k s  a r e  discussed i n  t h i s  sec t ion ,  and a r e  summa- 
r i z e d  i n  a c h e c k l i s t  a t  t h e  end of t h i s  appendix. 

The sampling team i n  t h e  f i e l d  w i l l  normally comprise two 
people. One person (designated i n  t h i s  discussion a s  Team 
Member 1)  w i l l  be pr imar i ly  respons ib le  f o r  water sampling and 
ana lys i s .  H i s  equipment w i l l  be a po r t ab le  f i e l d  laboratory 
packed i n  an instrument case (Figure B-1). A second person, 
Team Member 2, w i l l  be pr imar i ly  respons ib le  f o r  sediment sample 
co l l ec t ion .  H i s  equipment i s  c a r r i e d  i n  a normal backpack. 
Both team members should a s s i s t  one another  t o  check supplies  
and equipment, and t o  perform sampling and record-keeping tasks .  

S p e c i f i c  suppl ies ,  equipment, and i n s t r u c t i o n s  are: 

Team Member 1 

a Maps and Data Forms - Enough da ta  forms should be kept i n  t h e  
l i d  of  t h e  instrument case t o  provide one f o r  each s i t e  t o  be 
v i s i t e d  p lus  seve ra l  spares.  THESE MUST BE KEPT DRY. 

The SRL sampling s i t e  map(s) showing exact sample s i t e  loca- 
t i o n s  must a l s o  be readied f o r  each day's work and s tored  i n  
t h e  instrument case o r  other  s u i t a b l e  container .  Each map 
should be ind iv idua l ly  checked t o  see  t h a t  a l l  needed a r e  
present .  Spare wooden o r  mechanical #2 s o f t  lead penc i l s  
should a l s o  be  c a r r i e d  i n  t h e  instrument case. 

a Syringe FiZter AssernbZy - A  syringe f i l t e r  assembly cons i s t s  
of a 50-ml g l a s s  o r  p l a s t i c  syringe,  a s l ip-on p l a s t i c  f i l t e r  
holder,and a p iece  of  37-mm diameter f i l t e r  paper (Figure B-2). 
The syr inge  f i l t e r  assembly i s  used t o  f i l t e r  50 m l  o f  water 
a t  t h e  sample s i t e  t o  be t i t r a t e d  f o r  a l k a l i n i t y .  The syr inge  
i s  cleaned, condit ion checked, and t h e  complete assembly placed 
i n  t h e  instrument case. Adequate 37-mm f i l t e r  papers a r e  a l s o  
s tored  dry i n  the  instrument case. 



FIGURE B-1. Instrument Case f o r  Portable Field Laboratory 



5 0 m l  Syr inge 

F i l te r  Holder, Top 

F ~ l t e r ,  3 7 - m m  dia., (Z, Whatman N0.41 

F ~ l t e r  Holder, Bo t tom 

- - 
Beaker 

FIGURE B-2. Syringe Filter Assembly 



Bromo-CresoZ Green/MethyZ Red Indicator - A  p l a s t i c  dropping 
b o t t l e  of bromo-cresol green/methyl red  ind ica to r  so lu t ion  
(hereaf ter  c a l l e d  "indicator")  i s  securely closed i n  a p l a s t i c  
bag and placed i n  t h e  instrument case. A 125-ml Ehrlenmeyer 
f l a s k  i s  cleaned, condit ion checked, and placed i n  t h e  i n s t r u -  
ment case. 

Acid Bott le O.02N - A p l a s t i c  dropping b o t t l e  f u l l  of 0.02N 
s u l f u r i c  a c i d  i s  SECURELY CLOSED i n  a p l a s t i c  bag and placed 
i n  the  instrument case (Figure 8-3). 

Equipment Check -The p l a s t i c  bags i n  which the  instruments 
a r e  sea led  should be checked d a i l y  f o r  holes o r  leaks. The 
s i l i c a  g e l  des iccant  should be blue. The instruments 
genera l ly  a r e  not  dependable i f  they a r e  operated i n  a damp 
environment. The conductivi ty meter and pH meter a r e  shown 
i n  Figures B-4 and B-5, respect ive ly .  The pH meter, packaged 
i n  p l a s t i c  t o  guard aga ins t  moisture, i s  shown i n  Figure B-6. 

The b a t t e r i e s  i n  t h e  conduct iv i ty  meter and pH meter should 
a l l  be checked, using t h e  procedures described l a t e r .  Ba t t e r i e s  
found weak should be replaced by t h e  FIELD SUPERVISOR only. 
The pH c a l i b r a t i o n  should be checked i n  pH 4,  7, and 10 b u f f e r s  
each morning. The conduct iv i ty  meter should be checked with 
0.001M KC1 s o l u t i o n  each morning. The temperature c i r c u i t  i n  
t h e  conduct iv i ty  meter should be checked once a week aga ins t  a 
s tandard thermometer. A l l  instrument r e p a i r s  should be done 
by t h e  FIELD SUPERVISOR, who has been issued a manual f o r  t h e  
instruments.  The f i e l d  supervisor  must be thoroughly f a m i l i a r  
with t h e  manual and t h e  instruments.  

The f i e l d  instrument case should be emptied and cleaned da i ly ,  
c a r e f u l l y  removing t h e  p l a s t i c  foam pro tec t ive  l i n e r  each time. 
I f  any stream sediment o r  no t i ceab le  amount of dust  o r  d i r t  
have accumulated i n  o r  on t h e  foam, it should be  cleaned. 

Team Member 2 

e ScunpZe Paper 
baes must be 

Bags - A n  adequate supply of Kraft paper sediment 
- s e t  as ide ,  ready f o r  t h e  day's co l l ec t ion .  A b a l l  

of white co t ton  cord i s  a l s o  s e t  a s i d e  t o  t i e  t h e  bags shut .  
A pocketknife o r  o the r  c u t t i n g  t o o l  should be ava i l ab le  t o  cut  
t h e  cord. The bags and cord should be s tored  i n  t h e  backpack. 
A  f e l t - t i p  pen with i n d e l i b l e  ink (FZowmaster o r  equivalent)  
should be c a r r i e d  i n  t h e  backpack f o r  marking t h e  sediment 
sample paper bag (Figure B-7). 



FIGURE B-3. Stowage of Acid 



FIGURE 8-4. Conduct iv i ty  Meter 



FIGURE 5-5. pH Meter 



FIGURE 8-6. Packaged pH Meter 
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FIGURE B-7. Kraf t  Paper Bag f o r  Sediment Sample 

Sediment Samplers - The bag sampler (Figure B-8) and scoop 
sampler (Figure B-9) should be checked - DAILY t o  ensure they 
a re  i n  sound working order, e.g., loose nuts, etc. should be 
tightened; samplers cleaned, etc.  The rope on the bag 
sampler should be checked t o  see it i s  securely attached. 
Enough cloth bags for  the bag sampler for  the  day's sampling 
should be placed i n  the  backpack. The bag sampler and scoop 
samplers a r e  placed i n  the backpack. 

StainZess S t e e l  S ieve  - The 40-mesh sieve, pan, and cover 
a r e  cleaned. A brush i s  used t o  remove a l l  trapped sand 
grains from the sieve mesh. This must be done AT LEAST DAILY. 
The clean sieve assembly is stored i n  the  backpack. 





FIGURE B-9. Scoop Sampler f o r  Collecting Confined o r  Coarse 
Bottom Sediments 
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DAILY WORK CHECKLIST -Team Member 1 

(Equipment Stored i n  Instrument Case) 

Item 
Nwnber 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Equipment 

S u l f u r i c  Acid, 0.02N 

Indica tor  

Ehrlenmeyer Flask, 
125 m l  

Syringe F i l t e r  
Assembly 

37-mm-diameter F i l t e r  
Papers ( f o r  syr inge  
f i l t e r )  

Conductivity Meter 

pH Meter 

Data Forms 

Maps 

I .D.  Cards 

Wooden o r  Mechanical 
(No. 2) Penci l s  

Aluminum Case 

Paper Towels 

Amount and Condition 

One dropper-bot t le ,  f u l l ,  c a r e f u l l y  
wrapped 

One dropper-bot t le ,  f u l l ,  c a r e f u l l y  
wrapped 

Clean, check condit ion 

Clean, check condit ion,  ca r ry  spare  

Enough, p lus  spares ,  keep dry 

Daily check c a l i b r a t i o n  and b a t t e r i e s ,  
check p l a s t i c  bag f o r  holes;  c a l l  
F i e l d  Supervisor f o r  r e p a i r  

Daily check c a l i b r a t i o n  and b a t t e r i e s ,  
check p l a s t i c  bag f o r  holes;  c a l l  
F i e ld  Supervisor f o r  r e p a i r  

Enough, p lus  spares ,  keep dry 

Check each ind iv idua l ly  

Keep handy a t  a l l  times 

Enough, p lus  spares  

Clean and dry 

Enough, p lus  spares  



DAILY WORK CHECKLIST -Team Member 2 

(Equipment Stored i n  Backpack) 

Item 
h b e r  Equipment 

1 Bag Sampler and Rope 

2 Cloth Bags 

3 Scoop Sampler 

4 Stainless-Steel Sieve 
Assembly 

5 Stainless-Steel Spatula 

6 Paper Sediment Bags 

7 White Cord 

8 Cutting Tool 

9 Ftownaster Pen 

10 Plastic Beaker and Cord 
Cradle 

Amount and Condition 

Clean, check condition 

Enough, plus spares 

Clean, check condition 

Check condition, clean out 
trapped particles 

Check condition 

Enough, plus spares 

Enough, plus spares 

Keep sharp 

Full of ink, plus spare pen 

Clean, check condition 



PART 11. OUTLINE AND SEQUENCE OF FIELD PROCEDURES 
(2-Member Sampling Team) 

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

Where a stream i s  crossed by a road or  t r a i l ,  the  sample 
s i t e  must be UPSTREAM, beyond the  range of road l i t t e r  or  ra in-  
water, d i r t ,  mud, o r  snow thrown by automobiles, trucks, road- 
graders, o r  snow plows. Directions (i.e.,  r i gh t  or  l e f t )  a r e  
defined looking downstream. 

Bear i n  mind tha t  stream sediment i s  the  sampling t a rge t ;  - .  
NOT d i r t  from nearby banks. Sample ONLY from t h c a c t i v e  portion - - 
of the stream. 

To reduce the sampling e r ror  always take a MINIMUM of FIVE - 
(5) d i f fe ren t  samples from along 100 t o  500 f ee t  of stream bottom. 

A l l  of these samples a r e  t o  be only from the ac t ive  portion of 
the stream. These 5 or  more subsamples a r e  combined t o  y ie ld  
one site-sample. 

Sample va l id i ty  i s  crucial .  While SRL has check points,  
t he  i n t eg r i t y  of individual samplers must be r e l i ed  upon i n  t h i s  
program. Please make every e f fo r t  t o  ensure t ha t  the  samples you 
co l lec t  a r e  correctly located, t reated,  and labeled. 

Take care t o  see tha t  land ownerst misgivings or  questions 
a r e  s a t i s f i ed .  We may want t o  come back. Public re la t ions  a r e  
t he  contractor ' s  responsibi l i ty .  

A primary concern throughout the  sampling program w i l l  be 
respect f o r  the  land owner's property and wishes. This includes 
obtaining permission f o r  access, respecting any r e s t r i c t i ons ,  
following any special  routes, and generally exhibiting a courteous 
and careful  manner. There should be absolutely no l i t t e r i n g ;  
and gates, streams, and land must be careful ly  l e f t  as  found. 

Sampling K i t  Set-Up 

The sampling k i t  should be carr ied t o  a c lear ,  level area  
as  close t o  the  sample s i t e  as  possible, where snow, mud, d i r t ,  
leaves, o r  other debris w i l l  liot f a l l  or  be blown into it, and 
where it w i l l  not s l i d e  in to  the water or  be tipped over during 
use. 



Normal F ie ld  Procedures 

Sampling Procedures - Team Member 1 

The primary duty of Team Member 1 i s  t o  measure the pH, 
spec i f ic  conductance, temperature, and a lka l in i ty  of the stream 
water. He also records various s i t e  descriptions on the data 
forms. 

Water CoZZection 

Using the p l a s t i c  beaker and cord cradle obtain 1 t o  2 l i t e r s  
of water from the active,  flowing portion of the stream (Figure 
B-10). 

Water Filtration 

Place a new 37-mm-diameter f i l t e r  paper i n to  the syringe 
f i l t e r  assembly (Figure B-2) and f i l t e r  -50 m l  of water from the 
p l a s t i c  beaker. Remove t h e  f i l t e r  assembly from the end of the 
syringe. Using the syringe, measure 50 m l  of water in to  t he  
125-ml Ehrlenmeyer f lask.  Record the volume of water put i n to  
t he  f l a sk  on the data form. 

Into t h s  125-ml Ehrlenmeyer f lask  containing 50 m l  of 
f i l t e r e d  water, add 4 t o  6 drops of bromo-cresol green/methyl 
red indicator  solution and mix. Add 0.02N su l fu r i c  acid solution 
dropwise, while gently swirling the flask.  Count t he  number of '  
drops required t o  cause the  solution t o  turn l igh t  pink and record 
t h i s  on the data sheet. Occasionally, par t icu la r ly  i n  limestone 
areas, a lka l in i ty  may be qui te  high. I f  the  solution has not 
shown signs of changing t o  l i g h t  pink a f t e r  t he  addition of 
twenty (20) drops of 0.02N su l fu r i c  acid, discard the solution.  
Repeat t h e  t i t r a t i o n  on 10 m l  of f i l t e r e d  stream water. Pour the 
t i t r a t i o n  solution on the  ground away from the stream. Shake the  
f l a sk  dry. 

Conductivity - Temperature Measurement 

Immediately a f t e r  f i l t e r i n g  water from the  a lka l in i ty  t i t r a -  
t ion,  place the  conductivity probe in to  the beaker of unf i l tered 
water (Figure B-11). The probe should be completely submerged 
i n  water and suspended about 2 in .  above the bottom center of the 
beaker. Metal objects should be kept a t  l e a s t  6 in. away from the 
probe. Measure the temperature and conductivity as  described below. 



FIGURE B-10. C o l l e c t o r  f o r  Stream Water Samples 
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FIGURE B-11. Measuring Conductivity o f  Stream Water Sample 
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Check meter zero. I f  not zero contact the  f i e l d  supervisor. 

Calibrate t he  meter by turning the  switch t o  "Redline" and 
adjusting the meter needle with the redl ine control t o  the  
red l i n e  on the  scale.  I f  t h i s  cannot be accomplished, 
contact t he  f i e l d  supervisor. 

Put t he  probe i n  t he  solution t o  be measured. 

Set the  switch t o  temperature. Allow the needle to  s t ab i l i ze .  
Read the  temperature on the bottom sca le  of the  meter i n  
degrees Celsius (OC). Allow time for  the  probe temperature 
t o  come t o  equilibrium with t ha t  of t he  water before reading. 

Record the temperature as  the  nearest  whole "C on the data  
form. 

Switch the meter t o  t he  X l O O  pmhos/cm range. I f  the reading 
i s  below 50 on the 0-500 meter scale,  switch t o  the  next lower 
range (XI0 pmhos/cm). I f  t he  reading i s  s t i l l  below 50, switch 
t o  the  next lower range (XI pmhos/cm). Read the  meter sca le  
and multiply t ha t  reading by the range (X100, etc.) .  The 
answer i s  t he  reading i n  pmhos/cm. 

EXAMPLE: Meter Reading: 247 

Scale: XI0 

Answer: 2470 pmhos/cm 

Record the spec i f ic  conductance i n  pmhos/cm on the data form. 

TURN THE INSTRUMENT OFF. - 
ph' Measurement 

The pH measurement i s  made a f t e r  the  conductivity measure- - 
ment t o  be cer ta in  no K C 1  solution remains on the  t i p  of the pH 
electrode t o  change the water 's  spec i f ic  conductance. 

0 Slide power switch t o  "ON". NOTE: Decimal point  w i l l  l i gh t ;  
however, d i g i t a l  display i s  operational 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 ec t  sunlight and may appear t o  be inoperable. Shield 
the d i a l  t o  obtain a reading. 



Slide "BATT-CHK" switch t o  r ight .  A red dot t o  the r i g h t  of 
display should l igh t .  With "BATT-CHK" switch t o  r igh t ,  
depress "push-to-read" switch -- i f  r igh t  hand dot goes out, 
contact f i e l d  supervisor. 

Remove p l a s t i c  boot from electrode pr ior  t o  use. 

Immerse the electrode i n  t he  unfi l tered water. Swirl the  
electrode around for  one t o  two minutes t o  allow it t o  reach 
equilibrium (Figure B-12). 

Depress the "push-to-read" switch on the s ide of t he  pH meter; 
read the pH display. 

Repeat the swirling s tep and re-read the pH t o  ver i fy  equi- 
librium has been reached. 

Record the pH t o  the nearest  0.1 pH un i t  on the data forms. 

TURN THE pH METER OFF. - 
Store the WET pH electrode i n  i t s  p l a s t i c  boot. - 
Discard the beaker of unf i l tered water. 

Data Fom CompZetion 

Before leaving the sample location, f i l l  i n  the s i t e  
description on ' the  data form according t o  the  standard coding 
inst ruct ions  provided. Make a f i n a l  check t o  be sure t h a t  the 
appropriate sample location number has been writ ten on the 
sediment sample bag. 

Clean-Up and Storage 

The syringe f i l t e r  assembly, beakers, and a l l  other gear 
should be wiped dry with clean towels and replaced i n  the  f i e l d  
k i t .  Be sure t ha t  sand grains or  other debris s t icking t o  the  
equipment a r e  careful ly  removed. 



FIGURE B-12. Measuring pH o f  Stream Water Sample 



Normal Fie1 d Procedures (Continued) 

Sampling Procedures - Team Member 2 

The duty of  Team Member 2 i s  t o  c o l l e c t ,  s i eve ,  and package 
c o r r e c t l y  a multi-composited stream sediment sample. He w i l l  
a l s o  a s s i s t  Team Member 1 i n  s i t e  desc r ip t ions  of sediment type,  
c o l o r ,  and water flow. 

Description of sediment Samplers 

e Scoop Sampler 

A jaw scoop sampler i s  provided f o r  reaching sediment i n  
small  i naccess ib l e  a reas  (Figure B-9 ) .  This sampler is  spring-  
loaded and should be used with care .  The sampler a t t aches  t o  
t h e  f i b e r g l a s s  walking s t a f f .  The attachment angle of t h e  
scoop can be  va r i ed  from 90" t o  180' f o r  use under condit ions 
ranging from c lay  through s i l t  and sand t o  rocky bottoms. 

e Bag Sampler 

The bag sampler cons i s t s  of a s t a i n l e s s  s t e e l  tube with an 
a t tached b a i l ,  band clamp, and removable d r i l l  bag (Figure 
B-8). The attachment po in t  of t h e  b a i l  was ca re fu l ly  s e l e c t e d  
t o  f o r c e  t h e  sampling element down i n t o  t h e  sediment a s  t h e  
baiL rope i s  pul led.  The bag sampler was designed pr imar i ly  
f o r  sampling sand o r  s i l t  sediments. I t  is thrown s l i g h t l y  
across-  and downstream and then dragged UPSTREAM agains t  t h e  
flow. This  technique keeps even very f i n e  s i l t  i n  the  bag and 
e f f e c t i v e l y  samples t h e  mid-channel of the  stream. Make 
c e r t a i n  t h e  knot holding t h e  sampler i s  s t rong and the  f r e e  
end of  t h e  rope i s  secure. Use a new c l o t h  bag f o r  each - NEW 
s i t e .  The bag should be turned ins ide-out  (seams out) before  
a t t ach ing  t o  t h e  bag sampler. 

Collection of Sediment Sample 

Using e i t h e r  t h e  bag sampler o r  t h e  scoop sampler, c o l l e c t  
sediment samples from t h e  ac t ive  po r t ion  of t h e  stream. Bear i n  
mind t h a t  stream sediment i s  t h e  sampling t a r g e t ;  - NOT d i r t  from 
nearby banks. Sample - ONLY from t h e  a c t i v e  por t ion  of t h e  stream. 

To reduce t h e  sampling e r r o r ,  always t ake  a MINIEKIM of  - FIVE 
(5) d i f f e r e n t  samples from along 100 t o  500 f e e t  of stream bottom. 

A l l  of t h e s e  samples a r e  t o  be only from t h e  po r t ion  of  
t h e  stream. 'These 5 or  more subsamples a re  combined t o  y i e l d  
onc s i t c  sample. 



Where a stream i s  crossed by a road o r  t r a i l ,  t h e  sample 
s i t e  must be upstream, beyond t h e  range of road l i t t e r  o r  r a in -  
water,  d i r t ,  mud, o r  snow thrown by automobiles, t rucks,  road- 
graders ,  o r  snow plows. 

Using stream water, r i n s e  t h e  samples onto t h e  assembled 
40-mesh s i eve  and bottom pan. Cover t h e  screen, and s i eve  t h e  
-40 mesh sediments i n t o  t h e  bottom pan. 

Seoarate the  s ieve  from t h e  bottom Dan and allow the  sus- 
pended Lolids t o  s e t t l e .  VERY C A R E F U L L Y - ~ ~ C ~ ~ ~  o f f  t he  water 
lo s ing  a s  few f i n e s  a s  possible.  

Using t h e  spa tu la  t r a n s f e r  t h e  -40 mesh sediment (Figure 
8-13) i n t o  a new' Kraft paper sediment bag. 

*SPECIAL NOTE* A minimum of  150 cm3 (-9 in. '  o r  -1 lb )  of 
-40 mesh sediment must be col lec ted  a t  each 
s i t e .  THIS IS A MINIMUM. 

Label t h e  top  fo ld  of t h e  paper sediment bag using - ONLY a 
FZonnaster pen. The s i t e  code i s  wr i t t en  on both s ides  of the  
top  fo ld .  I t  i s  suggested t h a t  t h e  bag be labeled before t h e  
sediment i s  put i n  it. 

*SPECIAL NOTE* A l l  wr i t ing  must be VERY LEGIBLE AND CORRECT. 

Tie  a p iece  of white  cord through t h e  folded top of the  
paper sediment bag. Allow t h e  sample t o  a i r -dry .  

CZean-Up and Storage 

Brush o f f  sediment sample, clean s ieve  assembly and replace  
i n  backpack. 

Pol ice  t h e  area. Leave a rea  a s  clean ORCLEANER than you 
found it. 



FIGURE B-13. Transfer o f  Sediment Sample, -40 Mesh 
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SAMPLING PROCEDURE CHECKLIST 

(Team Member 1 ) 

1. Sample Site Approach 

2. Sampling Kit Set-Up 

3. Water Collection 

4. Water Filtration 

5. Conductivity-Temperature 

6. Alkalinity Titration 

7. pH Measurement 

8. Data Form Completion 

9. Clean-Up and Storage 

Obtain permission for access, 
if necessary. 

Use level ground; avoid tipping 
over. 

Collect 1 to 2 liters of water 
in plastic beaker. 

Filter using syringe filter 
assembly; transfer 50 ml of 
filtrate to Ehrlenmeyer flask. 

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

Titrate 50 ml of filtered water 
with 0.02N HzSOt, solution until 
pink color of indicator is 
reached. 

Measure pH of unfiltered water. 

Complete all entries. 

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



SAMPLING PROCEDURE CHECKLIST 

(Team Member 2 )  

1. Sample Site Approach Obtain permission for access, 
if necessary. 

2. Sampling Backpack Use level ground; avoid tipping 
Kit Set-Up over. 

3. Sediment Sample Collection Collect 5 or more subsamples 
from along 100 to 500 feet of 
stream. 

4. Sediment Sample Sieving Sieve sample up to -40 mesh; 
retain fines. 

5. Sediment Sample Packaging Package a minimum of 150 cm3 of 
-40 mesh sample; label correctly. 

6. Clean-Up and Storage Return samplers to backpack; 
remove all debris; police 
sampling area. 



APPENDIX C: STANDARD CODING INSTRUCTIONS 

SAVANNAH RIVER LABORATORY GEOCHEMICAL STREAM 
SEDIMENT SURVEY FIELD DATA FORM (Card Code No. 2)  

General Statements 

A copy of t h e  da ta  form i s  shown i n  Figure C-1 .  A l l  d a t a  
t o  be entered on t h e  SRL F ie ld  Data Form MUST be entered - 
CORRECTLY and RIGhT JUSTIFIED i n  t h e  appropriate  columns of the  
80-column form. The form MUST be completed using ONLY a No. 2 - - 
so f t - l ead  wooden o r  mechanical penci l .  A l l  da t a  forms and 
associa ted  samples must be CHECKED f o r  accuracy, c o r r e c t  format, 
a n d ' 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 a s  - 
shown below and a t  t h e  bottom of each form: 

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 the  two- le t te r  
des ignator  f o r  t h e  s t a t e  i n  which t h e  sample 
i s  col lec ted ,  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  two- le t te r  designator  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  furnished with each county map. 
Only t h e  o f f i c i a l  codes a r e  acceptable. S i t e  
numbers, which a r e  premarked on each map, a r e  
entered i n  Columns 5-7. Columns 1-7 should 
be f i l l e d .  None should be blank. Column 8 
i s  l e f t  BLANK. - 



SITE CODE 

I I I 
OF EACH CIRCLED ENTRY SPACE. ENTER MOST APPROPRIATE DESIGNATORS LISTED BELOW 

-- ~ ~ ~- 

39 Cornmenr5 IExnlain .I# "oxher" drrignzcors "M above. P I " ~  dnsrlhe aII unuwal or rienitirant condl2ionr curb rr @rorimity ot sontaminants. 
wnrra~ rak fomazion known. pro~~ernr  wnn ins~r~menrr. mc. UY bat* ot torm tor additional s ~ a c e l .  

FIGURE C-1. SRL Field Data Form 



Columns 9-16 

Date 

EXAMPLE: Sample i s  taken from Aiken County, 
South Carol ina;  s i t e  i s  marked on 
t h e  Aiken County map with code A I ;  
t h e  s i t e  has been pre-numbered a s  
14: 

I SITE CODE 

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  b e  coded i n  Columns 15-16 
using t h e  24-hour clock,  and rounding t o  t h e  
nea res t  whole hour. The hour en t 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  
remain blank when only one d i g i t  i s  appropr i a t e .  

EXAMPLE: Sample taken on June 17, 1976, a t  
9:27 a.m. 

r---l I DATE I 

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

I DATE 



Columns 17-19 

Team Number 

Columns 20-31 

General S i t e  

Data 

The assigned team number i s  coded i n  
Columns 17-19. 

The general s i t e  da ta  columns a re  t o  be coded 
using only the  most appropr ia te  indica tor  
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.  

I GENERAL SITE DATA I 

Columns 20-21 

Sediment : 

Type, Color The sediment en t ry  should r e f l e c t  t h e  na ture  
20 1 Boulders of t h e  loose sediment mater ia l  sampled a t  t h e  

2 Cobble 
3 Pebble 

s i t e .  In cases where the  sampled material  
4 sand d i f f e r s  markedly from the  surrounding sediment, 
5 Silt 
6 Clay t h i s  f a c t  should be noted i n  t h e  comments 
7 Organic Muck 

others(yspcommentr, (remembering t o  see  t h a t  a "C" i s  entered i n  
Column 39). 

21 1 WhireIBuff 
2 Yellow 
3 Orange 
4 PinkIRed 
5 Green 
6 Brown 
7 Gray 
8 Black 
9 others lvre commenrsl 



Columns 22-23 

Water : 

Width, Depth Estimate t h e  AVERAGE width and depth of  t h e  
22 & 23 1 <112 t r  s tream over t h e  100 t o  200 f e e t  of stream 

2 1 1 2 - 1 f r  
3  1 - 2 f f  l ength  where t h e  sample i s  taken. Good judg- 
4 2 4 f t  
5 4 - 8 f f  ment i s  extremely important. Please es t imate  
6  8 - 16  ft 
7 1 6 - 3 2 f t  

CAREFULLY. 
8  x z  fr 
9 D r y  

Columns 24-26 

Water: 

Flow, Level, 
Color 

24 1 Stagnant 
2 Slow 
3 Moderate  
4 Far? 
5 Torrenr 
6 Dry 

25 1 Dry 
2 Low 
3  Normal 
4  High 
5 Flood 

26 1 Clear 
2  Brown-Clear 
3  Cloudy 
4 Muddy 
5  Algal 
6 Orherr (use cornrnantrl 

Column 27 

Water: 

Channel 

27 1 Deposiring 
2  Eroding 
3  Unknown 

The water desc r ip t ion  should provide an i n d i -  
ca t ion  of t h e  general  condit ion of  t h e  water  
a t  t h e  t ime of  sampling. Column 24 i s  t o  
i n d i c a t e  t h e  r a t e  of  flow using t h e  l i s t e d  
d e s c r i p t o r s  a t  t h e  sampled loca t ion  [ i . e . ,  i f  
a  stream i s  sampled i n  rap ids  t h e  4 (Fast)  o r  
5 (Torrent) may apply, b& i f  t h e  same stream 
were sampled above o r  below t h e  rap ids ,  t h e  
2 (Slow) o r  3 (Moderate) desc r ip to r s  might be  
more accura te] .  Column 25 descr ibes  t h e  water 
l e v e l  r e l a t i v e  t o  i t s  apparent normal l eve l .  
A degree of  good judgment w i l l  u sua l ly  s u f f i c e  - - 
t o  make this-determinat ion.  Column 26 r e f l e c t s  
t h e  amount and type  of  dissolved o r  suspended 
load i n  t h e  water on t h e  bas i s  of  color .  If a 
l a rge  amount of  a lgae  is suspended i n  t h e  
water ,  e n t e r  5 (Algal). I f  only t h e  stream, 
spr ing ,  o r  l ake  bottom i s  covered with a lgae  
o r  o t h e r  p l a n t  l i f e ,  no te  t h i s  f a c t  i n  t h e  
comments. I f  t h e  water i s  t ransparent ,  but  
has a  d e f i n i t e  brown o r  black color ,  then use 
2 (Brown-Clear) designator .  

The column labe led  "stream channel" should be  
coded with t h e  appropr ia te  desc r ip to r  l i s t e d  
on t h e  form. A s t eep ly  inc l ined  stream bed 
with fast-moving water can usua l ly  be con- 
s ide red  a s  eroding; whereas a  nea r ly - l eve l ,  
slow-moving stream may ind ica t e  a  depos i t ing  
channel ( i . .  t h e  stream i s  depos i t ing  its 



Columns 28-29 

Vegetation: 

Type, Density 

28 1 Conifer 
2 Deciduous 
3 Brush 
d G r a s d P a r ~ u r e  - - 

5 Marrh/Swarnp 
6 Peat Bog 
7 Other lure cornrnenrr) 

29 1 Barren 
2 Soarre 
3 Moderate 
4 Denre 
5 Very Dense 

Column 30 

Rel ief  

30 1 Flat 
2 Low, 0-50' 
3 Gentle. 50-200' 
4 Moderate. 200-400' 
5 High.  >lOOO' 

load of sand, s i l t ,  e t c ,  i n  t h e  calm water 
a reas ) .  The chosen desc r ip to r  should apply 
t o  t h e  general nature of t h e  stream. 

This descr ip t ion  should r e f l e c t  t h e  amount 
and type  of p l an t  growth i n  the  immediate area  
of t h e  sample locat ion.  The densi ty is  a sub- 
j e c t i v e  observation made i n  r e l a t i o n  t o  v i s i -  
b i l i t y ,  ease of access, e t c .  The type of 
vegeta t ion  should r e f l e c t  t he  dominant p l an t  
type  a t  o r  near the  sample locat ion.  Conifers 
a r e  broadly classed a s  evergreen t r e e s  and 
shrubs such as pine t r e e s ,  e t c .  Deciduous 
p l a n t s  a r e  broadly classed a s  t r e e s  and shrubs 
t h a t  seasonally lose  t h e i r  leaves such a s  
cottonwoods, maples, oaks, hickory, e t c .  
Brush denotes r e l a t i v e l y  low-growing p lan t s  
(which may o r  may not be deciduous) such as  
thorny bushes, e t c .  Grass denotes grasses o f  - 
a l l  types including na tu ra l  and/or crops such 
a s  a l f a l f a ,  wheat, e tc .  

Rel ief  i s  an indica tor  of loca l  sur face  
expression. The area t o  b e l u d e d  around 
a sampled locat ion w i l l  usual ly  not exceed a 
few hundred yards i n  mountainous t e r r a i n s ,  
but  may exceed up t o  - 1 / 2  mile i n  r e l a t i v e l y  
f l a t  areas.  !here it appears noteworthy t o  
include an area  much l a rge r  o r  smaller than 
implied i n  the  general guidel ines above, a 
note should be included i n  t h e  comments. 

Column 31 

Weather The weather ent ry  i s  a general indica tor  of 

3 1  1 SunsrylCleer 
t h e  prevalent  conditions a t  t h e  time of 

2 overcast sampling. In addit ion,  it i s  important t o  
3 Lighr Rain 
4 H~~~~ Ra in  no te  i n  t h e  comments any evidence of recent  
5 snowy 
6 Other (use comments) p r e c i p i t a t i o n  up t o  a few days p r i o r  t o  

sampling. 



Columns 32-35 

Activities: 

Contaminants The activities/contaminants column is to 
indicate those nearby activities which may 
influence the analytical results. It is a 
very important entry, and should be carefully 
chosen from the list of numerical designators 
provided on the data form. In addition to 
the numerical entry, details such as proximity 
to the sample site, type and status of mine 
(i.e., gold, silver, lead-zinc, coal, etc.), 
type of fertilizer used, if known, or type of 
power plant (i.e., hydroelectric, coal-fired, 
nuclear, etc.) should be indicated in the 
comments. The major activity and/or contami- 
nation is always listed in Column 35. A 
second activity, if you consider it important, 
is listed in Column 34. A third activity, if 
necessary, in Column 33, etc. Columns 32, 33, 
and 34 if not used are to be left blank. 

EXAMPLE: 

Columns 36-38 

1 Chemical 
2 Smelzing 
3 Mining 
4 Sewaoe' 
5 ~ u m &  
6 Farming 
7 Power Generation 
8 Urban 
9 Ofner lndurrrial 

A R ~ ~ r e a f i o n a l  
B Reridenrial 

Blank Leave these columns blank. 

Comments Any time there are comments entered at the 
bottom of the data form, enter a "C" i n 
Column 39. If there are no comments, leave 
Column 39 blank. It should always be remem- 
bered that there can never be too many 
comments. Every observation made at a sample 
site pertaining to geology, geography, 



hydrology, cl imate,  vegetat ion,  poss ib l e  
contamination, e t c .  should be entered. This 
information may be important fo r  evaluat ing 
t h e  da ta  which i s  developed f o r  each sample 
and sample s i t e .  A l l  comments must be 
w r i t t e n  l eg ib ly .  

comments IExpiain ail "Other" derignsrorr used above. plus describe all unusual or significant conaifionr such sr Droximity of contaminantr, 
general rock type. formarion when known. problems wirh insrrumenrr. ers. Use back of form for additional space). 

; 
lead smelter  located upstream. 

Column 40 

Road-Stream 

S i t e  Enter an "R" i n  Column 40 i f  t h e  s i t e  i s  
c l a s s i f i e d  a s  a road-stream in t e r sec t ion  s i t e .  
Enter an "0" o r  "0" i f  the  s i t e  is  c l a s s i f i e d  
a s  an off-road s i t e .  This en t ry  i s  important 
f o r  payment purposes. A l l  e n t r i e s  with "R" - 
i n  Column 40 REQUIRE a unique descr ip t ion  of 

w t h e  road-stream s i t e  on t h e  l i n e s  provided on y t h e  form. This  desc r ip t ion  should include t h e  
type of  bridge, e tc . ;  t h e  material  of construc- 
t ion;  approximate s i z e ,  e t c .  Any addi t ional  
information t o  uniquely describe t h e  s i t e  

a o should be provided. 
0 

EXAMPLE : 

40 Road-Stream Snfe Descrtprmn 
mater,ai, ere.) Wooden br idge  over d i r t  road. Barbed wire fence alona 

l e f t  bonk ,  l a r g e  br ick  house 200 yards to the right.  

Columns 41-43 

PH The pH of t h e  sampled water i s  t o  be measured 
using t h e  pH meter provided, and w i l l  be 
recorded t o  t h e  neares t  ten th  (0.1) of  a pH 
u n i t .  



I f  t h e  pH i s  l e s s  than 10, only Columns 42 
and 43 w i l l  be coded, and Column 41 w i l l  be 
l e f t  blank (only r a r e l y  w i l l  t h e  pH be g rea te r  
than 10, thus Column 41 w i l l  normally remain 
blank). A s t a t iona ry  decimal poin t  occurs 
between Columns 42 and 43 and it must be  
respected.  

EXAMPLES : 

Columns 44-48 

Spec i f i c  The s p e c i f i c  conductance measurement i s  
Conductance, recorded i n  Columns 44-48 a s  read'on t h e  
pmhos/cm meter, o r  a s  some mul t ip le  of t h e  meter 

reading which i s  determined by the  s c a l e  
range s e t t i n g  used. The s p e c i f i c  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 un- 
used) columns w i l l  be l e f t  blank. 

EXAMPLES: 

SPEC1 FlC 
CONDUCTANCE 

m h a l c m  

SPECIFIC 
:ONDUCTANC€ 

pnhalcm 

Meter reads 260 Meter reads 300 
with s c a l e  X 1 ,  with s c a l e  X10, 
record 260 record 3000 



Columns 49-50 

Water The water temperature, taken a t  t he  time of 
Temperature, "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 (OC) t o  t h e  neares t  whole 
degree (l.O°C). Any time t h e  water tempera- 
t u r e  i s  between O°C and 9"C, t h e  temperature 
w i l l  be coded i n  Column 50, and Column 49 
w i l l  remain blank. 

EXAMPLES: 

Columns 51-52 

Alka l in i ty ,  Record i n  Columns 51-52 t h e  number of drops 
drops of ac id  of 0.02N s u l f u r i c  ac id  so lu t ion  necessary t o  
solut ' ion reach t h e  end poin t  of the  a l k a l i n i t y  t i t r a -  

t i on .  I f  9 o r  l e s s  drops a r e  used, then 
Calumn 51 is l e f t  blank. 

EXAMPLE: 



Columns 53-54 

Alka l in i ty ,  Record i n  Columns 53-54 t h e  ac tua l  number of 
m l  of  water m i l l i l i t e r s  of  water which i s  t i t r a t e d  with 

t h e  s u l f u r i c  ac id .  This i s  normally -50 m l ,  
bu t  might be a s  few as  1 - 2  ml i n  l imestone 
areas .  

Water 

Columns 55-56 

Number of I n  Columns 55-56, record t h e  number of sub- 
Sample samples taken a t  each s i t e  t h a t  a r e  composited 
Composites together  t o  give t h e  s ieved sample f o r  t h a t  

s i t e .  There should be a minimum of 5 sub- 
samples. If Column 55 i s  not  needed, then 
leave it blank. 

EXAMPLE: 

Column 57 

Sampler Type Enter a "B" i n  Column 57 i f  t h e  bag sampler 
i s  used t o  c o l l e c t  t h e  sediment sample. Enter 
an "S" i f  t h e  scoop sampler is used. I f  both 

57 6 - ~ a g  S - s c o o p  samplers a r e  used, then en te r  t h e  l e t t e r  of 
t h e  one which co l l ec t ed  t h e  majori ty of t h e  
sample. 



Columns 58-59  

pH Meter, I.D. Enter in Columns 58-59 the identification 
number of the pH meter used at the site. If - 
Column 58 is not needed, then leave it blank. 

Columns 60-61 

pH Probe, I.D. Enter in Columns 60-61 the identification 
number of the pH probe used at the site. If 
Column 60 is not needed, then leave it blank. 

Columns 62-63 

Conductivity Enter in Columns 62-63 the identification 
Instrument, I.D. number of the conductivity - meter used at the 

site. If Column 62 is not needed, then leave 
it blank. 



Columns 64-65 

Conduct ivi ty  Enter i n  Columns 64-65 t h e  i d e n t i f i c a t i o n  
Probe, I.D. number of  t h e  conduct iv i ty  probe used a t  t h e  

s i t e .  I f  Column 64 i s  no t  needed, then  leave 
it blank. 

0 a 

Columns 66-79 

Column 77 

Spare 

Leave blar ~k except llow ,ing case:  

If you have t o  agree t o  send a n a l y t i c a l  
information t o  a person i n  order  t o  ga in  
access  t o  h i s  property,  then  e n t e r  an X i n  
Column 77. Write t h e  mail ing address  on t h e  
back of  t h e  form i f  you have en tered  an X i n  
Column 77. 



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  the  information shown 
i s  a s  t r u e  and complete a s  possible.  ALL - 
members of t h e  sampling pa r ty  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 ign  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, 
co r rec t  format, and l e g i b i l i t y .  

I c e r r i f ~  that the above rampie was taken by SRL procedures 
a t  the indisarad ri le and the infbrmation l ined is correct a t  r ime 
of ram~l ing .  Sarnplerlrl Signaturelrl 

I have checked rnir form and associated SarnDler for aectirarv. 
correct formal. and legibilixy. 

Field SuperwrOr Imillalr) 
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