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FOREWORD

This study was conducted for the Pirectorate of Military Construc-
tion , Office of the Chief of Engineers (OCE), under Pro jec t
4A762720A896 , “Environmental Qual ity for Construction and Operdtion of
Mil itary Far .ilities” ; Task 01, “Env i ronmental Quality Management for
Military Facilities ” ; Work Unit 006, “Analytical Model System for Pre-
diction of Environmental Impacts. ” Dr. L. Schindler , DAEN—MCE— D , was
the OCE Technical Monitor. The efforts cf Phyllis Kawano , Rob Tyler ,
and Edi Hogsett of the University of Illinois in preparation of the maps
and tabl es are gratefully acknowl edged .

j This study was conducted by the Environmental Division (EN) (Dr. R.
K. Jam , Ch ief), of the U.S. Army Construction Engineering Research Lab-
oratory (CERL). COL J. E. Hays is Commander and Director of CERL , and

f Dr. L. R. Shaffer is Technical Director.
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WATER QUALITY DATA FOR ARMY
MILITARY INSTALLATIONS

1 INTRODUCTION

Bac kground

Since new regulat i ons from the Council on Environmental Quality
(CE Q) have cal led for an analytical rather than encyclopedic approach to
environmen tal impact assessment , there has been an increasing need for
analyt ical techniques. Planners and decision—makers need efficient ,
econom ical techniques to quan ti fy environmental  impac ts , including the
impact on water quality. To help satisfy this need , the U.S. Army Con-
struction Engineering Research Laboratory (CERL) is developing computer-
i zed water quality impact assessment models.

These models requ i re var yi ng amoun ts of i nput data , and their suc-
cess fu l  app l i cat i on depends on the ex i stence and ava i l a bi l i ty of accu-
rate and reliable data. Water quality data have been col l ected for many
years and are available from many sources . These data will assist in-
stallat ion personnel with the design of water quality data acquisition
activities. In addition , know i ng wha t i nforma ti on i s ava i labl e wi l l
enable developers of water quality models to tailor input requirements
to data that are usually available to users.

Purpos e

The purpose of this study was to determine availability of water
qual ity data at and around selected Army military installations.

Approach

Researchers investigated the 21 installations listed in Table 1 for
ava ilability of water quality data. These facilities are all major U.S.
Army installations and are located in widely scattered areas throughout
the United States. The availability of data from the U. S. Environ -
mental Protection Agency ’s (EPA) Water Quality Control Information
System (STORET), the United States Geolog ical Survey (USGS), the Army
Env ironmental Hygiene Agency (AEHA), and state agencies was investigated
for each installation. Maps plotting rel evant data stations for each of
these installations were made . Hunt.er-Liggett Military Reservation in
Cal ifornia was then used as a model to find how much of this information
was readily available to users. -
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Tab le 1

Installations Investigated in This Study

COMMAND INSTALLATION STATE

FORSCOM Ft. Bra gg North Carolina
Ft. Cam pbel l Kentuc ky , Tennessee
Ft. . Car son Color ado
Ft. Drum New York
Ft. Hood Texas
Hunter-L iggett (sub Ft. Ord) California
Ft. Lewis Washington
Ft . Or d Cal i fo rn i a
Ft. Pol k Louisiana
Ft . R i ley Kansas
Ft. Stewart Georgia
Yak i tna Firing Range Washington
(sub Ft. Lewis)

TRADOC Ft. Benning Georgia
Ft. Bliss Texas , New Mex i co
Ft. Dix New Jersey
Ft. Gordon Georgia
Ft. Knox Kentucky
Ft. McCl el l an Ala bama
Ft. Ruc ker Al abama
Ft. Sill Oklahoma

NIC Jeffer son Pr oving Ground 

Indiana 8
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Mode of Technolo gy Transfer

This re port should be reference d in  an En gi neer Ci rcu lar  whi c h
descri bes the subject and usage potential .
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2 SOU RCES OF WATER DATA

Army instal lations can obtain surface water data from Federal ,
state , local , and Army-unique agencies. Major Federal sources include
the EPA ’ s STORET , a national data storage and retrieval system , the
USGS ’ s NAWDE X , a nat ional index of sources , and the USGS ’s WATSTOR [, an
in—house storage and retrieval system for their nationwide monitoring
programs . Maps provided in subsequent sections of thi s report plot the
STORET and WATSTORE sampling stations at selected installations. Al so
included in this chapter are addresses that the user can contact for
further information.

STORET , NAWDEX , and WATSTORE are all nationwide computerized infor-
mation systems. The actual data published in the USGS Water Year Re-
ports is the same i nformation entered in the WATSTORE system , but each
report contains information only for one state and for one year. The
Wat er Year Re ports prov id e i nforma ti on beyon d that i n WA TSTORE , inc ludina
graphics and data from intensive watershed surveys.

The major Army -unique sources of surface water data are AEHA and
the installations themselves. AEHA conducts inten sive water—related
studies at in stallations in response to specific problems or p l a n n i ng
proposals. Al so , AEHA helps instal lat ions set up monitoring programs ,
and installation National Pollution Discharge Elimi nation System (NPPES)
reports are routed through this agency. However , only  the annua l dr i n k-
ing water data are available in a data storage retrieval system. The
i n s t a l l a ti ons themsel ves run re gular  mon i tor i ng pro grams and fi l e  re-
port s with command headquarters , EPA regional offices , and AEHA. These
data are available now only in hard-copy form.

Most state and local agencies collecting significant quantities of
water quality data are now STORET cooperators; thus , STORET is the most
lo gical source for these data. Some states , such as Cal ifornia , New
York , and Texas have their own systems, hut also cooperate with STORET.
Major state sources are identified and discussed in the last section of
this chapter.

Storage and Retrieval of
Water Qua lity Data—— STORET

U.S. Env ironmental Protection Agency
Office of Water and Hazardous Materials
Wash i ngton , DC
202—426—7792

10
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Infor mat ion Avai lable

STORET i s a na ti onal sys tem tha t prov id es data on la kes , streams ,
w e l l s , reservoirs , rivers , and other waterways from nore than 200,000
unique col lect ion points throughout the United States.  STORET users
include Federal agencies , more than 40 states , river basin commissions ,
and regional and local agencies. In Fiscal Year (FY) 1977, STORET ha d
152 users storing information , and 290 users retrieving information; the
system was accesse d 35 ,000 times .

STORET was previously administered by the Department of Hea1~~~, Ed-
uca ti on , an d W e l f a r e ’s Public Health Service , and had been trar s~’-rred
to various agencies before becoming a pa rt of EPA . However , the ~r-
ganizat ion al structure has been intact since 1964 and some STORET data
are available from the 1950s. In the late 196fls and early 1970s , im~ny
states joined the system and contributed to a period of major qrowth.
Currently, the USGS WATSTORE sys tem ’ s water quality and stream ~iow data
can be accessed through STORET , and are updated monthl y into STORET.
USGS groundwater data , although not currently available , are bein g pro-
cessed for use in the system and will probably be available for storage
and retrieval in the future .

Arran gements to use the STORET system can he made with the na-
ti onal  or a reg i onal EPA office (see Appendix A for a list of the of-
fices). A one-time request may be processed without charge. Regular
users are assigned an account number and then contract for interaciencv
fun d trans fers w it h EPA or di rec t l y  w it h the comp uter serv i ce or-
ganization supplying the time—shar ing service. Storage costs .ire mini-
mum , but computer connection time and retrieval costs are more cx-
pensive. Charges per use average ~3 to $6. Users are expected to
provide their own computer terminals and termi nal su pp ’ies. An addi-
tional user expenditure is required for personnel training tim e .

~~~~a7c ~if l (I R ef 1~-~ ’? ’ z 7

Data can be stored directly in the STORET system by remote term i-
nal. If a user does not have a terminal , or if there is not a con—
ven i en t term i nal  near by , arran gemen ts can be made to wo rk throu gh an EPA

• regional office or through a local USGS office. Such arrangements are
more expensive per use , but may be practical for infrequent users. For
frequent users , direct terminal access is recommended . Input can be
made by sending punched card s or magnetic tape as wel l as by terminal
keyboard . Information can be retrieved by remote terminal access; how-
ever , for bulky jobs , output is mailed from the computer faci l i t  es in

11
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Wash i ngton , and generally wi l l  be received by the user within 2 t.o 3
working days. Data can be sent in report form or on machine-read able
discs or tapes.

Information entered into STORET is identified by location data and
par ametric data (i.e., date , t ime , and depth of sample). Location data
in clude s a monitoring station ID number , geographic coordinates , state
and county codes , and perhaps a river mile index . In the past , r ive r
m ile index alone was used for identification in some areas ( i .e.,  the
Oh io ri ver basin and the Puciet Sound area). All current data can he
accessed by collection station coordinates ; however , other access
methods may be necessary to obtain some historical data.

ST(JR ET L1 o~ o

STORET analysis programs can help users monitor water quality
trends , measur e compliance with water quality standards , trace po l l u t-
an ts , and file water quality report s, budget reques ts , and managemen t
basin plans. STORET files include:

1. Wa ter Qual ity F i l e :

a. Progress Report File. Public Law °2-500 requires the sub-
m ission of annual reports to EPA concerning all sources o-f pollution ,
inc l uding information on the nature and extent of these sources , recom-
men dati ons for po l l u ti on con trol , and costs of these controls. This
file provides a format for compliance with this requirement .

b. Standards and Criteria File. STORET has several report
programs that document the effects of water pollution abatement activ-
ities in rel at ion to state and national criteria for specif ic water
quality standard s and goals , specif ical ly in relation to 1983 goals  of
water quality established in Public Law 92-500.

c. Tox 4c Substances File. All toxic substances for which
water qual i ty analyses have been performed are defi ned wi th i n the STOR E T
system. If a user wants to determine levels of toxic substances (such
as mercury , ca dm i um , and toxa phene) , the STORET Toxic Substances File
conta ins formats to analyze the presence or absence of these materials.

d. Basin Planning File. River basin pl anning is primarily
the responsibil ity of t he states and is enumerated under sections of
Publ ic Law 92-500. This file provides a format to display and analyze
water quality data for an ent i re river basin or a section of that basin.

e. Research File. This file provides many formats in which
researchers can d ispl ay and analyze their water quality data. For exam-
ple , a broad—ranging Great Lakes research program , coord inated at EPA ’s
Grosse Isle Laboratory , uses th is STORET file.

12

-- - . • • ~~~~- . rt t.t vt ~ t .  ri _ flz rr.~~~~~~~ ,,r -, .• -- •—--—.-.—-——-.—... -. - - -



2. The Waste Facilities Munici pal Was tes Inventory File. This
file is the repository for data on municipal wast.e facilities in the
United States , including those privately owned . Data are maintained on
the location , capaci ty,  and treatment process of each fac i l i t y ,  as wel l
as on several other related characteristics.

3. B iological Data Summaries and Fish Kill File. Whenever water
pollut ion is responsib le for ki l l ing fish , the stat.e submits a report tO
EPA , indicating the location , the time , the type of water body , the
po l l u t i on i nvolve d , and the estimated type and number of fish killed .
These re por ts , dating back to 1960, are ma intained on this file , and
summary reports can be retrieved .

4. Award Summaries Contract Awards File. This file provides in-
formation dating hack to 1952 on the thousands of award grants author-
i zed by the Federal Government to municipalities for construction of
sewage treatment plants. Data are maintained for each award grant , and
report forms allow users to trace the pattern and progress of these
grants.

Each f i l e  has  a n a l y t i c a l  and graphic programs that can process and
display data in a variety of forms for specific uses.

1 L~O~1Ur’ •
~ Train ~~~~ ii~~uirements

Some training is necessary to use the STORET system . User manuals
are ava i l ab l e, an d STORET holds basic and advanced training seminars at
va rious locations throughout the United States . Generally, a direc t user
needs some fami l iar i ty both with remote terminal use and with the uni que
aspects of the system . Direct assistance is available to users from the
Wash ington User Assistance Office , and there is an annual STORET Users ’
Conferenc e which addresses system problems and changes. There is also
an index HELP in the system to assist terminal users , and User Assis-
tance publishes a quarterly periodical with HELP updates.

up eeL~ of Add~ t :~~~~i z  1 inJ ~~r z ! i c n

1. An Tntrc i:~~t ‘~on to STORET t ’~~ Water ~~~ t.y Y~ -~~l .4n z~~i:~i~
Water Quality Analysis Branch , Moni toring and Data Support Division ,
USEPA , November 21 , 1975.

2. STORET EPA ‘~~ Conrp uteri~~4 and Water Qu a / i t ? ’  La ~~ R i ~~~ , U SE PA ,
Office of Water and Hazardous Materials , Wash i ngton , DC.

3. STORET U.~ci’ Handbook , USEPA , O f f i c e  of Water and Hazardous P’a-
ter i a ls , Wash i ngton DC.
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National Water Data Exchan ge——NAWD E X

National Water Data Fxchang e- -NAWDEX
U.S. Geological Survey
421 Nationa l Center
Res ton , VA 22092
Tele phone : 703-860-6031
FTS: 928—6031

Information Ava~ lab le

NAWDE X is an i ndex of sources , but is not a source itself. NAWDEX
was established in 1976 to link collectors and users of water data. In-
formation is available through NAWDEX from the Water Data Source Direc-
tory and the Master Water Data Index . The Water Data Source Directory
lists:

1. Organizations that collect water data

2. The geographic area in which an organization collects data

3. The type of water data col l ected and availab l e

4. Sources where these data may be obtained .

The Master Water Data Index provide s information on:

1. Sites for which water data are available

2. Locat ion of these sites

3. The organ ization col l ecting data at a site

4. The type of data collected

5. Periods of time for which data are available

6. Major parameters measured

7. Frequency of measurements of these parameters

8. Media of storage.

14
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To obtain actual data , the user must contact the referenced or-
ganiza tion or a data storage system , such as STORET , where ref erenc e
data are stored . NAWDEX has a network of local assistance centers , each
of wh ich has computer access to the Directory and Index f i les (see Ap-
pendix B). Some assistance services are free; however , fees a re char ged
for NAWDEX serv ices involving expenses for computers and other agency
costs. Fees may also be charged directly by organizations to whom data
requestors are referred . Additional information , as well as infor-
mational packets with materials describing NAWDEX , WATSTOR[, and STORIT ,
is available from the National Center in Reston , VA.

NAWDEX may be of value in obtaining water data information from
agencies cooperating in the Water Data Source Directory but not with
STORET. NAWDEX may also be an important prelimin ary check to ident i fy
water-col l ecting agencies and their activities in a particular area.

Source of AL ~i t ~~ I I~~ ?l~ru t i~~

The National Water Data Exchange--NAWDEX , U.S . Geolo g ical Surve y,
Open-File Report 77-259, 1977.

Water Data Storage and Retri eval Systems--
~ST ORE

Chief Hydrologist
U.S. Geological Survey
43 7 Na ti onal Cen ter
Reston , VA 22092
FIS 928-6879

Tnforma t~~~2 A? ’a ? l-thlc 
-

WA TST ORE is  the storage and retrieval system for the Geological
Survey ’ s water data. The system is composed of the follow ing files :

1. Station header file. This index contains the ident ificat ioi ,
loca t ion , and physical description of more than 100,000 sites where USGS
collects data.

2. Daily values file. This i ndex inc l udes more than 118 million
values measured either daily or on a continuous basis. Stored data in-
d u de stream—flow value s , river stages , reservo i r con tents , wa ter tem-
peratures , spec i f i c conductance values , sediment concentrations , sed i-
ment d i scharges , an d groundwater l evel .

15
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3. Flow f i le.  This f i le contains annual max imum and minimum peak
discharge and stage values for each surface water site.

4. Water quality file. This file includes results of chemical ,
phys i cal , biological , and radio chemical analysis of surface and ground -
water.

5. Groundwater site inventory file. Stored in this file are in-
ventory data of groundwater sources , including site location and identi-
fication , geohyd ro log i cal charac teri sti cs , wel l construction history ,
and field measurements. This file is independent hut is cross refer-
enc ed w it h the wa ter qual it y f i l e  an d da i l y  v a lues f i le .

ALL WATSTORE data are ma i ntained on computer fac i liti e s at the Na-
tional Center of the Geological Survey. Information is input from more
than 9000 data collecti on stations and from three water quality labs.
Data are available as print out or in machine—readable form , and can be
processed in various statistical programs. Only USGS data are contaiaed
in WATSTORE; however , the WAISTORE water quality file can be accessed
from the EPA ’ s STORET system.

The USGS Water Resource Division ’s district offices are con t act
sources for information on data availability and user charges. User
fees ar e $25 per hour p l u s  com puter pr i ntou t cos ts , for which fees are
charged in $5 increments. Brochures , a directory of local assistance
centers , and further information on WATSTORE can he obtained from the
USGS National Center in Reston , VA.

~~~~~~~~~ t~ Addi t ?(~n~z 1 Information

C.R. Showen and M.B. Edward s
WAISTORE , U.S. Department of the Interior
Geolo gical Survey INF-74-23

USGS Wate r Resource Da ta Re port

The USGS has published a water resource data report for each state
in the United States for each water year since October 1, 1974 (the
water year begins October 1). These reports comb i ne all USGS infor-
mat ion for stream flow , water quality, and aroun dwater col l ected dur ing
the reported period .

Prior to October 1 , 1974 , the USGS published col l ected water data
in several ways. Stage , di scharge , lake , and reservoi r contents i nfor-
mation was published in annual series through water year 1960, then in a
5-year series for 1960-1965 and for 1966-1970. Water quality records
were published from 1941-1970 in a separate annual series “Qual ity af

16 
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Surface Waters of the United States.” Groundwate r data were publishe d
in another series ent i t led , “Ground Water Level s in the United States.’
These reports may he purchased from the Branch of Distribut i ons , United
States Geological Survey , 1200 South Eades St ., Arlington , VA 22202,
phone (703) 557-2751.

For water years 1961-1974 , streamfl ow data were published by USGS
on a state boundary basis , and water qual i ty data were published either
in the same or separate report s from 1964—1974. Current copies of data
from 1971-1974 are not ava i lab le  from the Branch of Distribut ion , hut
may be obtained from the USGS Water Resource Distric t Offices or from
Na tional Techni -al Inform ation Service (NTIS), U.S. Department of Coni-
merce , Spring f ie ld , VA 22 151 , telephone ( 703) 557 -4600 . A ll data from
October 1, 1974 to the present are a v a i l a b l e  from NTIS . The USGS Water
Resource Division intends to continue p ublishin g the current combin ed
water data on a state boundary basis. However , for any particular
state , the number of volumes and the drainage basins included in each
volume may vary from year to year , according to the amount of data col-
lected and the number of pages required to print the data. To determine
which volume in a particular year covers a particular area of interest ,
the user should contact the appropriate USGS district office. Appendix
C l i sts USGS Wa t er Resource Division Regional and Pistrict Offices.

Each repor t summarizes hydrologic conditions during the report i ng
year , defines term s used in the report , explains surface water station
and wel l numb ering systems , exp lains each station ’s relationships to
special networks and program (i.e. , hydrological bench marks and pes-
ticide tracing programs ), and provides information on stage and dis—
charge data col l ection and groundwater level records . Also  i n c l u ded
are lists of Curren t USGS reference publications and an i ndex by Station
name . The publi shed data are organized al phabet ically by drainage basin
and the actua l mitput from WATSTOR [ is printed (see Fi gure ‘

~ in Chapter
3). Within a dra i nage basin , Stations are listed al phabetical ly by
name , are identified by number , and are located by geograp h i c  coord i-
nates , township and range , county name, and written description. Stream
f low and wat er qual i ty information for a par t icu lar  site are listed to-
gether. Groundwater data are listed senarately by county and then by
valley (or dra i nage basin ). The data may be published 3 to 12 months
follow ing a parti cular water year; however , this varies by distri ct. .
The data are compiled at the district level ; therefore , the user can
direct questions to the district office. Copies of pub lished data
shoul d be ordered from NTIS ; however , district offices have mailing
l ists of users who receive each year ’ s published reports. See Appendix
D for examples from a published report .
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Water Resources Investi gati ons

Each USGS Water Resource district periodically publishes list i ngs
of current and past water resource i nvestigations pertaining to that
district. For most districts , the format is a one-sheet foldout which
includes a map of active hydrological data stations arid a listing of
ma ps , reports , and papers. These list i ngs are updated at approximately
5-year intervals; however , the format and publicat i on interval vary from
dist r ic t  to distr ict , and many d istr ic ts publish annual supplements.
These reports list historical studies as well as present investigations.
Frequently , a ma p is included that outlines areas of current hydrologic
investigations ; some districts inc l ude cloropl eth and isol i ne district
maps which provide i nformation on major river discharge , sed i ment yield ,
aroundwa ter ava ilabilit y , runoff , preci pi tation , and minimum flow .

These investigati on reports also inc l ude information on cooperating
Federal , state , regi onal , county, and municipal agencies. Some dis-
tricts publish reports in cooperation with other agencies (i.e., the
Kentucky district publi shes through the Kentucky Geological Survey);
of ten , districts list publications that are available through cooper-
at ing agencies (e.g., the New Jersey district lists special reports on
water supply and water quality, as well as circulars on wells , floods,
droughts , and other topics available through the New Jersey Department
of Environmental Protection). USGS publications listed include open
file reports and i nformation available through district offices on a va-
riety of hydrological topics. Al so listed are professional papers and
water supply papers available from the Superintendent of Documents , and
hydrologic investigat cn atlases , circulars , an d geolog ic quadra ng l es
ava ilable from the U.S. Geological Survey Publications Offices in Denver
and Wash i ngton , DC. Some of the publications listed concern research in
an area specific to an installation , and some have rel evant data not
otherwise availaHe. Moreover , these publications may provide charac-
ter istic and background information on hydrologic conditions durin g par-
ticular periods and at particular times.

Appendix E provides a copy of a Water Resource Investigation
Report.

Army Environmen tal Hygiene Agency

Coniliand er
U.S. Army Env ironmental Hygiene Agency
ATTN: HSE EW C
Aberdeen Proving Ground , MD 21010
Autovon 584—3289/3554/3816/3919 or
Commer ical (301) 671-3289/3554/3816/3919
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The Army Environmental Hygiene Agency (AEHA ) (formerly the Army
Hygiene Agency) was established in the 1940s to provide field and l abo-
ratory support to installations in health— re lated areas. AEHA conducts
specific problem-oriented water quality studies (such as water quality
evalua ti ons , planned treatment feasibility studies , and aquati biolo g i-
cal studi es), as well as broader environmental assessments that incl ude
some water quality information.

AS/IA P~~’1- ~ ~~d L z l ( ?k1t ~~ P ?I ~~~~~~ iot v~ ~~
-‘

AEHA assistance is provided at the request of the installation
and/or the Major Command . Since AEHA is funded directly by the
Departmen t of the Army , serv ices to installations are free of charge .
To assess a particular problem , AEHA sends a team of scientists for ap-
proximatel y 2 to 8 weeks of intensive data collection , with subsequent
labora tory analysis and data analysis ; conclusions and recommendations
are then provided . Occasionally, further data collec ti on and ana l ysis
are necessary , depending on the situation , but long-term data collection
and monitoring are not the usual procedure. AEHA personnel , however ,
wi l l  help installations establish their own wate qua l ity monitoring
programs and work wi th ‘ nsta l lat ion personnel over a period of several
months. AEHA is also sent f i le  copies of all insta l la t ion NPPFS
mon itoring reports. Thus , the organ ization is aware of the various
water quality problems on installations and provides a central source
for certain types of water quality data.

A R/IA Reports

The studies that AEHA conducts on installations may resu lt either
in a letter report to the Facilities En gineer or other involved insta lla-
tion and Command personnel , or in a publication , depending on ~he scope
and the amount of data involved . Appendix F contains a list of water
quality related studies conducted by AEHA which resulted in publi cations
between FY70 and February 1978 on the 21 selected installations. AEHA
conducted one pub lished study during this period for every insta l la t ion
except Yakima Firing Center and Fort Lewis. A wide range of water-re-
la ted s tudies  are con duc ted by AEHA , and these studies are categorized
in Appendix F according to type for each installation. In the published
report , the actual data collecte d are printed as appendices. Usually,
there is an explanation of field and analysis procedures. These data
may la ter be helpful to installati on personnel for reference and docu-
mentation , but the data co llected are problem-specific and oriented to a
situation -unique analysis. Collected data are not stored in any computer
system and are available only in hard copy form. Copies of published
reports can be requested from AEHA . However , there is no available
l isting of letter reports; these must be traced through installation
channels and therefore are more diffi cult to obtain.
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One of the major programs of the AEHA Water Quality Engine ering Di-
v ision (WQED) has been the Drinking Water Surveillance Program (DWSP).
AEHA has col l ected and analyzed data from virtually all U.S. Army in-
stallations since 1Q7?-19~3. Prior to 1972, USGS conducted thi s
monitoring program and sent hard-copy reports to installations. The
most current published list of participating installations is U.S. Art~Dr inking Water Surv eillance Program Directory, October 1977, which is
available from AEFIA upon request .

The AEHA program consists of rout i ne sampl i ng and analysis of
water sources and distribution systems using 26 parameters required by
the Interim National Primary Drinking Water regulations. Table 2 lists
these parame ters , and Table 3 lists pesticides for which sampl i ng and
ana l ysis are also conducted . During 1977, the DWSP was reorganized to
comply with amended Federal regulati ons. The most significant change
requires installations to file reports with the USEPA regional
adminis trators or to a state agency having juri sdiction over public
water systems rather than at a centrali zed Federal level . Since AEHA is
a Federal laboratory , its assistance to installations in this program
will be phased out as legislation in various states requires Federal fa-
c iliti es to be regulated by state environmental regulators. A letter
regarding the reorganization dated 10 Aug 77 from AEHA to installations
states that only Arkansas , Ala bama (Fort Rocker and Fort McClel lan ),
Kentucky (Fort Knox and Fort Campbell), Nebraska , Oklahoma (Fort Sill),
and South Carolina were at that time granted primacy. However , USIPA
Region 5, wh ich inc l udes Arkansas , Lou isiana (Fort Polk), New Mexico ,
Oklahoma , and Texas (Fort Hood and Fort B’iss) did not intend to cert i fy
Federal laboratories to do analytical work in that region. Therefore ,
personnel on install ations within these states must work directly with
the regional EPA and the appropriate state offices. With the reor-
ganization of the DWSP , the analytical data previously collected by AEHA
were set aside as a permanent drinking water quality data base (DWQDB),
which was explained in a Disposition Form ( OF) from AEHA Water Quality
Engineering Divi sion , dated 30 August 1977. The follow i ng paragra phs
are excerpt s from this OF:

la. These data are in a computer—accessible file
ma intained on tape at the U.S. Army ARRADCOM UN I VAC
1108 Computer Center located at Aberdeen Proving
Ground , MD. They are accessible in two general re-
trieval modes : Hold records (duplicates of DWSP
printouts for any sampl e locations); single
parameter histories from the source , installation ,
or state. The retrieval output will be provided in
a hard copy form and can also be used as input into
other programs for data manipulation purposes.
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Tabl e 3

Pestic ide List -- National Interim Prima ry Drinking Water Regulations

Reference Detection
No. Name Units Limit Limit

55 BHC mg 0.004 0.00005
56 ODD 1 0.004 0.0001
57 DDE 0.004 0.0001
58 Oxychlordane 0.004 0.00004
59 Mi rex H 0.0002 0.0001
61 Aidrin 0.017 0.00004
62 Chiordane 0.003 0.0003
83 DOT U 0.042 0.00015
64 flie ldrin 0.017 0.00006
65 Endrin 0.0002 0.00011
66 Heptach lor II 0.018 0.00002
67 Heptachior Epoxide U 0.018 0.00004
68 Lindane H 0.004 0.00002
69 Methoxychior U 0.1 0.0004
70 Mala thion U 0.1 0.0004
71 Parathion 0.1 0.0001
73 Chlor pyr i fos I’ 0.1 0.00006
74 Toxa phene 1 0.005 0.004
75 Diazinon ‘I 0.1 0.00026
76 Methyl Parath i on U 0.1 0.00015
78 2, 4 0 0.1 0.0038
79 S i l v e x  Is 0.01 0.0005
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lb. Each project officer for a water-relat ed study
should provide himself wit .h drinking water  data as
part of his preparation. This Division will remain
the nianager for the DWQDB . Requests for retrievals

• will he handled i nformally (telephone or writing) by
AEHA personnel at Aut ovon 584- 328 9/ 3554/ 38 16. It.
w i l l  take approximately f i ve  working days for turn -
a roun d.

ic. As data are generated under this program of
l aboratory support for the Nati onal In teri m Primary
Drinking Water Regulations , they will be ~dded to
the OWQDB.

2. This Division is also preparing a published sum-
mary of the current DW QDB , showi ng for each source
the mean range and number of operations for each pa-
rameter. (An example is shown as Appendix F.)

~~~~~~ 
- •i L/ t ‘~~x !  I - ~~m’ia i • ‘~~)~ j

Chief , Water Conservation Branch , Water Quality Engineering Division ,
AEHA

Surface Water Da ta Coll ected by Install ation Personnel

Installation personnel maintain on-going water sampling and anal -
ysis programs , file monthly operating logs with connnand file head quar-
ters , and file quarterly reports with regional EPA offices. These water
qual i ty monitoring programs involve frequent sampling of sites upstream ,
i n the sewage treatment plan t , and downstream from installation sewage
treatment plants. Al so , sites are periodically sampl ed downstream from
was hracks , at outfalls of storm sewer systems , at swiming pool infl uent
an d eff l uent s i tes , and at water impoundments. There are no ongoinq
moni toring programs for streams draining non—cantonment areas , suc h as
field maneuver sites , and/or artillery impact zones.

Most major instal lat ions have one or more sewage treatment plants
and analysis la boratories ; collection and analysis of samples is com-
monly done by personn el in the FE ’s office. Reports may be filed by
personnel within the Utilitie s Branch and/or the Environ ’-’ntal Branch.
On a few instal lat ions , sample analysis is contract - ed to .~ts ide firms ,
and AEHA has helped some instal lat ions establ i sh monitoring programs.
Generally, however, the installations have personnel tra i ned in col-
lec ti on and analys i s.
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Since the passa qe of the 1972 Pollution Control Act , al l  fac i l i t ies
dischar qinq into the nation ’s wate rways are required (1) to obtain NPPES
system permits from the EPA , an d (2) to file quarterly reports of various
water qual i ty parameters . Military installations file copies of these
quarterl y NPDES reoorts wi th USEPA regional offices , the AEHA , and comand
headquarte rs , and a copy is retained in the Faci l i t ies Engineer ’ s (FE)
office . Althoug h these reoorts are kept on Permanent record at each f i l ino
stati on , they are retained only as paper copy, not on a computerized data
stora ge system .

An installation may have several permits , one for each discharging
source. A separate report is fi l ed for each permit. The parameters
measured and the frequency of sampling vary with the type of discharge
as wel l as the particular characteristics of the receiving surface wiiter
and soil conditions. Some parameters are measured daily, some weekl y,
and others monthl y. (For exampl e, at vakima Firing Center , where wa ter
supplies are obtained from wells , hut effl uent is discharged into the
Yakima River , DO , pH , c h lor i ne res id ual , and settleable sol ids are
monitored daily ; suspended solids , fecal coliform , and ROD are monitored
weekly; and volatile acids and alkalinity are monitored monthly. ) On
the reporting form , mi nimum , max imum , and average readings arc’ given for
each parameter during the report i ng interval , as well as required condi-
tions of environmental quality established by the regional USEPA office.

— —  !‘c~~’: Did-

Fort Di x , NJ , which reports to the USEPA Region 2 office in New
York City, has four permits: one for each of three swimming pool s and
one for the sewage treatment plant . Parameters measured at the pools
are temperature , pH , sus pended sol id s , oil and grease , flow , and chl o-
rine-free residual. At the sewage treatment plant , measured parameters
include: infl uent —- 5—day ROD , pH , suspended solids , sett lea b le
solids ; effl uent -- temperature , 5-day BOO , DO , pH, sus pended sol id s ,
settleable solids , flow , free-chlorine residual , fecal col i form , oil and
grease; and in system -- percent removal of BOO and percent removal of
suspen ded solids. These reports list any levels that exceed permit lim-
itations monthly and for the entire quarter; the reports also include
plans for correct i ve action , if necessary.

-- •~‘ort Drum

Fort Drum , NY , wh ich also reports to USEPA Region 2 in New York
City, has three permits: one for the sewage treatment plant , and one
each for a tank washrack and a vehicle washrack . Parameters measured at
the sewage treatmen t plan t are : i nfl uent -- pH, 5-day BOO , suspended
solids , settleable sol ids; effluent -- fl ow , pH, 5-day BOO , suspended
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solids , settleab le solids , residual chlorine , temperature , and fecal
coliform ; in system -- percent removed 5-day ROD and percent removed
suspended solids. Parameters measured at the washracks include flow,
pH , BOO , suspended solids , settleable solids , and oil and grease.

V~~7th / • ? ~~~~P J I  ~~~~~~

In addition to filing quarterly reports for NPDES permits , instal -
lations file operating logs monthly with command head quarters. These
reports are stored at command headquarters in paper form only. Essen-
tially, these reports are analysis summaries of the daily —weekl y samples
taken by the sewage treatment plant operators at sites upstream , down-
stream , and in the treatment plant system.

Reporting forms vary by installation. Fort Rucker (TRADOC) uses PA
Form 5— 61 , wh ile Fort Sill (also TRAPOC) uses DA Form 4247 and PA Form
4178. Other installations have printed their own forms. Collecting
procedures also differ. Fort Stewart collects sample s daily 5 mi les
above and 5 miles below the sewage treatment plant , first recording tem-
perature and initial dissolved oxygen , and then running a 5-day ROD
anal ysis on these samples. Fort Lewis , WA , samples da ily for pH , 00,
chlorine residual , suspended solids , fecal col i form , and 5—day POP .

While the forms and procedures vary by installation , cedain basic
parameters are measured at all ins tallations , such as: total flow , pH ,
BOD , suspended solids , nitrates , fecal coliform , dissolved oxygen , tem-
perature , and oil and grease. Each parameter is reported on the log for
each sam ple day , with the actual numerical value heinq repor t ed , rather
than s ta t is t ica l  values.

State  Sources

Since agencies in almost every s ta te  are now involved in coo per-
ative arrangements with EPA ’s STORET , th i s system now has or w i ll soon
have available most surface and groundwater data being collecte~ at thestate level . Therefore , to obtain these data , STORET i s th e lo gi cal or-
ganization to contact first.

Upon request , STORET User Ass i stance personnel prov id e a l i st of
current users , i n d i c a t i n g  code , agency name , address , person to contact ,
and phone number. A March 1q78 listing was abbreviated to include only
state agencies in the 16 states where the selected installations occur
(see Table 4). At least one state agency was cooperating in all of
these states.
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Table 4

State Agencies Using STORET
(For States Containing Selected Insta llations *)

- ~~oj, , n~~ O~~ncj _________ 
MOress - — - —

BlWb ~r’a ~~C t e l l a n . ocke r  A la b ij o .  Wa p- n l000e.r nt l o r r y  H f l s  ~‘ i I j ~ e r .,k/3llS lnt e ,s ’ate Cour t 20S/221.3630

Co ,- is s i o n Bontqan.r 3, ,L 36(09

C a l l f o r r - , 0.d , S tu t,. of l , L ~, n j a Wu t er  Stu te ~j~ er kosou , c ,-1j8 (sc . BlOr ~,/l 8!6 9th St. 916/445-0. 79

Hon ter-Ll gg ,tt 0 , -S O Oj OCS C,,,
~~ o l B oord Sac.a ,n en to , LA P,dl4

Colo r a do  Carson Co lo ra , lo S ta t  i- i S - a I l S  0 . -pa r i r i on t  ( ‘ I T  l u s t  I l l s  Soc /b - , f~3 80,’~ S 303/3814 6 1 U
Co lorado IL!,, , I ISO ~o,t P . O  f lop t .  ~f i~ ol A— - i- r~ s / f l l  w . P r , . j o j . r 303/4 14 -  135
Ii,,,, t on F o r t  Cj! I in s . CII lil t

Geor g Ia  Deni m 9. St e~~i. t  . A r i  I ,o, . ! , - ’ i  i i  Prol p i r i o n  ‘70 W a s h Ing t o n  Sr , e o r t  W U f r n S r _  I I I
A I I , n t , , .6 30114

Go rdon fr’ p t ,  j ul Pt, ’ ,. ,  a l  R e s n u r , .~

Ind Iana J e f f e r s o n  PrO,~ ng S t o t , - f n ,1 , anr  1130 0 , Mi chIg an St , ’ I i . d .a n al iO l Is . l’ s 46,939 3 11/ 61  I ’ ~~1I

G.oo.d 8na,d of Ae.t it h

kan nas B i l e y  Ka n sa s Dept. of 0.11th and Bldg. l4 0/t o rb ns B P I l I T O p e k I . KS 966/0 913/296-3821

In,,. nr~~eflt

(,.ntoo O p (no. - Cancd~el I tO n tocky  ~~p.~. ’ ,nn ’ of N~ t ~r ~1 30)1 C,pI tol  P l a z a  To nnr IF, an kP o r • Kr (0993 302 9 4 - 3
Re so ur oct and t o  r o ririental
P r o t e c t I o n

l,o o r s f a r r a  Polk St a te  o f 1o~ i s i a n a . Born ao of (mo i ro re ’ en ta l  14e, l t h , St , t o  O1f ~ o B l d g . 5.0415Z7-5t24
Dept. of b’ ,l t f .  P.O. he. 6060). Me, Or l e ans , C O  ‘91, ’
Stat. of LOutsi ana . W I l d l i f e  an! P.O. B.. 44095 C a p i t o l  Stat ion /Baton (ouge , 1.0 ‘/394

F I s h 0 ,oi s in-r
Lo ot .,ana W i i d l , f e  and F jsh eri es 0n~ onr CC , Onlo e r s i t y  S t , t ’ o n / 4 a t o n  Oooge , LA 70803
C, r .n isslo n/t I ’c is in n j ’ W a t n i  Po l l

Bee ,Inrs.y Of. Be. Je rsey De par t m ent u 7 209 E. State S t ,/ T r e r r ton . ‘6) B09129?’ltSo
(n,I romn ental Protec t i o n

leo Be.f co 11155 Stat e  of Me. o.,iç, Fn nm ,n ,o ,.n al P .O. Boo 2348/Sante Fe . ‘WI 8750 3 905/827-23’ )
lrgn ,nnnent Igenc y
State o f leo Ionic . Water ~ t W l l t p  Sect lon/ Pei d B ldg /BOo. h IS 605(871—2313

Sante Fe rWI 87501

II... turk Or oer Men Y ork StW tC Sept . of 50 Wol fe Bd ./A lbany . 140 (2201 h(BlBS l-7169
BnnI ,orne tr ta l  t o n se roo t i n ’

North C r , o i i n a  Sr.’jg No rth Ca,,l ln a O’rpt nI 50 ’ -,. a I  P .9, 80. 21 6 9l/ Ra letj h . ~( 216(1 919/879-0 2)
and (ConOnIC 9.Sncr u.s G o t .  244

Okta Imo.a S i l l  Sta te of 06t ~ hinn a P .3. Bo. BOOIChIckasha 09 13019 40512 3 1 -4011
Delahoenu Stale iOeaPP. Dept . ~ lOt Ir and Ston eon t t  Sts .I0Liain’eia C , ’~~, 

u ‘3fl5 405/271 - S.’ll,

Tennessee ,~e m,t l  Ten nesse e Dept . of Public He~ l1h Bo,rs 925 Ca i d e l t / f loo I t  RI’iq.fbth hoe, ‘l/’ lasbo ’ ’’ n . ‘l 1 )19 6 1 S 1 ’ l l - 2 ? ’ O

Te.as Hood , Bl Iss Te.as Water ~m a l i t y  Board Bois ti n . T B
Dept of Ou te r  9esOo. C.5

A ashI n q t oa lee s . i.hI.n ~ Sta te  of das h m n q on Sept n r P.O. Boa B21/Ol~ rrrp r a , W i s h .  %904 208/ 353-2812
( cot  ni3 y
W mshtn g to n S t a t e  Dept . P i s n e r  I., US c.ene ral Bd , n i n l s t rac lo n  BIdg.1 I1 l~ rnp, a , .dasPt ~399i 208/15 3—5 623

LI st ..oerpted ‘m r  a o niou rer  p5 i n i o uc of 510911 us ers p.0,100,1 P M.mth (9? B by Born DnT,rn p t e Of 5109(1 User 6s~ .~~’ an t e.  S~ .’ e agenc i es
only ~ ‘ r e  se lected ‘Sr t h i S  t s r . althoug h the r e an re ,,srr y Be q in n al ,rri( DI strict Fed e ral agencIes . .a ,roe rsf tles . cnoo~ -es , and ot her orr l ts
d,IC6 ndgh t loqrc. l ’ n “ an ’ Ia!. rel n oant In sor lec ted i ns ’  a t l a t i o n  C ’ . .. for Color ado , Ft.  Carson — Pikes Peak Are , o ‘~~ ererent, 27 la s t Mer-Il,.

5r 1’q s . I/I 803.)) . .5,0cc 503(411-7080 . and Cnt orado State U n i r e r s i t y  Bgrt cioi to n . (oWI.rl.eot St.tinrr . ~.O. Boo .94 , u.nn, s’i n ~O 012’IL
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Agencies cooperating with the STORET system were the major water
collection agencies in each state. In some states other data -collecting
agencies passed information through the cooperating agency (California
and Texas). In some states where two or more agencies did significant
col lect ing,  each agency was a direct STORET user (Louisiana , Washington ,
Colorado). State agencies usually colle ct three types of data: (1)
data from statewide monitorin g stations , which usually consist of a va-
riety of water quality parameters (also some fl ow data) on a monthly
basis; (2) data from inten sive studies (one or more annually ) on a par-
ticular watershed for baseline data acquisition and for modeling pur-
poses; and (3) data from compli ance monitoring usually associ a ’ed with
NPDES permits at particular sites downstre am from effluent sources. In
most states , all of the statewide monit orin g data go into STORET; there
is often a processing lag , so there is a delay before current data reach
the system . The data from inten sive surveys are somet i mes put into
STORET; however , in many states , thi s aspect of the data storage program
is inconsistent . Generally, complianc e monitoring data col l ected by
state agencies are not entered into STORET.

Whi le  STORET seems to be the logical  source for s tate agency data ,
there are factors peculiar to each state. For examp le , in some states
it is recommended that the agency itsel f he contacted as well as STORET.
California ’s Water Quality Control Board enters all water quality infor-
mation into STORET , but the State Water Resource Department which col-
lec ts flow data has i ts ~in storaqe and retrieval system for such data
and does not uSe STORET. The New York State Department of Environ-
mental Conservation enters all statewide m onitoring data into STORET ,
hut reports problem s with incorrect transfer of data. This agency does
not enter its data directly into STORET; instead , it gives data to an
EPA Regional Office and it is then entered into the system from this
office. Thus , the New York Department of Environmental Conservation
recommends that STORET users also dire ctly contact their state environ-
mental protection agency. However , most state agencies work directly
with the STORET system , and most indi cate that STORET has improved their
data management systems and made information more readily accessible.
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3 EXAMPLE DATA__ HUNTE I,_ L IG GETT MILITARY RESERVATION

Hunter -L iggett Mi l i tary Reservation was selected as a model to ex-
amine the actual data available from EPA ’s STORET and USGS ’s WATST ORE
storage and retrieval systems. Hunter—Ligqett latitude and longitude
coordinates were entered on both systems and a retr ieval was made from
current and historical sampling and gaging stations within these coord i-
nates. These stations were then plotted on 1:250,000 USGS maps , and
overlays were made to indicate the location of each station. Associat ed
ta b les were a l so  com pi l ed , organized by watershed. The followi nq sec-
tions discuss major watersheds (and sampl i ng stations) at Hunter—Li g-
gett , give information about the map, provide the data obtained from
STORET , and present data obtained from the various WAISTORE data files.
Data obtained from STORET and WATSTORE are not always in sufficient
quant ity for stat is t ica l  analysis , but can be suppl emented by infor-
mat i on obta i ned by the i ns ta l l a t i on ’s data-gathering program.

Hunter-Liggett Watersheds

The two major watersheds draining Hunter—Ligget t Military Reserva-
tion are the San Antonio River and the Nacimiento River. Both rivers
empty into the Salinas River , which flows northwest and drains into the
Pac ific Ocean near Monterey , CA.

The northern and eastern sections of the installation are drained
by the San An tonio River and its tributaries . On the reservation , the
river drains from the northwest to the southeast until it fl ows into the
San An tonio Reservoir. The installation boundaries cut across this res-
ervo i r .  At the reservo i r , the r i ver chan ges d i rec ti on and f lows nor th-
east toward its confl uence with the Salinas River.

A northwest-southeast running ridge separates the Nacimiento River
watershed from the San Antonio River watershed. The Nacimiento and its
tributaries drain the western areas of the installation , then f l ow i nto
the Nacirniento Reservoir approximat ely 7 miles downstream from the in-
stallation. Waters draining this reservoir fl ow northeast into the Sa—
l inas River 4.5 miles upstream from the San Antonio—Salinas confl uence.

All but two sampl i ng stations listed in Table 5 are along the San
Antonio and the Nacirniento watersheds . Station 1 (Redwood Gul ch) is
locate d on a sm a l l  s t rea m tha t d ra i ns  only a ti ny sec ti on alon g the
eastern rim of the installation and runs directly into the Pacific.
Stat ion 6 is located on the Salina s River 6 miles downstream from the
San An tonio River confl uence and 10.5 miles downstream from the
Nac imiento River confl uence.
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Table 5

USGS an d EPA
Stat ion NIaIIbef ° Ri oc r Mi l es

Sta t i on  Cod e in Geographic Frcno
Numbes Fiq ure 1 Coo , d tn a te s  Co nf l uence Conf i uence

03322550 2s 360 00 ’ 50” 54 .5 m Naci o t i e nt o -

121° 25’ 10, Sa l i n as  River

11148820 3g 35° 48’  50” 30 .Om
12 1° 05 ’  25°

111 48800 2g .3s 350 48’ 06” 29 .3m
121° 06’ 50°

11148900 4g 350 4 7 ’  19” 2/.8,iI
1210 05’ 34”

1114930 0 8g 350 45’ 29” 11.0
120° 53 01’

11149400 5g 350 45 ’ 41° 9.8m
1200 51 ’ 16”

111496500 6g 360 01’ 10
, 36.6m San Anton io -

121° 14 ’ 15 ° Sal inas R iver

03230000 9s 35° 57’ 30” 30.Om
121° 11 ’ 24”

11149700 7g -5s 350 54’ 45” 25 ,5m
1210 07 ’ 50”

11149900 9g-4s 350 53’ 48 23 .Om
121° 05 ’ 14”

03221500 8s 350 53’ 48° 22.5m
121° 05 ’ 12”

03220000 7s 35° 51 ’ 54° 16.Bm
120° 59 ’ 30’

11150000 10? 35° 51’ 55, )S.2m
1200 59 30”

1150020 h g  35° 50’ 35 ° 12.Om San Aj~tionio-
120° 57~ 45° SaHnas River

11150100 12g 350 47~ 550 7,Sm
120° 53 ’ 02”

02185000 6s 350 55’ 42° StatIon is on
120° 52’ 00, Sa l Inas River

11142600 Ig 35° 50’ 12’ .75m Station i s on
1210 23 ’ 25’ Redwood Gulch

.75m. fr cp,i
ocean
con f l uence

* Stations Ident ifie d as ‘s are l is t .d w i t h  STOREr ; stations identi-
fied as ‘g’ are  l i s t ed  w i t h  USGS , and stations Ident ifi ed with both
° s ’ and “g’ are listed wit h both sou , ces .
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Stream Gaug ing Stations and Water Quality Sampling Stations

Most of the stream flow gaging and water quality sampl i ng stations
i n  the Hunter-Liggett area are installed and operated by the USGS at the
request of Monterey County, San Luis Obispo County, or the Cal i forn i a
Department of Agriculture . Most of the discharge and stage information
is used for flood control and irrigation purposes. The area is under
the jurisdiction of the Menlo Park subdistrict of the USGS.

State and local users are eligible for 50 percent Federal assis-
tanc e on USGS i n s t a l l a ti on and operat i on f ees , but Federa l agencies and
facilities must pay 100 percent of these costs. Installing a fl ow and
discharge gaging station may cost $5000 or more , and operat i on fees av-
era ge $3000 per yea r . However , these figures vary widely. Installation
and operation of water quality samp l ing sites are even more variable ,
depending largely on what parameters are measured and on the interval
between data collections. In an area such as Hunter-Liggett where most
surface dra i nage is intermitt ent , special storm—oriented collection pro-
grams are needed . However , i t may be possible for installation person-
nel to collect the data and thus reduce costs. It may also be possible
to request that additi onal parameters be measured at an existing station
if the current location is suitable.

The Overlay Maos

The sources for the Hunter-i i ggett map were “Santa Cruz” and “San
L u i s  Obispo ,” both USGS 1:250 ,000 scale topographic maps. The Hunter-
Liggett map was drawn one-to—one with the source maps. Because the
boundary of the two USGS maps runs along the 36° latitude , and Hunter-
Liggitt extends both north and south of this latitude , it was necessary
to position source map borders flush to produce a map in which the in-
stallation boundaries were continuous.

Seventeen sampling sites are identified in Figure 1 , wh i ch provides
m inimum informati on on surface drainage. The 1:250,000 scale maps were
chosen for mana geability since twelve 7.5-minute maps are required to
cover the entire install ation. However , drainage information is highly
generalize d at this small scale; therefore , it may be useful to loca te
sampling sites on larger-scale maps using the coordinates given in Table
5.

EPA STORET Data

State and county codes (both Monterey and San Luis Obispo) (see
Table 5) were entered onto STORET by remote terminal to retrieve all
ava ilable data. From the output , sarnplinq sites relevant to the Hunter-
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L i ggett watersheds were located by geographic coord i nates on the
1:250,000 USGS topographic maps (Santa Cruz and San Luis Obispo). Each
station was identified by an assigned station ID number , geographic co-
ordinates , a brief locati on description , state and county codes , and a
code for the col l ecting agencies (STORET Uoer FiancTbool< provides infor-
mation on codes). Station output Includes information for each site , in-
cluding wh ich parameters were measured , units of measurement , numbers of
measurements , statistical values for these measurements , and the fi rst
and last dates of measurement .

Figure 2 is the out put from Stations 2s through 9s. If adequate
data are available from these stations , various STORET programs can be
used to perform graphical and statistical analyses on these data.

USGS Station Header File

Stations Ig  Throug h 12g

Not all USGS water data are avail able through the STORET system.

There were 12 USGS sampl i ng stations (current and historical)
l isted in Hunter-Liggett watersheds. Only three were cross-referenced
with STORET. The USGS regional office in Champaign , IL , provided these
data , and the fol l owing corner coordinates were entered to retrieve sam-
pling sites.

Southeast Corner - 350 , 45 minutes latitude , 120°, 50 m i n u t e s  lon-
gitude.

Northeast Corner — 36°, 15 minutes latitude , 1210, 00 minutes l on-
gitude.

Northwest Corner - 36°, 10 minutes latitude , 121°, 28 minutes lon-
gitude.

Southwest Corner - 350, 45 minutes latitude , 121°, 28 mi nutes l on-
gitude.

As with STORET output , sampling sites relevant to the Hunter—L ig—
gett watersheds were l ocated by geographic coordinates on the 1:250,000
topographic maps , and USGS output was coded. Retrieved information in-
cludes station ID number (same as STORET, if stati on is cross-referenced),
geographic coordinates , collecting agency ’s name and ID number , a brief
geographic descrioti on , state and county code (same coding system used as
in STORET), hydroloqic unit number, conaressional district number , site
type symbo l , drainage basin and descripti on number, USGS office code ,
city of the USGS office providing information , dra inage are a i n square
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mi les , and a date for the last fi l e upd ate. Informa ti on abou t the type
of data available from different collection periods is provided , but
not the data i tself.  Table 6 l is ts  each USGS sta ti on and summa r i zes
the data type collected and the period of collection. Figure 3 pro-
v ides an example of the actual computer output for Station 1g.

USGS Da i l y Flow Values —— 1976, Stations 4g, 5g, and 9g— 5s

The Champaign , IL , USGS office supplied the daily flow values for
the sampling and gaging stations active in 1976. (The i~eriod o~ recordsactual ly runs from October 1, 1975 to September 30 , 1976.) Two parame-
ters were measured for each of the three stations. Code 0006P is amount
discharged in cubic feet per second , and Code 00065 is the stream stage
in feet.

The flow to Station 4g (see Figure 4) on the Naci m iento Watershed ,
approximately 2 miles downstream from the installation boundary is in-
term ittent ; there was no recorded discharge from mid-June through most
of September.

Flow to Station 9g-4s (see Figure 5) on the San Antonio Watershed ,
which is within installation boundaries , is also intermittent , with flow
recorded only from mid-December to mid -May. (A listing of 0.000 means
that there is no measurable discharge or stage data. A listing of
9999999 indicates that these data were not measured.

..~~ Station 5r (see Figure 6) downstream from the Nacir iiento Reservoir
has perennial flow whi ch varied from 3.800 cu ft/sec on 21 flecemher 1q75
to 582 .000 cu ft/ sec on 14— 16 July 1976. The re la t ive ly  high dischar ci e
at Station 5g during the dry , late spring and surner months is caused by
the release of waters from the reservoir.

USGS Water Quality File —— Stations 4g and 9g—4s, 1976

USGS water quality data were available in 1976 for only two sta-
~ions: 4g on the Nacimiento watershed and 9g-4s on the San Anton io wa-
tershed . Data are listed in Fi gure 7 by the date of sampling and by
each parameter sampled . These data were obtained through the Champaign ,
IL , USGS off ice at the same time as the USGS da i ly flow values.
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Table 6

USGS Stations -- Period of Activity

When Ac t i v e
Over lay Act i ve

Stat ion No. Map No. Type of Data Begun Ended Now

11142600 lg 9.4 1960 1973 no

11148800 2g,3s SW 1955 1971 no
Qw 1958 1971
Phy.

11148820 3g SW 1960 1973 no

11148900 4g SW 1971 ---- yes
QW 1971
Phy.

11149300 8g SW 1957 ---- yes

11149400 5g 9.4 1957 ---- yes
QW 1962 1966
Phy.

11149650 6g SW 1960 1973 no

11149700 7g,5s SW 1958 1965 no
QW 1958 1965
P hy.

11149900 9g,4s SW 1965 ---- yes
QW 1965
Phy.

11150000 lOg SW 1922 1965 no
QW 1961 1965
P hy.

11150020 h g  SW 1961 1965 no

11150100 12g SW 1965 ---- yes

Key : SW - sur face water parameters fl ow data
QW — water quality parame ters

Phy - physi cal parameter s
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1G.

NAWDEX IO# * USGS 11142600
LATITUDE * 35 50 12
LONGITUDE * 12 1 23 25
NAWDEX AGCY * USGS
AGCY-STA-NO * 11142600
STATION NAME * REDWOOD GULCH NR JOLON-CALIF

F STATE * 6 (‘- r /- ’J’ ~~~~~~~~~~

COUNTY * 53 /Y Il l

HYDROL — UNIT * 180771 G L”~ 
, : e, : . Sb l~~~ll4 

~~~~~~~~~~~~~~~ - 
. t~~~~~ - 

~~
‘
~~~~

‘

~~ I ~~~~~~ ~~~~~~ : S I ~ ‘ a 1. i’s ’ ?  S C  
1 

~~ -
~~ ~~ - -

l~~~ 
~ I

, - ‘
I~~O~I! s - ~ ~~ 1s! - . ! c ~ [ e  f t  I ll

CONG DIST * 1 2 ~~~~~~~~~~~~~~~~~~ ‘5 o2 21 11 a a .-
1

z i  ~~ 7 q l~~~b . 5 I~~ C -
~
‘
~~~ :

‘ 
~~~~~~~~~~~~~~~~~~~~~

S l I - 4~~ b . ~~ )

SITE TYPE * sw (~~~~~~ S b ) -~~~~~ I
BASW DESCRP * 4 (.‘/~ f~~r~~! )
WDSD — OFC — CODE * 06 (~~~~t c~ 1 :~~ t 5 ~ ~~~~~~~~ 

:l~~rs .t5 s l a i  [w ::. -] a
~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~~~~ i i Z s - . L~l - 1 5

~~~ 1b (~ 7’?:~) a c n ~

sl ~~~~~~~ f l O .

CITY * 2140

DRAIN - AREA * 1 .31 ~~~~~~~~~~~~ ~!i

LAST UPDATE * 06/ 12/ 1976 (-~~~ t 
~~~~~~ 

~~‘ t~~~ 
- ‘ .-F.: i~.~ “17 e)

STATE - COUNTY * 6053

SW—BEG IN—YR * 1960 ( 1 a t 5 ’ Jat~ -~~. ~~ 
; - ~~ I 1 5 ’SP

SW—END — YR * 1973 (Jj 1 -  j - 7 f 5  (~~~~~~~~~If ? ) ) ~ 5 i ’ ~~~7 I 5 ~~~~5 J )

SW — OWDC—NO * 00844 ( j ~fi 
1 - _

‘ Wa tar 15 ( 5) 1  :~~‘-i z ~ 
— b~ 1 —

le or .oLc number)
SW -OWDC -SEQ * 1828980000000 (OW/) 1 a(’qi~I ”~-~a p~)~~~~p ~.‘ - f / ) ~~I

r 1art lcul~~a .t’i~ l e)
COMPLETE STAGE * E (ac (al t_~i s~~

’ ?
•
‘ ‘

~~15 I , f) h ’ 5 i at.15 H )  l (  ~~~~~~~~~

beinq co a - a i at t ~ I a a I t a)
STAGE MED ( “i- lIz ) * 0 (O ta~jc data 15151 Z 15 a t (5 ! 0 S I~~~~~S) I~~~~J ~~~~

~‘oeipi_ tter 154a ~~~~~!1 I I s J z e — l )
PEAK - FLOW * 9 ( .  7 l € .( l t i o~z ~nteri.’al was non—speci f ic)
FLOW — MED ( P 7 1 5 0 7 , 7 )  * D (s~~ aa~

- 51- z t a  ~a7 i teO is a f~ 0) ~~~~~~~~~~ t I P

t zpa and j : ~L- ~r;2 2’)
SW — OTHER — 578 ~~~ S .—-ru--u ai1” - / a  t,a , - (~ 1’15°5 ~~~ ~

‘
, -

_ 
= 7 - s~ .1

fre quenc,~j ,  i~ = a
~~~~~-ff2

.
( a- 7 (~~~7 t  J ’ roughne ss)

Fi gure 3. Example computer output for Station 1g.
(Italicized copy is explanatory information and is
not part of output.)
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~~~~ 

_ -__-,

SW - PURPOSE * R (Research/ aI -a ’ia l  a tud y )
SW - ACTIVE * N (not act ive)
WRD PROJ NO * CAOO ) (number assigned by USGS Water Resources
Division - h’RD, number indica tes location CA - california, am!
type of station 001 - surface water)

CUSTOMER MU M  * CA76 (number refers  to California [c ,~] (2n d water
~~C I P  196 [~~

] ) .

PERCENTAGE * 50 (% funding that ~ p c1 1atii~j ( ?r 7 (nzi 7at lon provides 1w
Z / a P t  of the tc ’ta l coa t of oper at ing this s ta t ion)

D I S C I P L I N E  * SW (surface water)

CUSTOMER NUM * 0024 ( o la  number ~~ USGS Fadal12l funding)

PERCENTAGE * 50 (% funding supp li ed by USGS)

DISCIPLINE * SW (m4rj~2 c  w a t e a)

To in t e r i ’a t ~~~ co ”nuter printou t suppl ied  by USGS f rom the WATSTORE
$‘t z t z o ) 2  iC-aJar PiT a, it is necessary to obtain coding key s from t i c
NA WDEX o~j ica on the cooperating USGS Water Resources Division OJ ’f’is~e’.

*p edera l I nfor ~na t!on Proce ssing Stations (FIPS ) numeric s ta ta  and Oolvzf 9
codes are used by both EPA STORET and USGS NAWDEX. These codes ara
published in F.TPS Pub. 6-:: , GSA , office of Finance.

FI gure 3 (Con ’t)
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0.
713 Cl 0.
II) CC Lii k, ,’-CIII) ‘

C’ (I)
La ‘ _i7b. 71 C -C O O  (“4
‘C, 0 Cl U_I ,~ II, ‘~C 00
53) Là Lii ,. ,. ’. 3’ ‘ ( 0  I OS
— If’) O W ) C) (‘Q F’ (‘.4 . I 0’
CD
0
0) CD
C) CC LII C)I C0’
LI_I O W  ‘C!  I’)
(3 ‘ L a 3.~~1,.3 Cl_I Cl 144 ‘C I_I, ‘C  CO C)
I CC) LU LI) — C ’  II ‘ (5’ I (0

— VS C) Vi C’) ~~ I- ’ --. I N.
1)4-

- ‘11 VS C) Or
‘ l> ,.J C 14) ,CS
II.) 0 1 1 4  . CC C

A) 7 ” ”  C C C )  i”J 01) ‘ 1 ’  C) C” Li ‘7 Li, C OO  1 (_)LI) LII I - -‘. C - ’ it II) Cl) I (‘C.)
- VI “1 VS C) ~~

‘ $— . I ,“.
LU

CC I’,.”.
I- ’ —C 11,1 ~~~‘C)
:11 LII CO W ‘ C” (‘(I , 7)
Il_I La ‘ 0 ) . ,’ 3, C ) ( S J  51.01 Cl, CD C’> 11,1 .-C Li, < 11) 0
4- — 1,_I CI ’  I , I”. 3, (‘4 (0 I I
IX I” 1/) I - - C C) a-C I’— ~~~~~ I I 01
C La ‘C’C, 17)
w 1’) 0. LI,,
Cl C LU

(, LIJ ‘ C ’  (‘7
1 I” ,’ I_I’l l”)

li_I CD - - LU . I Cs, ‘ I, Di I_ I
4 ’ ’  LI_I l - ”,. , ,..,I I
IC l / ’ I I’ U’ ) 1 ’0’.,’ I ’  ‘ -.. I I

1)1
I’)

I ’) .7 Ll”U)
I’ I
I “I’-’ 0) I I l l _ I l ” )

C) :” I>1,I ’ z , ’-,,,10’ ~t= LI,i l, ’ i11 ,.. “ 5- f l ’  I7, Cl’)C l ) C)I, ‘- ‘‘- ‘ I  I”

(C’ 1,0

114 I I
1,1 0) 11114)
I $4, 175, “C)
‘ 10 :- ’  I I
I _ I  C? (01.0

VS

(‘I
I’ - ‘ C ’  ~~
I - —
C’) —
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LI DATA COLI.ECTION STATIONS AT SELECTED INSTALLAT IONS

This chapter provides inforniat ion for each of t h~ 21 in st aiiM lOflS
(except Flunter-Lig gett) from which data were collected . As with Hunter-
Liggett , data from both STORET and WATSIOR E stations were retrieved ‘~nd
plotted on 1:250,000 USGS topographic maps.

Ta b les 7 through 27 group station s by watershed or confluence , and
the code numbers used are those numbers by wh i ch each stati on i s ide n~ i-
fled on STORET and WAISTORE. The numbers used in the overlay naps (pro-
vided in back of report) are for convenience only. Their numbered order
has no sig ni fi cance , but all s stations are listed on STORET retrieval ,
g stations on WATSTORE , and s— g stations on both systoms. The naps can
be used together , or as overl ays with the 1:250,000 topogr aphic source
map. If the dra i nage overlay only is used with the topographic map,
registration is accomplish ed by stream alignment . If the two overlay
maps are used together , registration can be accomplished by aligning the
tic mar ks. All installation map s , except for Bliss , are pri~Ited at the
scale of the source map, 1:250,000. Bliss was reduced because the in-
stallation is too large for the printing format,

The map symbols are exp lained in Figure ~~~.
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Table 7

Fort Benning

r’i a ) ’  Stat ion l)1 I ~~~~) f ld t P’, 
- ‘- 

i)
~~S C r ’ ~ 1 t ~~ l )F)  

- - -

- 
L , I t i t u ~ t’ t Il I i lJ 1 t 5 1 ’ ( t I~ i O C ~~ t i ’ 1f l  

- 
( l f l t l L I s ’ I R I ’

ly  ~~~~3.~~I 1 ,11 i 3? 3 1 1 1 1 1 1  )4 ‘ 34 1  ~~II U ) l d t l I I  Creek 4 )  I p Ii t n I ’ L I I _ I t  t1lhlI,’)l 15)7

I h w y 41 River I

2s -2 q 0234800 3? ‘4 ’  4 1)” - 14 4 1  2 Upato i Cr~~’k nr i ) l ,1 1 1 l 1  ‘F i- i t  t , 1h I ( l l  1 1 , 1 1

Oc h i l l e e  I1 iv e r

3q 1 1 3 4 )  1)() I 
~ 

‘~~ 4 I  )~ )~ I 
~ ,$ 1 , 4 10 1 1 1 1 Ip I t o l  C r’ I l k  t I~~~7 .) ha~ . lh ( I I l  II’I ’ 

-

IW V  1 F-’ ,‘ es -

3s 1,I’J) F? 22’ 17” 1-1 4 55 ’  3 ) ”  t ipatOl Cr~ ek nr I . 1 It I I 1~~ 1 i i )  ~~,jh ,IIll’h l L ’ 4 ”

, Fort Benninq R ive r
4 ) 02342000 32 31,” - 4 I,) ‘4  1 j 7 4 ’ t l l b  Creek nr I , a t , l l  ‘I 1a t t _ I h e 0 1  115 111

l e s t  Flenning R i ve r  -

~ 22180P1 i,, 7 00” l)4~~ 3 ’ 4  F’ I [ l lwr ’,t rP IIr’l on
Chat td  4’il1o~:hee RI ye-

I south - ‘ 1  Fort 
-

- 
Benning

‘~~ 121700 32 ’16 5o” 1)4 I) ,’ ’  5 ) ’  Same as above 
- ‘ I
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Tab le 8

Fort Bliss

lI1~~ 
I, ) j )  

~ fl ( ( I ’ ) )  l i l s i - I t i ’ S  ‘II I 5 II! l I S P  

I

In - (‘o l in La t I tude I CIIIIJ I tud~ Lor i t Il ,( , 1 1 5 1 1 1 I I ’ ‘ I I I  H

vi Oftl1 Fi 500 r) I ’ll~~ I t ’  1 ,7 ” R l i l a  ‘( l v , )  5 1

I )~~ 5 5  ,

cli U l,1 , ’ I, ,’ l,lI 3 1 ,~~~ 7~ 1 171 , . 71 .14” ’ I I I1III ( l ’ I,l Vdl l I’s  (I II -

I 
I I  ,i~ S i l l
‘ - .11111 ’, , 

,
4 1 ( 111th 31 1 1 1 0 ) )  l ot’ ?~1’ 34”  (10 l , s , s n ~1~’ a t  R I ,  1 ‘ S I l l ”
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Table 9

Fort Bragg

Map ‘~- t ,It ion I II1II’ d h n a t e s  I lesc r ipt ion
No, .ude La t i t ude  Longi t u’h’  Loca t i on  uj nt 11010 1

27s 02102908 3515~~~~ .1,41. 711 ) C ’ 4 ( ~” F lat  Creek

16s—1 2g CPF135G 35 10 14 0 11 7>1 07 ’ 0011 L i t t l e  River  Lower Li : t le River I ea”  R I V I ’I’

2s—1 3g CPF136 35 1 1 4 7”  /3 5> 1 I7 4l~ L i t t le River Lowe r L i t t le  Rive r .Fe a r Rive r
3s- 14 g CP F13 1 35 12 10 6 1 78 5 7 12 0 1 1  L i t t l e  River Lower L i t t l e  R i v e r  .[,‘ii r Rive r

43g 616 .1 35 , 1 1 ’  3~~ 7g 1>
591 5011 >li,is~~f ‘es I r7 o h  L i t t l e  River- I  n~ e r L r t t 1 s  Rive r

46q 616 -4 35 1 1 4 ,’ ” 78 59 74” McDut’f ies Creek L i t t le  R i o - I Owl ’ ’  L i t t l e  P~~v ,’r
45g 6 16 — 3 15 ’ 1 2 10 0 1 1  78 59 30 ” Ml f l ’ I f f l P S  “ 1 . ‘

~~ L i t t le R ive r -L o we r L it t l e  R iver

13s CPF 137A 35 10 70” ~7 5 l ’ 50” Carvers Creek Cape Fear RI s I r
14s- i 5g CPF’ l 37B 35 , 09’ - 71 ’ ” 78 5, 18” Carvers Cre I’ i Cape I I ’ S ”  Rive r
iSv C PF1 3 /0 35 08 50” 78 5l 20” Cill’ v rl ’- Creek Cape ear River

16q °F 137 C 35 0 >1 00” 77 t’,’’ 15” Li~ ’ vi ’i ’c Cr c ’s  Cape Fear River

25 L l ’ ,711 822 35 03’ if’” 79
1
02130 11 Bones Cree l L i t t l e  Roc k F l - - h

88098000

‘>1s- 25q CPF 146 35Th4 ‘30” 70 00’ 35” Stewart’ s Cree k Beave r C ree k 
— _______ -

~~~~
lOs-27q CPF146B 35 03’ 74” 70 59’ l~ ~~tI ’1’13)’t 

‘ S ~~~~~ B e a v e r  Cre ek

7s—22q CP F 1 4 Ii) 35 05 00” 78 , 58 06 ” Boa - e r ’ I ’ l l  Rockf ish Cree k
?4q CPF14~D 35 05 05” 70 5>1 100~ Beaver Creek Roc kf i  sh Creek

6s-2 i q C P F I 4 , A 35 ’) 05( 201( 7 ,4 1, 7 ’  4 5” Fear Riser Tr Ite Fear River
l9s CP FI 3 ) ; B .1 74 55” 77 5 J ’ 4 8 ”  Fear River lr ib, ‘ i ’ S ”  71 l ve r
2 1s -1 7 g CP F1 38A 35 fl~ ’ ?0” ‘7 >‘ 3 ’ l ~’ ’ Fea r O l v e r  T r i b , Fear Rive r

45s 0 7 5 ) ,’ l ’ lOI , 34 58 1 5 ’  ‘~
‘ l i ’ ’i5” Roc ’f i s h  Cr eek Cape Fe- i” R i v I l ’

4 4 1  616 — 2 35
1
1 2 100 11 78 59 30” McE ) uf f i es I r - i’~ L i t t l e  8 r v e r - [ o wer L i t t l e  Rivet

31 g CPF 14 I 35 03’ 30” 79 ’ 31 1 1) 0 11 7e ,iv~’r Creek Beaver Creek
Tr ih ,  ~2

24s NCOO2 , ’37 35 091 )14 1 711 5’l ’ ,’ 4”  L i t t l e  River [ “ ‘ t I e  R ’ .es-
Trib.
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Table 10

Fort Campbe ll

Map S ta t ion  Code Coordinates Desc r ip t i on
No , No, ta t  it ud~ Lonqi tude Loca t ion l’IIOI 1 ii’o~

is 0,1438000 0, 1 1 4 6 1 4 0 1 1  87 43 118 11 L I t t l e  River Lak e Bath  Icy

?s 034380 111 36 50121111 117 46 1 3911 L i t t l e  River 51111 109 t o r I  ‘1

it t  II’ ‘ii vf ’ r

Ig 03436400 36 ”37 ’2 0” 87 ”40 ’47 ” Noahs Spring Branch Wes t  Fu r- k
R ive r

?q (1:1436460 16 ’ 3 5 ’ 3 1”  137” 2 3 ’ 2 3 ”  L i t t l e  West Fork West  F o s k
R iver

3s 4 0106 .36 4 5 1 1 ,511 8 71 5 / 1 4 1 3 1 1  Lake  Bark lcy  Cuisiherl 11111
RI vt ’ r

4s 4 / 0 107 36 4 1 10 3 1 1  87 55 09” Lake Ba rk ley  Cumb e r l- In li
River

5s 470108 36”3 l ‘41 ”  8 7 1 5 7 1 1 2 1 1  Lake Ba rkley Cumber lanli
River

6s 470109 3 129 10 5 1 1  81. 44 1 3 3 1 1  Lake Barkley Cumber land
River

7S 470110 36~23’4 i” 137 39 33” Lake Barkiey Cumber la nd
River

85 60006(1 36”?5 100 11 117 40 ’ 0011 Lake  Ba rk  ic y Cuiriber f I S h

P r yr
9s 611006? 36 ‘24 00” 87 39 00” l ake  Bark ley  Cuinberl nIl

RI ve r

3q 01437000 36 29’ 11, 11 87 50 20” Cuniher land R iver  at
Dover • TN
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Table 11

Fort Carson

-— 

S t a t i o n  Coord;I I , I t ,’-  Oc ’vI ’ r l pt i on

— 
140 . lo Is ’  

- 
at  tude L ’ I i ~ j  t u r i n Loca t  ion I i , )  1111011 (1

ls- lg 07105800 38 43 46 104 44 100 11  I Founta in  Creek I

?s 071 1 1 1 15 17(1 III 37 ’  5811 104 ‘49 17” Fountain Creek

3s CO ‘ 10? t i735~ N 38 48’ 30” 1 114 411
1 40’ Colorado

- 
S pr i nqs  STO

4 s- IOq 3’ i r?Ol i , i471 500 37 4 1 1 2011 I 11 ( 4  4 1 ’  1 5 ’  Fountain Creek j
5s 31. 1 / 5 i11 1 1 44 0 7 1 1 ,, , 38’ 37 50” 11 )4 40 20” - Fountain I , I l I

37 ,1 10 51 04 5 14 1 ’OI I 38 4 1105 11  ‘ 7 0 3  1,1 4 1)” L i t t l e  T u r k e y  T i i r ke 1  [ree k
- C reek

7s 3(14 1 3 1  I 04 51)1,37~) 38 ‘ 42 ’  3 ”  104 ‘ 50’ 53” Turkey Creek

85.011 37I1 1,l l ’1 1 7 4 4 7 4 l 0 0  38 ’4~’ 10” i s )  411 ’ ‘1)” Fountain Creek
I T - i b 7 F III r i t a  r

38485610 45 0 1,~ ’ I 33 .317’ )rf- ” 104 1
5 91 32” 

I 
Lake M,’l i ’ a i ne  

-

I lds 31 ,17171 74 ,2 ’ ,). ‘ ‘ ‘ 38’ 4 I 1
~~~1oI 74 4 7 ’ 4 ’ 3 ’ ’  

I Fountain (‘ r~’1’ b

* ll s_ l 1 s PPI’i 031 381 4 5 ’  ( 4 ’  134 4 ) 1 3 0 1 1  Fountain I ‘Il l’

12~ PPAO3 2 38 ‘>1 33” (74 fl 1 )7 11 Fountain I’r~~ k I

13s 07103700 3(1 51 ‘ 17 ”  I 104 52 39” Fo un t a i n  l eek
14s I I ’ p8 ’s1 4 I 37 4 ’) ’  (It” 111 4 1 1 52 ” In lI ri ta in  Creek
15s Ihi’A 173 38 47 4:1 104 47 00” Fountain Creek
1 6s P1 01171 37 4( 3011 1 114 4f I 27” Fountain Creek
17s !~~?1 ‘ 54  

- 
77  ‘07” 134 ‘44’J5” Fountain Creek

i8~- l is  PPAIJ31 3( 1 , 3 74
I 104 ‘43 3011 Fountain Creek

2g 07 115> 1 - i1 )  “5 4 1 04” 104 41 17” J i r~,nv Camp Cr ,
,~ 1” I;rntai f l

3g - 071 Oi.’303 38”36’ 0811 104 40 13” Founta in Creek
41; 3- 1( 141 111 1 11)0901 fl) 3 17 104  104 3911)911 Cal han Reservoi
5g 3, 14318 10443 1600 3(~ 4 3 ’ l 8 ”  171 43 16” ‘ ‘i t 0 T e s t  A
6g 3 ,4 3 3 1 3 1 0 4 4 3 4 1 , 7 7  1-7 ‘~3 ’ 3 0 ”  104 I,3 ’ 4 5 ”  C lover Di tch

Return

7q 3,14156104433800 3(3 43l 5f ’~ I 1 104 43 ’ 3 8 ”  P i t  8 Test A
(9 1 5 4 2 5  1104415401 1>1 ’ 44 53” 104 ‘4 1 1 S 4 ~ B iq Johnson -

L - 
Reservoir
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Table 12

Fort Dix

S t a t i o n  Coo rd inates l1 e 7 c r r ( ’ ~~iI’l’
No, C lrde l a t i t u d e  Longi tude Lo c a t  1110 Conf lue n II

l q — 2 s  0146 27 1’) 4 )  1 l 7 ’ 10 ”  74’ ’ 3:’ ’ 1 1” CrIl l,1, w r L k  t reel  at  1(e law , l l ’ l’ 11

t iock am i k  Road nea r
Cook s town . I),

, ‘
~i 0 14 1 4 ~ 1Q ‘ 2 ,)  1 ,’ ’ 4 4 ’ ’  7’) 37 7,1’’ I I’ l l ’, ’,~~~II  I’ , iti’ ( 1 1 1 1 1  1 , t l l w r l I’ ’ 1 ‘~~, i i , ’ R i , ’ - ’

3q 01.1 -4 ’ tO 4 ’ r  ‘ 07’~ O” /4  3 1’ !~,’ I ‘ l v i ,  I - . 1, ‘ ( s w  I lly lt I ‘ ‘ 1 , 1 1 , , , ’ -  R i y - ’

4 1 ) 0 1) 1 ,4 510 411 0 2 ’ ) -  t ’ ’  74 33 4 / ’ ’  ‘llr,’t ) l  I’ll It  i’s t t t k ’ . t , l w t l  OS l O’. , , ’  l i s t ’ ’
Sq 0141,44 01 4, 1 1 1 4 ’ t l f ’ ’  7 4 3 1 57 ’ ’  Cr ’cr ’, s w r ,  k ’  at  9ev [ 9 1 ( 1 1  (ela~, S I ’  P l y , ’,

6g 01 1~ ’1 1 5 1  40 14’  1 2”  7.1 31 51” C r o s s w t c k s  at  New L O I I ’ t  0 t 1 ’ i v  ire ~r vc’ ,
7 11 0 1-1124 ‘ ‘ 1 4 ’ )  ( ( I , 1 ; I 3 1 ’  7~1 3,’ ’ 211’’ C, ’e ’ , s w i r k s sr t), ’~ FOY I’ t  F- la y, ‘ s  thv

Rq 0111,4430 4 (06 08” 14 3, 10’ 1 , ’o’, c w r t ’I,~ or  t I O s ’ i i p r v .  ‘ 1 1 , 1 1 ’ , r ’

town
15

) Ol’ l t l’ l l’hi)  4 ;)  3 6 4  74 3? ’  17’ ’ ’  1 .ihaway C. ni I-lorr ies ’ ,- 11 (1 1,1 w t i e
t IWO

8s 33 2083 4 , ’) ( I h t ’ 3~~” 73 39
1 2011 Cr oss w i  c k s ,~) N, ) s c ” -  ~1t~1 - I V  I ‘ I’ P 1 V ’ s

I e

11q 01 - l t -45 , ’I 4~ 1313 1 1 )5  74 ‘27 4’  t’ ro s s w i r k s  t t  l tordentowr r I ,’ l a v , r s” ’ R j v e l

Sc 13 1 11740, 1! 47
1 0 8 1 1 4 , 1  74 3 1 .11’’ Black Cr , at Bordentown Delawar e P r’,’i’,

lOg 0111 , 47’S 40 011 51’ ’ ’  “ - 2 41 .26’’ Tr o rrr t ’ ’ n ,- at  Borden— lel,lI,,l,I’ C r

t hCWfl

ls 30 7’ 54 ’5~ 
- 74 4 3 12 8 1 1  Del , R i v e r  a t  Bnrd1’ri t ovri Delaware Piver

12g O1 ’lt’(’ l OO 3’~ 5 5 ’ 4 ~~’ 74 31 53” Mt , Mi s er-, Br a ’ I ’ ) I t ) l r l

1 7q 01465-1 18 39 55’ 00” 74 31) ’ 18” M t .  M ise r y  Br at °1 . ‘15 I’ Ir r I 111 ,1’ .

ivo ry

13 g— 12s 171466000 39 55 00” 74 30 30” Mt .  M iser y FIr at Mt. I(( ( I ’ - s r I , ll C,l-
Or  o c r- ,

1 8~- l ls 3141 ,691 I 31) 5 7l ~~~3Il 74 ’ 31 53” Greenwood B, at New NB Ra’ icoca s
Lisbon

19s ‘l ,’1’3 r)A I I  - 3911 57125 .1 74 37 42” Rancocas Cr , at tlmwood N B Rasi cocas
Road

l5g 0l11i, ”~/ I 39 1 5810411 74 33’48” Rancocas at Brown ~1r 1 ls  5)1 P IIfl CljCds

2Os 3959 3o0/-1 1/-1 20 1 39 59’ 38” 74 ’ 1
3 7 ,4 2 , ,  Fort Dix II’ °ancoca s

26s M73Pf507 31) 57’ 3511 74 3 7l 4 7 l
~ Pa ncocas  al  ‘( ‘1-; i ’ ;l ,e r , NB l1 , t n , ‘r i

27s M7 )0,0~’ ’ 39 57’  I’S’  74 
1

3 7 1 4 7 1  R ancoc as  It New L i ’ , bOll tIll ‘ ‘ .151 1 I r ’
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Table 12 (Cont’ d)

lap Stat ion  
- 

Coo rd i ’ia t e ’ 
- - 

le c c r r 7 ’ •~~ofl 

-

( 0 . 4 Code [ 5 1 1  t u ’ l e  Ln ”o i ’ ll;l,’ 
- Locat ion  

- 
7o r l f ’ l u e n , s -

14 1 02466950 317 57 ’ ‘26” 70 34 ’  2 5 ’  Ra ncocas nr Peniberton ‘~l1 Rancocac

2 1s M73RA 02 31’) 1, 9 ’  50” /4  ‘ 52 2 0” Pa!l11’ ds at  C e r l t e r  7 ; ’~, 9(1

28s 1417008 39 ‘ 59 2 7 ” 74 57 05” Rancocas at Center to c NB Rancoc as -DL
3s 1461016 40 00 36” 54 53 16’ ‘,lurrco,, ,is at W i l l i nq bo ro  ‘7’ lans o ‘ IS” D l

is Mi ’3 P,A7 ) 1 $ 1)  ‘ 01 ‘ ‘a ” 74 St , 70’ Ra i icocas a t  p r id l Is It I I I r 1  1)13 Pu’rs ca y— O F

- 1- , 337090 ‘2’) 5 4 3 1 72 77 ’ 30’’ Rancocas I t flejasrt ,n tilt RancoCa l , - ( l 5
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Table  13

Fort Drutll

‘-tap St ,s ion C o o r d i n a t e s  ‘ e O l  r r ( ’ t r ’ l n
140 , ,~~~_ - 

(~~dc L a t i t u d e  tony,itu de — - - 
1oca ti o r i i I l i 1 t l U C f l V 7

l 2s -4q  I 441547’~1’)75-l,210O 44 09 29” 75 47 7 1” Indian River  nr Ind iun River
I P h i l a d e l p h i a

l i s — 3 g  - 4 ’ i 0 ’ , 7 i ’ ) 1 ’ ’40 ’i ’1 , 4’) 15 23 ’ 75 ‘111 34 ’  i!o~t Creek nr Indian Ri ver
E v ,ss i ’ , Mill

lOs - 4,1lI7 ’7,’ ( i 7 7 40 0 ’ , - 44 17 22” 75 4 0 ’ 0 ~ ” I”dian River in Indi an R iv ” r I

Pe’,e rx , s ’ ion

By I ~~~~~~~~~~~~~ 
I 

~~ ~~~~ 77 3 1 , 1 ’ B lack  R i ve r  i i i ’ D l i  I ‘ i v , ’,
III ” I- I ,t r t

54 1 4 1/ I ll ‘ 4) 68 37’’’ 1t~ 1 1 ’ - ) ) ’ ’  ( ( l i _ k R l y , ’ r  i )  I I . ,  I l” i~~’ ’,
I .si’th aqe

I 14 , 77 7’ s )  ‘ ‘1 5 5 9’  5 , 1” / 5 ’ lIt’ 17” 111,1 1 k I)i V I I  l i l t ,  5 P t s - ,’i ’

t’t ’lrsw ( a r t  ‘ ‘ 1 ’ ’
3i. 54 ~~,1i ,1,0 1 I 4 )  l ,I’) 53~~’’ 75 .2 .3 5 )3’’ ~t il l  C reek nr  i l ,

( ‘ h,u’y r i  rn

-1~ - lq ‘4 ,54 5 4 5 ( 3  I 44 ’ ’O0 ’53 ’ ’  75 .2 ’ ) ’ 354 ’ Fe l ts  8 i l l~ (‘reek D I I I  I ei v e i I
I 

nr  te l Is ‘‘ 1 1

9s 4-2I17 ’-I7075481 5 4.1 00 17” 7” 41) 15” 1 3 1 - s - i R iv e r  nr ( l a c k  V l V ,’
i1,t~ I- River , N i

Is 11475 1507 1 - 44 00 13” 75 4 B’ ,’3” B lack  River  it  B1~ >1 i ver
0 1 , 1 ,  River . 7~ -

7s I 04 159980 - 43 5>1 01” 75 51 .23” Bl a c k River 4 ’ Black  “ iverI 71IIl t ing tonvi I Ic

bs 04250100 4 , ’ 58 28” 75 52 34” B lack  Ri’ ,es’ or Bli , . ) i v r ’r

— - - ‘ 

Watertown
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Table 14

Fort Gordon

Map S ta t i o n  Io , ’) r,l , n , I t , 1 , [It ’s r ’ I 5 I t r o n
No, Code - 

Latitud e I on~ r tudc  
- 

Loc~~ t r o r i  I O r i f l I l i ’ n , , i I

lg 021 lJr ,1i20 33 2 6 ’  36 112’ 07 4 3”  ((l it  Is’r I - i” '  a t  U.S . 10 Butler Creel -

La ke

ls 12 71 10 3 1  ‘3 00” 121 091 00” S ot  n t  Cree k ‘ loutS of Sp i r i t  1 “ i rS  -

[or ’ Gordon Lake

2s 12710 1; 33 23 20” 32 011 15” Spi r i t  Creek 70 54 11 of  Sp i rit i,pi4 - I

Fort Gordon Lake

3s 1271 011 ‘3 72 2 5” :1’? ‘ 08 25” Spi r i t  Creek Spir i t  C ccl -~~

H _ _ _  _ _ _  _ _ _ _ _ _ _ _ _  

La ke
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Table 15

Fort Hood

Map Sta tion Code Coordinates Description
No, No. Latitude LonQitude Location ( l lnllue,,ce

2s-ly 08101000 31°17 05” 97°53’OS” Cowhou se Creek Belton lake

2g 08101500 31”12 ’21’ 97°42’55”

3s 08 1 04050 310011201 97° 3 1’57 ”  St i l ihouse Hol low
Lake

Sq 08102600 3l~ O3 ’O6” 9 7 0 2 7 1 2 5 1 1  Nolan Creek Leon Rive r

5s-4g 08102500 3 1004 112 11  97026 28~
t Leon River Belton Lake

4s-3g 08102000 3100612211 97” 28’28” Belto n Lake

l’s 430302 31008 142 11  97~31’44”

is 480303 31 ”09’08 ” 97° 30’ 19”
Ftc 48 0304 3 1 0 1 2 1 1 8 1  97° 30’ l8”
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Tab le 16

Hunter-L iggett Station Descriptions 

- — — - —. ‘ —-~~~~- -~~~~~ 

Map Stat ion Coord inates River Mi le  Distance Confluence Which Sta-
No. Code Latitude Lon qitude froiti Confluence tion is Measured f i’orrs

2s 033,54550 36 00 50” 121 25 10” 54 ,5 miles Nacim iento River and
3g 11148820 35 ’ 4o ’ 50” 121

1105125,, 30 miles the Sal inas R i v e r

2q-3s 11148800 35 48 1)6” 121 ‘06 50” 29 1/3 miles ,.54i nf luen ce N 11-5)

4q 1l1.~79O0 35 4 7 113” 121 ‘05 34” ?7 4/5 miles N-S ( s t a t i o n s  are

llq 11149300 35 ’ 4 7 , 4” 12 053 01” II m i l e s  N-S on the

Sq 1 11 49400 35
11 1 ,1 4 1 11 120 51 16” 9 3/4 miles N-S Nacliniento R

bq 11149650 36
1 0 1 1 10  121 14 15” 36,6 st il es San Antonio Riv .’ r

9s 113 230000 35 ’ 57 30” 121 ‘11 24” 30 m iles and the Salinas

7q-Ns 11149700 35 54 45” 12 1’  07 50” 25 1/ 2 miles River confluence

9g-4s 111 ,213 90 (1 35 53 48” 121 05 14” 23 miles (~~ S—S)

8s 03221500 35”53’48” 121 05 1?” 22 1/? miles S-S (stations ar-

is 032 20000 35 1 1
5 1 1 5 4 0  320 59 30 ” 16 3/4 miles S-S on the

lO y 11150000 35 51 55” l20”59’30” 15 1/5 miles S-S San Antonio

ll g 11150020 35 50 35” 120 57 45” 12 mile s S-S Riven)

l2g 11150100 36 47’55” l20<’ 53 ’02” 7 1/5 mi les S-S

6s I D2l85000 35
1 5514211 120 57 00” 10 1/2 miles N-S (station is en

‘ Salina s River)
I (station is on

I I 
Fel iz Canyon)

_ _ i”_ _
, I
_ __

~~~ ’~~~~~~~~~~~~
_ _

~~~~~~~~
_ - - --

~~~~ -- ‘ - -
~~~~~“

- .-
~~~~~~~~~

--
~~~~~‘

lg  lll 47t ,00 35 50 12” , 121 ’ 21 25” 3/4 mil e upstream
- 

I I from ocean -

I - - I j
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Table 17

Jefferson Provinq (round

‘ Map j ~~~~~~~~ f Coor d’ina tes  J ‘t~~ cri’piT6n ‘J’~ 
“‘ -

- 
No,~~~,, - 

Code 
-‘ 4, ( t t i t u d e  

j
Lon~ itude~~~ locat ion ~~ Conflu ence

Ig MAD- Ol , L ~ ‘ 49’ 06” j  85 ’ ?6 ’ 34” ,jj~ ,~berts Cree k 
,J , 

Bi q  Creek

71

-‘ - ‘ - “. ‘—- ‘-~~~ --‘-‘ ---‘~~~~~~~~~~~~~~~ “~~~~~~~~~- -~~~-~~~~~~~~~~~~~ i’ ~~~~~~~~ ‘- ‘~~~~-~~~ -‘- ----~~--



_ ___ - - -~~~~~~~~~~~~~~~ ‘- --- ‘~~~~~~~~~~ --~~~~~~-- -- - .- - --- -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --~~~~~ -~~~~~ .-“ _

Table 18

Fort Knox

Map Station Coord nates 
““[‘ 

Descr iption Cross
No, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~ Con f luence  

-

lq 194Q-l973 03301630 37~’4 9 ’2 2 ” ’0 ’ 44’  52” Rolling Fork Salt Riv er-O tt
‘ 3s - 21 04811 ‘ — 2, liii tip Salt Salt Rive r- Ot t

River frotrt
Ohio Rive r

19/ /  12112991)1) 17 ‘l4’  56’’ 115 ’’ 54 ’O 1’ ’  M i l l  7r~ek 7,111 I4iv. ’ r lilt
t ,q 

- - 
1910 200756 38Th0 04” 0~~

’ 56’33 ~~ S. 6O Brid ge Sa l t  Ilisci -1111 
- - -

1947 38 00 19” 86°09 ’ 58” Spring & Wel ls  On Ohio Riven

‘ 1 - 03302080 I 37 47 ’  22” (35 ‘ 59 19” Ot ter  Cree k nr Otter Creek-Oi l
nr Vine Br,

1972 03302100 37’ “4 06 ” t6~O1 ’ 3 ? ”  Otter Creek at Otter Creek-O tt Zs
___________ I , at Grahamntomi
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Table 19

Fort Lew i s

[ Map S ta t i on  Coord imia te ~ Descr ipt ion
No. Code Lat i tude Longitude Locat ion Confluen ce

lg 12079000 411 ‘ 71 ‘08” 122 40 03” Deschutes River Puq*’t Sound
at Rai nier

7’) 1 ,‘I1 /Qi (04 41, 57 73” 12? ‘43 44” Deshu tes  R i v e r  Puqet Sott~dat Itwy 507
3g I ‘- l i l l  -‘111(1 411 59’ 31” 127 ‘13’ 22” St - C l a m r Creel fl,’5 4 l I s t , ’ ’ ,

at  Ve I m
26s I IAO8O 41’ 56 01)” 127 33 35” Nisq ual l y River  Puqet Sound

a t McKenna
Is 1, 1( 19500 46 56 01” 127 .i3’33” Nisqua l ly  River Puqet Sound

at McKenna
lt i q-22s 12- 190/ I S 46 59 49” 1?? 37 37” Muck Creek nr Puqet Sound

Roy, WA
15g-2S s 1: 911711 3 4 7  fl l’ 2 1 ” 12.’ 37 34” Ni squa lly Lake Puqet Sound

nr Roy
4 .. 1.’ ~-(ls ’ 4lI 4 ’  113 4 3”  12? 41 47” Nic qua ll y River Putipt Sound

at N isqually

lBs 12)190450 47 06’ 30” 122 . 6 2 1 1 ”  Spanaway L a k e  Puqe t  Sou nd
nr Spanawa y

lls-1 8 g 12(590290 47’’ 07’0O” 1?? ‘ 33 47” Murray Creek nr Puqet Sound
Ti l l  i cunm

19s 530102 47 07 13 611 l~ ? 34 03” Am erican Lake Pt ’qet Sound
7s 12090300 4 7  01, 1 3 0 1 l:’7 35 18” American Lake Puqet Sound
3s-13 q 12090060 47  ‘12 00” 12? 29 35” Muck Creek nr Puget Sound

Roy
/Q s-1 4 q 1 2090200 47 ‘00 20” 122’ 32 32” Muck Creek at Puqet Sound

Roy
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Table 20

Fort McCle ll an

Map St ,ttion Coordinates Description
No, Date Code Latitt ide Longitude Location Cunllu ,’rico

4 y 1967 02403135 33 ’ .14 38” 85 40 1?” CC* near I-ffi ite PC- Loc r am,  Mactin I - a l ’ ’
Pla i ns

Sq 1967 02403200 33’ 39 48” 85 41 16” CC at Chocco- CC-Lo qan Mart in Lalt ’
locco

lOs - 01 51177 13 3 1’ 85’ 47’ CC at Si (‘o Rd CC— I- oq,tm t ‘ t i n t  I i t  I ,tl,
f .  OxIortl

9’, - 01 5()1,fl 33 37’ 85 111 ’ Snow Creek , U, S. CC-Lo gan Mar ’ i n  L.ik”
7,) a t  Ox f o rd

Us - 01 5 . 51 3 33 .38 85 55’ Dry (‘ reek CC-Logan ~i, t I  iii L i i”
NI I’ y! I I I I ’ I

bs 01141 (16 33 ’ 35’ 116 0?’ L as t a h o ’ j a  Creek (‘C-Logan Ma, t n t  LaIr

2s - ~] 5 1 1 1] 33 ’ ‘44’ itS 49’ Cane Creek SW Cane  C r i ’ , ’ l  -

W e a v e r  M a r t i n  I s L e
3q 1967 02401915 33’ 43 44” 86 02 38” Cane l eek at (air , ’ I ’ ,- ’.’ -L i t ’ r s n r

F r a n c i s  Mill 
~.a r t ir t  L a ke

ls - 015900 33 43’ 86 03’ Cane Creek SW Cane Freek-Loaan
Boiling Sprinqs Mart in Lake

- 015945 33’ 50’ 85’ 50’ TC * at S. Centre TC - Loq an Mart in La k e
lg 1967 02401800 33 48 57” 85 52 22” TC near TC ’ Loqa n Mar t in  L a s ”

We ll inaton
Is  - 0l5’~40 33 49 (15 54’ TC at IlS Hwy 431 TC—Lo oa n ‘l,i r t i n Lake

12s - 024 1) 170 0 33 52 14” 85 54 01” Ohatchee at TC - Lo q a n Ma r t in  LaIr’
Reads

3s - 015’~3O 33 ‘17’ 86 00’ Ohatciiee it TC - Lo g a n Ma, t in L a l i ’
Oh a t c h e e

13s- 2q 1967 11/41 ) 1 (911 33 46 48” 85 59’ 5 3’ S Ohat ch ee at  TC - L~ q,’,n M ,’, t i n  Lak ,-
Ohatchee

l I s  - 02400000 33 ’ 57’ .’3” 34 313 2” Terrap in Creek ‘err api n Cr,’ek Tn t’ ,
near Piedintont

Coordinate l~~t itudrt and long itude m neac tj rements to minutes only are approxintat ions

- denotes Chocco locco C reek
~TC - denotes Tallahatche e Creek
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Table 21

Fort Ord

- 
‘ ,, ‘ r~~ Coordinate s De’ . pt i ii,

‘v -  ..a ’,c 1’ a’ I tude Loi’~ 1 tuilt’ 
— 

L i ’ ., titi n t tn,, 11 ‘sem i ’

/5 1115171K ’) (1- ‘4 4 1 1 ”  171 ‘ ( 4 w .  Sal m o m ’. i t ‘‘o l,’dad, ‘ il i,nas-I ’ ,,, it i s

CA
1)/I I,’’,li) ~ 7~ 

‘ .) 1 , 1  /14 ’ Itm ,” ‘ su n,,’ m u  1 ,,nr,’,,l, ’’, ‘.~~l m a c — I ’ ,,, ~~i r

4 , — l i t  5/ j ,ji) ‘t 31 14” ) ‘l i , ’ ‘-,,r Sal ina s nr I Pt tj , i  I ii ‘ ‘ i t  s i ’ , —Pa , ‘ ‘ I

I ’m - lIIS. ’SOl) 1’ 3 1 5/ ’  121 4 - 11” ‘al I mia ’ , nr  ‘ 5 i ’t ’m  1 ,- I s - i t  m i m i c — P a ,  m ’ s ’

( ii 5,’ ‘ ,,it l  31- 1 ’ ’ 52 ’ ’  17) 40’ I l ”  7 - j i m  no’, nr 7;’n i’ , In t ~ 
5 , ) ’ , , ,  ç ‘ a i’ m ’

“- OIl s- .0 Ii 38 30” 12 1 4,’ 00” Salina s i’ ‘ ( av i d  Rd ‘ ‘a t immas-5’ ,i~
Bs 02115 03 11 4 1 1 4 ? ”  l,’l 44 4,’ Saln n a ’ at B la n e r ’ 11,1 ‘ ‘a l m n às-P,j , i i i ,

7. IL ’ ) l i ( t l I’I i~ 41’ ii Il l 4.00’’ 5 a l n n a - - i h i ’ v s ’  ( (WV I 7 , 1  ‘ ‘a s  i ’ ,~ i i i’

‘12 1 ‘ I” j( 3/ 54” 1 ‘ 4 I 4 - ’ Wa ’sofl - “ i ’ ’  nr ( I  5
~ ,r~’ f re e l  -

S r  ra 1 It’ I i e r ra  Rd Sal sic

1k - 1,’ ) ’ ’,’ ‘ Ii 33 12” I ‘1 4 1 - 5 4 El ‘ ‘ i , ~ r~lt ’ f’ l- f ’) ~~~~~~ 
I r~ ’~ ’ 5

Ranch Sil rn , s ’,

5s — (I 341 ’ s ) ‘14 4 3 1- t i ll It 34 13’’ l’l 34’3R” El ‘ ‘ r , ’ . , ’ F l  ‘ 1 c r ,
‘ ‘ .1 I

l O s - ‘l .’t  18520 31 34 4.’” 1 ,’I 43’ I.” El Tom’,’ nea r  “ is’  F l i t’ , ’ I t
(l, ’r’ ,ei ~ Br Sal ‘ I t s

3’~ 11I’ ~,
’ ’ 4 II 35’ 00” 171 -2 . ‘ 1sI’)” F )  Tom ,‘ ,‘, ‘k nr El Tnr~ C’’’°

‘ri ’ ~s’ ls Salinas

lq  — 11143300 31 - ‘35’ 3(1” t /1 50 1?” 6,,’,, ,, Del P,~~v at .‘4~ - - ,~~‘ 1” ’ ) ‘ as-
Ray I ,,i~~, (

~ 
(‘a, r ’ m c

13s - 11410(1850 31 ‘32 1/’” 1. ’ 1 75’ It, I ,-,,-s ’v ’ l Ri an’ nr Cari’tel -Pac ,~ - IT

14) u I-h
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Tab le 22

Fort Polk

Mali - -I t h o m 
f 

I i t ’  rd t nat cc 0t’s~
’ r i p1 cmi

- 
No , ( ‘ It’ Lat i tud e l ongitude 

- 
Location 1 , 1  l i t re ’ ,’

- 25s 1100/7725 31 09 35” , 93°13’43” Bayoi. Castor at  Bayou A n t ,  I ’ l l  W at t ’ r’ . l ,PI I
Hwy 8 nr L ee svi lle

26s ‘ - 1 , 3I,1 ,’ 7 ,’.’f, 31 ‘ 0 8 3 2” 93” 1 5 ’2 8”  Bayou Castor at  Bayou Anaco t o Watershed I
I Leesv i l l e

- 24s 08027720 31 04 20” ‘13 ‘ 18 08” Bayou Castor  nea r Bayou Anaco r ra W- nter s he d

I New l l a n o
Ss 08027730 31 ‘ 01 55” ‘ -3 /0 10” Bayou Lj ’ .t , ir  mi no r Bayou Anacoco k: , t i ’ m ’che ml

I - 

- 
Pickerin g

6c 1(01(27740 31 1, 11 ( 3 1 7 05” Bayou / o u r m e  at  Bayou Anac oco W,i tm’rch,’d -

- 

Picker ing
? l s  08027750 ‘ 31 ’ 

‘
01 ‘12” 3 7(1’ 45’. Bayou Castor SW Ia vies An acu to W .its’rsh ,’ .

I 
of P i c kp rrnq

i s  , 08028000 I i(1 5~ ’ l 0” ‘3 21 10” Bayou 7,sra CII Bayou An acoco Wi t~rch,’d
near Rosepine

“3’. I 03028100 30 ‘54 17” ‘~3 ‘.344 ’ Bayou A r i ,m Ic, NIl Bayou A n ac, r ,  o t~ i ii’ , ’ , ,i~ I
I of 0e Pm . IA

lOs 0-0 /02 10 3D’S,’’ ‘1’ ‘3 ‘ 30’ 38” Bayou A naco co micar Bayou Anaco ro Wa t t ’ ,  ‘ h i ’  I
Kn i qht , L A

1. ” . 08012 658 r 31 10 ,7” - ‘7 ‘ 59 45” Floctaw Creek near Calcas ,”u River
Lacamp 

- 
Watershed

11 08013610 - 31 00 55” ‘3 09 50” Wh iskey  Chrtt o Whiskey Ch mtto Creek
Creek near Watershe d
Lees vi l l e

13s 0801 )600 ‘ 31 04 55’ ‘3 ’ ’08 ’ 5O” I Whiskey Chitto Whis ky ’ s C hitto Creek
at Fort Po lk W a t e r ’ , 1’s, ’cl

2s 08013700 11) 57 4 5” ‘1 08 15” Drakes Creek nea r Pra ke ’ . lrp~k Trib .
Pitkin

3s 080 14550 311 ‘1 4 ’ ”  
‘ 

“ k l S ’ l S”  C lear Creek neat- Clea r crepk T nih , 
-

~

— ‘  —- 
Rosep ine 

-
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Table 23

Fort Riley

r flap 
- 

Sta t ion  Coord thates roescr i pt ion 
- -

- 
t b ,  ç~~ e_, i l d ,c _ r LonIitude 

- - - ‘  
Locat ion - - - , 

Ce nt  lm ien e

ls 200903 39 1 1 14” 96 ‘ 5’)’ 09” Nil ford Reservoir

2s 200902 39 
1
1 1 7 1 3 3 1  96 5 4 5  7” MI 1 ford ie’.prvtn I r

3s ?Ol’901 (9 14 40’’ 96 53 1,111 FIl l  ford Reci’, ’v ,’ i  r
11’. 000416 II Ill , 110’’ 96 54 00’’ lii i f ’ o m’ ,t I tm ’ ’ , t ’ r v ’ ,  in

7s 190414 3” II(, ’ .1(1 ” 96 ’ 56’ 2?” M I I f o r d  11 , ’ - ,erv ,’

1 ?s 06857001) 3 ’) 1)11 53” 96 il ’ 56” Mi I ford Rc~ervo in

- 
( l a r k  I m i’,’) 7 W i ’ , ” ,

10’, 000023 39 11, 40” 96 44 00” Clark Creek k ,m ni ’, , ,’ , (“iv ,’ ,

u s  0687920(3 39 00’ /11” 96 ‘44 20” C1,m ri I m ’ i ’ i ’k 11,iit’,a’, lii ye,

9s-2g 000024 39 03 09” 96 46 33” Ka ns as River Kansas Riv e r

3g 06879500 39 ‘06 15” 96 41 55” Kansas River

Ss-lg 000263 3m) 1)4 15” , 96 57 (10” Republican River Mi l t ’ord Reservoir

4s 000 264 39 ‘I2 ’ 00” 96 48 00” Smoky H i l l  River Republican River
8s 000025 39 03 45” 96’ 48 00” Republican ‘iver
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Table 24

Fort Rucker

Map Station (ode Coord i nates Description
No. No, latitude Lon gitude Location Confluence

ls5g 02361375 31°l8’29” 85°44’36” Claybank Creek Chom ,taw hatc hee
River

2s4q 02361350 31”2 6’41 ” 85°4 2 ’ l ’2” Bear Creek Clayhank Creek

6s6g 01(1900 3 1” l4 ’ 04 ” 85° 44 ’1 8 ”  C layba nk Creek Choctaw f m a t c he n
River

5slb 02360280 31027 47 85034 20 Judy Creek [ho, taw h atu ,m’,
I apr

3q 02361150 3l 16’27” 85°37’ll” Little Choct awhatchee Choct awhatchee
River River

3s2b 02361000 3 1 0 2 0 13 0 1 1  85”36’43” Choctawhatchee River

4s 02360500 3l”22’23” 85°28’38” Choctawhatchee River

7s 018950 31°1 3 ’lO ” 85041 22 Choctawhatchee River

8s 019000 31022 00 85°36’3O” Choctawhatchee River

9s 019030 3 1 0 2 4 1 4 5 1 1  85~ 32’06” Choc tawhatchee River

78

— _ Y,iU’i fl ’ ’~~~~~~~~
,
~~~~~ ’~~ — i ’ _fl S., -~i_._ ,_~~’ IL. _,L,,. r ’ J’’ , __a, Al fl,t . ,. ,,, - -



Table 25

Fort Sill

tl a1t “t ,, t n,, I I’t t ,s, ’d t ,mate ’ ,  I1,’syr i~r I  i t t , ,  

—

_ No . h od,’ Lat i tudc l o n m j i t u ( t ’  k tcat ion 
- - 

( o i t f l , i t ’ s m , ’ t ’ -

lg 07309000 34 46 ’  55” 911 2,’ ’  0~7 East Cache Creek C,ir, ht’ Creek
at Eig in , OK

2g 07309480 34 49 55” 98 32 10” Canyon Creek at Lake Lawtonk a
Medicine Park , OK

3g 07309950 34’40’3O” 9811 23 , 08,, Medicine Creek at East Cache (r”y’ k
Fort S i l l . OK

4q 07310000 34 4 (45” 90 j0 50” L i t t l e  Medicine Med m i l ne  I r e r ’ S
I B l u f f  Creek at
I 

I awton , lIt

07 ,1105011 i-i ‘ 13’ 30” ‘(11 ‘ ,ftl’ (lit” Medi , mo p l I lu f f  I’, ms t I ,t’  It , ’ (m’ t ’ i ’ k
t’ repk 1 F l , awt,mm , , I I t

6q 073112(10 I’) 37’ 74” 98’ a3 ’  4 13” Blue Beaver Cnu,’ek W est l ,m, ( ri I i ‘i’)
at Cac he , OK

7g 07312850 34 46 40’ - 98 1 5 2 5 ”  Nine Mile Beaver Beaver Creel
Creek at El gin , OK
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Table 26

Fort Stewart

Map S t a t inn  Coordin ates I Descr ipt ion
No . 

- 
Cod e L a t i  tu,It’ Lim n~,,j,tude LIuc.it ion 

- - 
I” r ’fl fltseflt,o’

ig 2203280 32 09 00” I 81 47 00” l,:anoochee River nr Iann crhee-O geechee P.
Os ’oveland , GA

2g 2203519 31 ‘ 511 ’ 59” RI ‘‘ 23’ 07” 
- Canooc hee R iver at Ca nn ooch e m’ - o Ii’ i’Chee P - I

Fort Stewart I

3q 7225850 31 ’ ‘55’ /6” ( 81 56 ’ 58” (cards Creek nur tlears I roi l - A l tam ’malm ,, 9,
G le n nv i l l e , GA 

— — -
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Table 27

Yakirna , Washington

(‘lap Stat ion Coordinates (l e’ ,c ’ r l l t i om,
- 

No . 
- - 

2ode~~~~~ Lat itude ~~~ ud e 4 ,  Loca t ion  - - - j,p n ,t~~~uc,e _

3s - llg YAV 14B Its “1 22” 120’ 78 58” I Ya kinn a River at Yak im a- Col ur L’ia

I Oct arlur

6~ -2q ( ‘404 17 1 46 46’  50” 120’ / 7 10” Y,tk iI1Id River  at Y a k r - m a - C o l u , r , t i a
Ro za

I — , , ,  ‘ . _ , , ,  — — I9q I YAV 1(’I ‘ 46 411 41 1~ l) ‘1 ‘I Yak , m , m , a l i ver ’  it  l~~l , ’ ’ a  - - , -
- (l~,’ni sort Reid

R m ’idqe

‘ t ’,_ 4 9 y, ’,~~f l3  41-, (6 ’ ,’? ’’ l20’’ ’71t ’ 25’ ’ ‘ I,II, itria ( l v i ’ s ’ at  Y ,s l  r , ’’ , i — i ’ i, l,,,,,l I,t
b r ia r,’  it ’ , s l O t
Itni ,tqe

_  1~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~
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r

STORET INSTALLATION ________ URBAN
STATIONS BOUNDARIES AREAS

HISTORICAL URBAN AND ________

USGS STATIONS 0 CANTONMENT
BOUNDARIES

LAKES
CURRENT COUNTY — - - — AND
USGS STATIONS BOUNDARIES RESERVOIRS

INTERM ITTENT ~~~~~~~~~~~~ RIVER S —- ..~..- ..- SMALL
OR DRY STREAMS AND STREAM S TOWN

Figure 8. Fla p symbols.
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5 CONCLU SION S AND RECOMMENDAUONS

This study has shown that certain water quality data are availab l e
at and around Army military installations. Many of these data can be
oL1ained by instal lation personnel , although a great deal of effort nay
be required , since data are collected and maintained by several differ-
ent agencies. Dat.a col l ection activity has increased in recent years ,
so the water quality data base is continuous l y expandin o, Data are qen-
erally available to satisf y some model input data requirements ; however ,
installations will need to measure spec i fic water quality data pararne-
ters to supplement existing data.

rt is recommended that in sta ll ation personnel use the information
provided in this report to acquire water quality data fronl exi Sti ri q
sources for use in environment al impact analysis.
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A PPENDIX A :

STORET EPA POINTS OF CONTACT

Regional SIOP,ET
Region *Points of Contact Representatives

Region I Walter M. Ne~ iian , Chief Martin Fraser
Systems Anal ysis Branch (617) 222—5885
Environmental Protection Agency
John F. Kennedy Federal Buildinq
Bost on , Massachusetts 02203
(61’) 223-5885

Req~on II Herbert Barrack , Director Jack Sweeney
Mana gement Division (212) 264—0388
Environmental Protection Agency (FF5 ) ?64-~05O
26 Federal Plaza
New York , New York 10007
(212) “64-2520

Reg ion III Larry Miller , Chief Ted Standish
Water Quali t y Monitoring Office (215 ’l 597-8046
Surveillance & Analysis Division
Environmental Protection Agency
Curtis Building
6th and Walnut Streets
Philadelphia , Pennsylvania 19106
(215) 5q7—9823

Region IV John Mar lar , Chief Pan Barber
Technical Support Branch (404) 5?6~ 59O0
Environmental Protection Agency (FTS) ?R’~-5~

1
~~”

1421 Peachtree Street , N .E.
Atl ,int a , Georgia 30309
(404) 526-3012 (Fl’s) 285-3012

Region V Christopher Tim , Director Stuart Ross
Surv eillance & Analysis Division (312) 353-2061
Lnviron me nta l Protection Agency
230 S. Oearborn Street
Chicago , Illinois 60604
(312) 353-6738
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Region V I David White , Chief Dave Wh ite
Technical & Administration Systems (214) 749—3761
Branc h
1201 Elm Street
First International Building
Dallas , Texas 75270
(214) 749-3761

Region V II Walter Rohohn , Federal Regional Dennis Degner
Council Representative (816) 374-2018
Environmental Protection Agency (FTS) 758-2018
1735 Baltimore Avenue
Kansas City, Missouri 64108
(816) 374-5495 (FTS) 758-542~

Region V III ~,p ith Schwab , Director Thomas Fnt zt’(intD’r
Surveillance Pt Anal ysis Division (303) 83 -7726
Fnvironment al Protection Agency (FTS) 3?7-722b
1860 Lincoln Street
Suite 900
Denver , Colorado 80203
(303) 837-4935 (FTS) 327-4935

Region IX Clyde Ell er , Director William Lewis
Surveillance & Analysis Division (415) 556-7C’~0
Environm ental Protection A gency
100 California Street
San Fran c i sco , California 94111
(415) 556—7858

Region X Pr. Gary O’Neal , Director Ray Peterson
Surveillance & Analysis Division (206) 390-1580
Environmental Protection A gency (FTS) 399—1580
1291) 6th Avenue
Seattle , Washington 98101
(206 ) 422-1193 (Fl’S) 399-1295

Although the names , addresses , and phone numbers of these repres-
entatives were current as of the date of this publication , they may
change from time t.o time. Any changes to this information can be ob-
tained by calling STORET User Assistance. Unless noted otherwise , the
FTS telephone numbers of the points of contact are identical to the
public numbers shown .

*From SDOI?ET Urier ~i,, t~~, L T ’ r r i ,~, T’~ip f  ,-
~~‘, 

(~~~~~nf ~’~r (USEPA Off ice of Water
and Hazardous Mater ia ls) .
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APPENDIX B : NAWDE X INFORMATION

I NA WI’W X - DIR ECTORY OF LOCAL ASSISTANCI CENTERS

This directory lists each local assist ance center alpha b etical ly by
ct ati’. Address , phone , hours of operation , equipment , and point of con-
~dct~ are listed . Cop ies of this directory can be obtained without
charge from NAWDE X National Offices , Y21 National Center , Res ton , VA
22092.

ALABAMA

U.S. Geological Survey
Water Resources Division
Room 202, Oil and Gas Board Bldg.
Tu sca l oos a , Alabama 35401
Telephone: (205) 752-8104
FTS: 229—2957
Hours: 7:30 to 4:30 Central Time
Equi pmt ,n t :  Data 100, Model 70— 1

Mailing address:
P.O. Box V
University, Alabama 35486

ALASKA

U.S. Geological Survey
Wa ter Resources Division
218 E Street
Anchorage , Alaska 99501
Telephone: (907) 277-5526
FTS : 399-0150 (ask operator for
277-5526)

Hours : 7:45 to 4:15 Alaska -Hawaii Time
Equi pment : Data 100, Model 70

ARIZONA

U.S. Geolog ica l Sur vey
Wa ter Resources Divi si on
Federal Building
301 West Congress Street
Tucson , Arizona 85701
Telephone : (602) 792-6671
FTS : 762-6671
Tel ecopier: (FTS) 762—6202

~
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Hours : 8:00 to 4:30 Mountain Time
Equipment : Data 100, Model 70-2

ARKAN SAS

U.S. Geolo gical Survey
Water Resources Division
Room 2301 Federal Office Bldg.
700 West Capitol Avenue
Litt le Rock , Arkansas 72201
Telephone: (501) 378—5246 , 5247
FTS: 740-5246, 5247
Hours: 7:30 to 4:00 Central Time
Equipment : Data 100, Model 70-2
Telecopier : (FTS) 740-5228

CALIFORNIA

U.S. Geological Survey
Water Resources Divi si on
855 Oak Grove Avenue
Men l o Pa rk , California 94025
Telep hone: (415) 323—8111 , ext. 2326, 27
Fl’S: 467—2326, 27
Hours: 7:45 to 4:15 Pacific Time
Equipment : Data 100, Model 78

COLORADO

U.S. Geolo gical Survey
Wa ter Resourc es Di v i si on
Building 53 , Denver Federal Center
Mail Stop 415 , Box 25046
La kewood , Colora do 80225
Telephone: (303) 234—3458
FTS : 234-3458
Hours: 8:00 to 4:30 Mountain Time
Equipment : Data 100, Mode l 78

CONNECTICUT

U.S. Geolog ical Survey
Wa ter Resources Division
135 High street , Room 235
Hartford , Connect i cu t 06 103
Telephone : (203) 244—2528
FTS : 244-2528
Hours: 8:30 to 5:00 Eastern Time
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Equi pment.: Data 100, Model 70—1

Mailing address:
P.O. Box 715
Hart ford , Connect icut 06101

DELAWARE (See U.S. Geological
Survey Office in Maryland )

FLOR I DA

U.S. Geological Survey
Water Resources Division
325 John Knox Road
Sui te F-24O
Ta ll ahass ee, Florida 32303
Telephone : (904) 386-1118
FTS: 946-4251
Hours: 7:45 to 4:30 [astern Time
Equi pment : Data 100, Model 70—2

U.S. Geological Survey
Water Resources Divi sion
901 S. Miami Avenue
Mian li , Florida 33130
Telephone: (305) 350—5382
FTS: 350-5382
Teleco?ier: (FTS) 350-5382
Hours: 7:45 to 4:30 Eastern Time
Equipment : Data 100, Model 78

u. S . Geological Survey
Water Resources Division
80 N. Hughey Avenue
Suite 216 , Federal Building
Or l a n do , Florida 32801
Tel ephone: (305) 420-6191
FTS: 820-6191
Telecopier: 820-6191
Hours: 7:45 to 4:30 Eastern Time
Equipment : Data 100, Model 70—2

U.S. Geological Survey
Water Re sources Div is ion
4710 Eisenhower Blvd.
Suite B-S
Tampa , Flor i da 33614
Telephone: (813) 228-2124
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FTS: 826—2124 (Data Section 2831)
Hours : 7:45 to 4:30 Eastern Time
Equipment : Data 100, Model 70—1
Telecopier: (FTS) 826—2124

GEORGIA

U.S. Geological Survey
Water Resources Division
6481 Peachtree Industrial Blvd.
Suite B
Doraville , Georg i a 30340
Telephone: (404) 221-4858
FTS: 242-4858
Hours: 7:45 to 4:30 Eastern Time
Equipment : Data 100, Model 78

HAWAII

U.S. Geolo gi cal Sur vey
Water Resources Division
1833 Kala kaua Avenue
5th Floor
Honolulu , Hawaii 96815
Telephone: (808) 955-0251
Fl’S: 556-0220 (ask operator for

955—0251 )
Hours: 7:45 to 4:15 Alaska — Hawaii Time

IDAHO

U.S. Geolo gical Survey
Water Resources Di v i si on
P.O. Box 036
Room 365 , Federal Building
550 W. Fort Street
Boise , Idaho 83724
Telephone: (208) 384-1750
FTS: 554-1750
Hours: 7:45 to 4:15 Mountain Time
Equipment : Data 100, Model 70—1

ILLINOIS

U.S. Geolo gical Survey
Water Resources Di v i si on
605 N. Neil Street
Cham pa i gn , Illinois 61820

89
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Telephone : (217) 359-3918
- ‘ FTS: 958-9137, 9143

Hours : 8:00 to 4:30 Central Time
Equipment : Data 100, Model 70-1

Mailing address:
P.O. Box 1026
Chant~aign , Illinois 61820

I N D I A N A

U.S. Geological Survey
Water Resources Division
1819 North Meridian Street
Indianapolis , Indiana 46202
Telephone : (317) 269-7118
FTS: 331-7118
Hours: 7:45 to 4:15 Eastern Time
Equipment : Data 100, Model 70—2

I OWA

U.S. Geological Survey
Water Resources Division
Room 260, Federal Building
400 South Clinton
Iowa City, Iowa 52240
Telephone : (319) 338—0581
FTS: 863-6521
Hours: 7:30 to 4:15 Central Time
Equipment : PDP-8
d o  I owa Geological Survey
123 N. Capitol Street
I owa City, Iowa 52240
Telephone : (319) 338-1177
Mailing address:
P.O. Box 1230
Iowa City, Iowa 52240

KANSAS

U.S. Geological Survey
Water Resources Divis ion
1950 Avenue “A” — Campu s West
Un i versity of Kansas
Lawrence , Kansas 66045
Tele phone : (913) 864-4321
FTS: 752-2302
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Telecopicr: 752—2300 (manual )
Hours: 8:00 to 5:00 Central Time
Equipment : Data 100, Model 78

KENTUCKY

U.S. Geological Survey
Wa ter Resources D i v i s i on
Room 572 , Federal Building
600 Federal Place
Lou i svi lle , Ken tuc ky 40202
Telephone: (502) 582-5241
FTS: 352-5241
Telecopier: 352-5101
Hours : 8:00 to 4:45 Eastern Time
Equi pment : Data 100, Model 70-1

LOU I S IANA

U.S. Geological Survey
Water Resources Divi sion
6554 Florida Bouleva rd
Baton Rouge , Louisiana 70806
Telephone : (504) 387-1081 , ext. 281
FTS: 687-4281
Magnafax copier , manual : (FTS) 687-4281
Hours: 7:45 to 4:30 Central Time
Equipment : Data 100, Model 70-1

Mailing address:
P.O. Box 66492
Baton Rouge , Louisiana 70806

MA INE (See U.S. Geolog i cal Survey
Office in Massachu setts)

MAR YLAND

U.S. Geological Survey
Water Resources Division
(includes Delaware and
District of Columbia )
208 Carroll Buildi ng
8600 L a S a l l e Ro ad
Towson , Maryland 21204
Telephone : (301) 828-1535
ETS: 920—3311 (ask operator for
301-828-1535)
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Hours: 7:45 to 4:15 Eastern Time
Equipment : Data 100, Model 70-1

MASSACHU SETTS

U.S. Geological Survey
Water Resources Division
(includes Ma i ne , Massachusetts ,
New Hampshire , Rho de I s l a n d , and
Vermont )
150 Causeway Street , Suite 1001
Boston , Massachusetts 02114
Telephone: (617) 223—2822
FTS: 223-2822
Hours: 8:30 to 5:00 Eastern Time
Equipment : Data 100, Model 70-1

MI C H I GA N

U.S. Geological Survey
Water Resources Division
2400 Science Parkway
Red Cedar Researc h Park
Okemos , Michigan 48864
Telephone: (517) 372—1910 , ext . 561
FTS: 374-1561
Hours: 7:45 ~o 4:15 Eastern Time
Equipment : Data 100, Model 70—1

MINNESOTA

U.S. Geolo gi ca l Surv ey
Water Resources Division
1033 Post Office Building
St. Paul , Minnesota 55101
Telephone: (612) 725—7841
FTS : 725-7841
Hours: 7:45 to 4:30 Central Time
Equipment : Cope 1200

MIS S I S S I PP 1

U.S. Geological Survey
Wa ter Resources Division
430 Bounds Street
Jac kson , Mississippi 39206
Telephone: (601) 969-~600
Fl’S : 490 -4600
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Hours: 7:45 to 4:30 Central Time
Equipm ent : Data 100, Model 70-1

MISSOURI

U.S. Geological Survey
Water Resources Division
1400 Independence Road
Mail Stop 200
Rolla , Missouri 65401
Telephone: (314) 364-3680, ext. 185
FTS: 276-9185, 9186
Hours : 7:45 to 4:15 Central Time
Equi pment: Systems Eng. Laboratories

Model 86 (2780 Type)
Telecopier: 276—9177 (auto/manual)

MONTANA

U.S. Geolo g i cal  Sur vey
Water Resources Division
421 Federal Building
P.O. Box 1691
316 N. Park Avenue
Helena , Montana 59601
Telephone: (41)6) 449—5263 , ext. 5263
FTS : 585—5263
Terminal No. (FTS) 585—3450
Hours: 7:45 to 4:30 Mountain Time
Equipment : Data 100, Model 70—1
Facsimile FTS 585—5260

NEBRA SKA

U.S. Geological Survey
Water Resources Division
Room 406 , Federal Building and
U.S. Court House
100 Centennial Mall , N.
L i ncoln , Nebraska 68508
Telephone : (402) 471-5082
FTS : 867-5082
Hours : 7:45 to 4:30 Central Time
Equipment : Dat,a 100, Model 70-1
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NEVADA

U.S. Geological Survey
Water Resources Division
Room 227 , Federal Building
705 North Plaza Street
Carson City, Nevada 89701
Telephone : (7112) 882-1288
FTS: 470-5911 (ask operator for
882-1388, 1389)

Hours: 7:45 to 4:45 Pacific Time
Equipment : IBM Mag Card

NEW HAMPSHIRE (see U.S. Geological
Survey Office in Massachusetts )

NEW JER SEY

U.S . Geological Survey
Water Resources Division
Room 420, Federal Building
4fl7 East State Street
Trenton , New Jersey 08608
Telep hone : (609 ) 98°-216?
FTS : 483-2162
Hours: 8:00 to 4:30 Eastern Time
Equipment : flat.a 100 , Model 70—1

Mailin g address:
P.O. Box 1238
Trenton , New Jersey 08608

NEW M EXICO

U.S. Geological Survey
Wa t er Resources Division
Western Bank Building, Room 815
505 ~arquette , N .it~.
Albuquerque , New Mexico 87102
Telephone: (505) 766-2246
FTS: 474—2246
Hours: 7:45 to 4:45 Mount ain Time
Equi~ r;ierit : Dat- a 100, Model 78

Mailing address:
P.O. Box 26659
Albuquerque , New Mexico 87125
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NEW YORK

V.S. Geological Survey
Water Resources Division
5 Aeridl Wdy
Syoss et , New Yark 11791
Telephone : (~ 16 ) 938-8830
FTS: 264-3311 (ask operator for

516-938 -8830)
Hours: 7:45 to 4:30 Eastern Time
Equipment : Data 100 , Model 70—2

Mai l ing address:
P.O. Box 1350
A l b a n y , New York 12201

U.S. Geo ’~ogical Surv ey
W at er Resources Division
1505 Erll un i Plac e
Mineola , New York 11501
Telephone: (516( 746—3750
FTS: 662-8000 (asl operator for

516- 7-’~6— 3750)Hours : 7:45 to 4:30 Eastern Time
Equipment : Data 100, Model 70-2

NORTH CAROLINA

U.S. Geological Survey
Wate r Resources Di v i si on
Room 436 , Century Station Post Office

Building
Raleigh , North Carc lin a 27602

F Telephone: (919) 755-4510
FTS: 672-4510
Hours: 8:00 to 4:45 Eastern Time
Equi pment : Data 100, Model 70—1

!-‘a iling address:
P.O. Box 2857
Raleigh , North Carol i na 27602

NORTH DAKOTA

U.S. Geological Survey
Water Resources Division
Room 332 , New Federal Building
Third Street & Rosser Avenue
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Bisniarck , North Dakota 58501
Telephone : (701) 255-4011 , ext . 496
FTS : 783-4496
Hours: 8:00 to 5:00 Central Time
Equipment : IBM 2780

Mai l i ng address :
P.O. Box 778
B i smarck , North Dakot a 58501

OHIO

U.S. Geological Survey
Water Resources Division
975 West Third Avenue
Col umbus , Oh io 43212
Telephone : (614) 469-5553
FTS: 943-5553
(TWX) 810-482-1662
Hours : 7:45 to 4:30 Eastern Time
Equipment : Data 100, Model 70—1

OKLAHOMA

U.S. Geological Survey
Water Resources Division
621 Old Post Office Building
201 N.W. 3rd Street
Oklahoma C i ty , Oklahoma 73102
Telephone : (405) 231-4256
FTS: 736—4256
Telecopier: (ETS ) 736-4575
Hours : 8:00 to 4:45 Central Time
Equ ip ment: Cope 1200

OREGON

U.S. Geological Survey
Water Resources Division
830 N.E. Holladay Street
Port lan d , Oregon 97232
Tel ephone : (503) 234-3361, ext. 4797
FIS: 429-4797
Hours : 7:30 to 4:15 Pac ific Time
Equ i pment : Data 100, Model 78

Ma iling address:
P.O. Box 3202
Portland , Oregon 97208
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PENNSYLVAN IA

U.S. Geolog ical Survey
Wa ter Resources D i v i s i on
4th Floor , Federal Building
228 Walnut Street
Harr isburg , Pennsylvan ia 17101
Tele phone: (717) 782-3420
FTS : 590-3420
Hours : 8:00 to 4:40 Eastern Time (for

both Harrisburg A Philadel phia offices)
E qu ipment : Data 100 , Model 70-2
Ma iling address:
P.O. Box 1107
Harrisburg , Pennsylvan ia 17108

U.S. Geological Survey
Water Resources Division
Room 607, U.S. Custom House
2nd and Chestnut Streets
Ph i la del ph i a , Pennsyl vania 19106
Telephone : (215) 597—7366
ETS: 597-7366
Hours : 8:00 to 4:40 Eastern Time
Equi pment : Data 100, Model 70-2

PUERTO RICO (inc l udes V irgin Islands)

U.S. Geological Survey
Water Resources Division
Bu i l d i n g 652
Ft. Buchanan , Puerto Rico 00934
Telephone : (809) 783-4660
FTS: 967—1221 (ask operator for
753-4414)

Hours : 7:45 to 4:30 Atlantic Time

Ma i l i ng address:
P.O. Box 34168
Ft. Buchanan , Puerto Rico 00934

RHODE ISLAND (see U.S. Geological Survey
Office in Massachusetts)

SOUTH CAROLINA
U.S. Geological Survey
Water Resources Division



-
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2001 Assembly Street, Suite 200
Col umbia , South Carol ina 29201
Telephone: (803) 765-5966
FTS: 677—5966
Telecopier: 677-5372
Hours: 7:45 to 4:15 Eastern Time
Equipment : Data 100, Model 70-1

SOUTH DAKOTA

U.S. Geological Survey
Water Resources Division
Room 231 , Federal Bu i l d i ng
Huron , South Dakota 57350
Telephone : (605) 352—8651 , ext. 258
FTS: 782-2258
Hours : 8:00 to 5:00 Central Time
E qu i pment : Data 100 , Model 74—1

Mailing address: F

P.O. Box 1412
Huron , South Dakota 57350

TENNESSEE

U.S. Geolog ical Survey
Water Resources Division
A-413 Federal Building and
U.S. Courthouse

Nashville , Tennessee 37203
Tel ephone : (615) 749-5424
FTS: 852-5424
GSA Telecopier: 852-5311
Hours : 7:45 to 4:30 Central Time
Equ i pment : Data 100, Model 70—I

TEXAS

Texas Natural Resources Informat ion
System

~~~ P.O. Box 13087, Capitol Station
Aust in , Texas 78711
Telephone : (512) 475—3321
Hours: 8:00 to 5:00 Central Time

UTAH

U.S. Geological Survey
Water Resources Division
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8002 Federal Building
125 South State Street
Salt Lake City, Utah 84138

* 
Telephone : (801) 524-5654
FTS: 588—5654
Hours : 8:00 to 4:30 Mountain Time
Equipment : Data 100, Model 70-1

VERMONT (see U.S. Geological Survey
Office in Massachusetts)

VIRGIN IA

U.S. Geol ogical Survey
Water Resources Divi sion
200 West Grace Street, Room 304
Richmond , Virginia 23220
Telephone : (804) 782-2427
FTS: 925-2427
Hours : 8:00 to 4:45 Eastern Time
Equipment : Data 100, Model 70—2

WASHINGTON

U.S. Geological Survey
Water Resources Division
1 Washington Plaza , Suite 600
1201 Pacific Avenue
Tacoma, Washington 98402
Telephone : (206) 593—6510
FTS: 390-6510
Hours: 7:45 to 4:30 Pacific Time
Equipment : Date 100, Model 78

WEST VIRGINIA

U.S. Geological Survey
Water Resources Di v ision
Room 3017, Federal Bldg. A
U.S. Courthouse

500 Quarrler Street, East
Charleston, West Virginia 25301
Telephone : (304) 343-6181, ext. 310
FTS: 924—1310
Hours : 7:45 to 4:30 Eastern Time
Equipment : Data 100, Model 70-1
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WI SCONSIN

U.S. Geol ogical Survey
Water Resources Divisi on
Room 200
1815 University Avenue
Mad i son , Wisconsin 53706
Telephone : (608) 263-4597
FTS: 262—2488 (ask for ext. 4597)
Hours : 8:00 to 4:30 Central Time
Equipment : Data 100, Model 70-1

WYOMIN G

U.S. Geological Survey
Water Resources Divi sion
4020 House Avenue
Cheyenne, Wyoming 82001
Telephone : (307) 778—2220, ext. 2111
FTS: 328-2111
Hours: 8:00 to 4:30 Mountain Time
Equipment : Data 100, Model 78 j
Mailing address:
P.O. Box 2087
Cheyenne, Wyoming 82001

I
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2 CURRENT NAWDEX MEMBERS

This section lists NAWDEX members by name only current as of suniner
1977.

Federal Organizations

Agriculiural Research Service
Bureau of Land Managenent. Oregon State Office
Bureau of Reclamation , U. S. Department of the Interior
Cooperative Instream Flow Service Group . U.S. Fish and Wildl ife Service
National Oceanic and Atmospheric Administration , including:

National Weather Service
National Ocean Survey
National Marine Fisheries Servite
National Environmental Satellite Service
Enviro nmental Research Laboratories
Environmental Data Service, including :

The National Cflmatic Center
The National Oceanographic Data Center
The Environmental Science Information Center
The National Geophysical and Solar-Terrestrial Data Center
The Center for Experiment Design and Data Anal ysis
The Center for Climatic and Environmental Assessment

Office of Water Research and Technology . USD 1
Soil Conservation Service
Tennessee Valley Authority
U.S. Environmental Protection Agency
U.S. Environmental Protection Agency (Region V)
U.S. Geological Survey , Water Resources Division
U.S. Water Resources Council

~i~te ~~9~nizat ions

California Department of Water Resources
Colorado Division of Water Resources
Coninonwealth of Pennsylvania . Department of Environmental Resources
Illinois Institute of Environmental Quality
Illinois State Water Survey
Iowa Geological Survey
North Dakota Geological Survey
North Dakota Regional Environmental Assessment Program
North Dakota State Water Conrission
State of Alaska . Department of Environmental Conservation
State of Nebraska , Natural Resources Co,miisslon
State of Ohio Environmental Protection Agency
Texas Natural Resources Information System , representing:

Texas Water Development Board
Texas General Land Office
Texas A i r Control Board
Texas Forest Service
Texas Industrial Coennisslon
Texas Department of Health Resources
Texas Water Quality Board
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R aI l r o a d  1. o isvs1ss ~~s ’ ri of T ,OIoS
Texa~ Department of Aqri ul tur e
Texas Department of Highways and Publ i c Transportatio n
Texas Parks and W i ldl i fe Department
Texas State Soil and Conservation Board
Texas Water Rlghts Coninission
Texas Coastal and Marine Council

Local Government

Board of Water Suppl y, City and County of Honolulu
Department of Public Utilities , City of Shreveport , LA
HetcPi Hetchy Water and Power (San Francisco. CA)
Merced Irr !gation District (Merced , CA)
Metropolitan District Water Bureau (Hartford , CT)
Reedy Creek Improvement Distr ict (Lake Buena Vista , FL)
Water Department, City of lake Mary . FL

Interstate Ov~ganizations (River Basin Cmemi csions)

Great Lakes Bas in Coninission
Ohio River Valle y Water Sanitat ion Comeission
Sucqus hanna River Basin Coninission
Upper Mississipp i River Basin Conunission

l l f lj v p~ ~it (P S

Duke u niv e r s i t y, School of Engineering
Environmental Resources Center . Colorado State University
Water Resources Center. University of Delaware
Kurt F. Wendt Library . College of Engineering. University of Madison . WI
University of Arizona , College of Business and Public Admini stration
Water Resources Center . University of Illinois
Water Resources Research Institute . University of Kentucky
Water Resources Research Center . University of Minnesota
Water Resources Research Center . University of Missouri
Water Resources Center . Desert Research Institute , University of Nevada
Water Resources Researc h Center , University of New Hampshire
Southern Water Resources Scientif ic Information Center , Univers i ty of

North Carolina
Water Resources Researc h Institute , University of North Dakota
Water Resources Center . Ohio State University
Water Resources Research Institute , University of Puerto Rico
Water Resources Center , University of Rhode Island
Water Resources Institute , South Dakota State University
Water Resources Resears. h Institute . Virginia Polytechnic ln’.t I t i s I s ’  1114 1

State University
Water Research Center , Washington State University
Water Resources Research Institut e. University of Wynniinq
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Carbo rundum Company
Electric Power Research Institute
Gidley Laboratories , Inc.
TenEch Environmenta l Consultants . Inc .

For~jg~ Aff i l iates

Water Resources Document Reference Centre,
fr Inland Waters Directorate, Canadian Department of Fisheries and

the Environment
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AP PENDIX C :
WATER RESOURCES DIVISION

This appendix provides a directory of the Water Resources P1-
vision ’s state by state district offices and the four regional offices
that are points of contact for Water Year Reports and Water Resources
Investigation Reports; these offices also provide informat i on on NAWDEX ,
WATSTORE , and the USGS monitor.ng station programs.
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APPENDIX D:

EXAMPLE FORMAT PAGES F ROM
WATER RESOURCES DATA FOR CALIFORNIA ,
WATER YEAR 1976, VOL 2

This appendix provides a map (Figure Dl) showing hcw vol umes of
data are divided by watersheds; also provided are cooperating agencies
in the Vol ume 2 area , a brief summary of hydrol ogic conditions in the
area , and data , as formatted in the Water Year Reports , for Stations 4g,
5g. and 4s-9g as illustrated on the Hunter .-Liggett map in Chapter 3.
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Figure Dl. Area covere d by volume s in the annua l series on
water resources data for Califo rnia (area covered
by this volume is shaded).
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WATER RESOURCES DATA FOR CALIFORNIA , 1976

HYDROLOGIC CONDITIONS

The 1976 water year was the third driest year of this century in
California. A persistent high-pressure ridge off the California coast
effectively displaced the usual wi nter storm path onto a course gener-
ally north of the State.

Runoff during the first quarter ranged from excessive to normal in
the northwestern region of Cal i fornia as a result of heavy rains in Oc-
tober and December and near-norma l rainfall in November. Contents in
major reservoirs in northern California varied from 126 percent of aver-
age in October to 110 percent in December. Drought conditions prevailed
in all of Califorria during the January-March period , except in the ex-
treme north-coastal area which was on the fringe of storms sweepi ng
eastward through Oregon. At the end of this period , reservoir storage
was 91 percent of average. Below-normal rainfall and runoff occurred
during the April -June period , with reservoir storage in northern
California decreasing to 72 percent of average. During the last quarter
of the water year , excessive runoff occurred in August and September as
a result of unseasonable storm conditions In August. Reservoir storage
was 67 percent of average at the end of the water year.

The areal trend in runoff for the water year is shown in figure 3.
Runoff at selected stations is given as a percentage of the median
runoff for the 30-year period 1941-70. In the area covered by this
vol ume , runoff ranged from 80 percent from Salmon River at Somes Bar to
7 percent for Napa River near St. Helena. Average runoff for 11 i ndex
stations in this area was 37 percent of the 30—year median.

The quality of surface water did not change appreciably during th~year. Ground-water level s dropped bel ow average because of the
increased demand .
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SALI NAS IIVPI SASIN

111 11900 NAC INIRNTO IIVU 111.09 SAPAQUI CR111 . NEA R 19710W . CA

LOCATION. - ‘Li t 35~ 47 19 . Lung lZ1 0S 34”~ in SW~NE 5i s .c .0 . 7 .25 S. • 1.1 L. , SSII Lul, Ob lepo County . on Le f t  bank
J ust dow nstr eam from Sapaqul Cr..k 1.1 ml ( 2 . 3  Em) so uth of Ir~ aon.

DRAINA GE AREA. - - 15 6 .i~ (404 Em s ) .

WAT ER- D ISCHA RGE RECORDS

PERIOD OF RECORD. - -October 1971 to curren t y a m r .

GAGE .- .W at .r .s tag.  recorder. Altitud, of gage is $00 f t  (244 rn) from topograph ic asp .

REMARKS. . -Records good . No st ora g. or d ivers i on abov , station.

AVERAG E DISCH ARGE. ~~S yea r s . i l l  ft ’/a (3 .239 • 4 /~~) •  134 .000 a c r e - f t / y r  ( 165 hm 1/yr ).

EXTR I MES FOR E1100 OF RECORD . ‘-MaxImu . d iS cha rge . 37 ,600 It ’/s (1. 060 m ’f ,) Feb. 2 , 197 5 . gage heigh t , 23.1 0 ft
(7.164 •)• from rat ing curve •st.nded above 4 .100 f t ’ / s  (*16 m~/,) on basis of slope ar.. meaSurem ent at gage
height 16.14 f t  (3.1 33 .J~ no flo w for s ev era l  eont hn in  each year .

EXTR EMES FOR CURRENT YEAR. -‘ 14a.ia ua d i s charge , 6$R f t ’ / s  ( * 9 . 5  m~ / s (  Mar I . gag. he Ight . 11 .13  f t  ( 3 . 3 9 2  m) .
no peak abov i bas, of 10 .000 f t ’/ n (210 .‘/s) revised; no flow many days.

OISCMAWGI . IN CUSIC FUT PER SECOND. 5*7(0 St A R OC T OSY R 1973 70 S(PT(NS(R *970)
WEAN VALUE S

oav OCT NOV DeC JAN P15 NAR APA MAT JIPI .JJ. LUG SEP

I 5 4 .4 4.4 3.2 4 .4 31? 9.9 0.6 .96 S
P 5 3.3 4 .7 3.5 4.4 2* 7  9.9 1.1 .71 0
3 I 2.9 5.0 5.0 4.4 244 II 7.3 .42 I
4 S 2.0 5.0 3.5 4.2 120 II 6.9 .34 5
S I 2.6 5.9 5.2 3.? 02 U 4.9 .37 I

6 I 2.4 5.2 5.2 6.7 44 *3 6.3 .3? I
7 I 2.? 3.2 3.5 9.4 54 13 4.9 .25 S
I I 212 5.2 3.5 25 46 IS 6.3 .21 5
9 I 2.1 3.? 3.5 32 41 35 6.1 .19 S
II .04 2.0 5.2 3.5 04 37 23 3.4 .23 5

II .53 2.5 5.? 5.3 33 34 30 5.1 .33 0
I? I 2.1 5.2 5.5 22 3* 34 4.7 .34 5
*3 S 2.2 3.2 5.3 II 27 20 4 .1 136 I
*4 I 2.4 3.3 5.0 IS 23 24 3.4 .3* I
IS S 2.6 3.2 5.0 *2 23 2? 3.1 .24 I

4 I 2.0 5.5 5.5 15 22 20 2.7 .13 $
)7 0 3.1 5.0 5.5 9.0) 2* II 2.3 .11 I
IS 5 3.3 5.5 5.5 1.1 *9 LI 2.4 .55 I
9 I 3.3 5.0 5.5 0.4 IS *4 2.3 .0? I

25 I 3.1 5.1 5.2 7.7 II II 2.1 I S

2* I 4.? 3.1 3.5 7.3 *4 Ia 1.9 9 S
22 0 4.2 5.5 3.0 4.7 IS *4 1.9 I I
23 S 4.4 5.5 5.0 4.4 *3 *3 .9 I S
24 I 4.7 3.5 4 .? 4.1 14 13 1.7 5 I
23 S 4.7 5.5 4.7 4.1 *3 II I.? I I

24 I 3.0 5.5 4.7 5.0 *3 II 1.4 I I
27 I 5.5 5.5 4 .? 5.5 Ii 9.9 l.a I I
29 5 4.4 5.0 4.7 3.3 II 9.3 1.3 S I
24 I 4.2 515 4.7 9.2 Il 9.3 1.1 0 1.1
30 .07 4.2 5.5 4.4 ——— II 9.5 1.1 S .25
3* 1.5 .—— 5.2 4.4 .—. IL — —— .9*

TOTAl. 1.96 99.6 *66.2 *45.5 500.3 *397 352.7 117.91 6.19 4 S 1.25
MEaN .043 3.32 5.36 5.15 *7.3 31.3 *4.5 3.55 .2* S I .045
WAR .5 5.0 5.0 3.5 IS? 3*? 35 0.6 .00 0 I 1.5
MI’I S 2.0 4.4 4.4 4.2 II 9.5 .9* 5 5 5 5
aC—F ! 3.9 190 335 31$ 942 3*75 997 234 *2 5 $ 2.4

CAL 5* *975 TOtal. $7173.30 .1(40. 233 can *3455 W IN S AC —c t *72995
ST9 7* *974 TOTaL 3*33.36 MINI 5.42 MAC 3$? WIN S AC—F T 4245
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SAL INAS RIVER 1*51W

111 41100 NAC IN IEN TO RIVER RELOW SAPAQU E CREEK . NEAR IRYSON . CA- -Continued

WAT ER-Q UALIT Y RECORDS

PER IOD OF RECORD. - -Water years 1972 to current yea r .
WATER TEP4PEUTURES : Wate r  y ears 1 9 7 2 - 7 4 .
SEDIMENT RECORDS. Water years 1972 to current year.
Published as station 11140500 near Irys o n in water years 1950-59 , 1961-11.

PERIOD OF DAILY RECORD. - -
WAT ER TEJ4 PERATU RLS : October 1971 to Sept eabe r 19’4.
SEDIMENT RECORDS : October 1911 to Septemb er 1974.

SUSPENDE D SEDIMENT OISCHAIOC . w*TER vEsa OCTO5II 1973 TO S (PTCM IER 1974

Su3.
P(NO1D

INSIAN— SUS 3(0*-
TAN(0U3 OtNOC O MINT

TV~~(R— 013— Sf01— DIS—
TIME ITUSE CHARGE MCMI CHARGE

DATE 10(6 CI ICFSI 1MG/L I IT/DO T)

NOV
$7... 1245 14.5 2.4 10 .56

DCC
SI... ISIS 7.1 4 .7 5 .54

JIM
19... ISIS 7.3 S.S I .5?

‘Es
02... 1445 9.3 3.1 4 .22

MaR
59... 1313 *3.0 4? 7 .79
Op.
59... 1335 9.5 32 3 .24

SILT
So... L34S 10.5 6.5 7 .1?

14... Ill S U.S .36 4 .11

PAOTICL(-SIU OIS,RISUTIOM OF SURFACE SED MATERIAL . WAt E R TEaR OC T aNE. *973 TO SLPT(MSER 974

0(0 5(0 5(0 0(0
NPISEI MIT. c aT.  MAT. MaT .

OF IMSTA$. SIEVE SIEVE SIEVE SIEVE
sAN- TANE OUS D IaM . Ola... DI AM. OIaM .

TEMPU - RUNG 013- 5 FINE R S FINE R S FINE R S FINE R
TINt AT UR( POINTS CMANG( THAN THIN THAN THAN

DATE 5010 C) au .04 2 MM .123 cc .230 SiR .305 MM

‘Cs
52.. • 325 9.3 I 5.5 —— 1 4 37
52... 1331 9.3 I S I  -— a 9 77
1?... 1333 9.3 I S I  4 1$ 45 93

0 0(0 PlO 0(0 5(0 ItO 5(0
MAT. MAT. Mat. NAT. NAT. MAT. MaT.

SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
0*0.1. 010.1. 0*00.. OlIN. DIAN . OlIN. OIAM.

S FINER S FINER S FINER S FINER S FINER s F INER S FINER
THAN THOM THAN THAN THIN THIN THIN

DATE 1.15 MM 2.50 III 4.55 III 1,11 MM 14.1 MM 32.0 *5 44.1 Mis

‘CS
52... 44 33 43 77 91 94 196
52... 65 75 03 II 91 97 196
Si... ~~ 

~~ 

~~ ISO --
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SALINAS RIV ER BASI N

RESERVOIRS IN SALINAS RIVER BASIN . CA

11149300 NACIMIENTO RES ERVOIR. - -LA t 3S~ 4 S Z 9 ’ . long 120 S 3 ’ O l ’ . i n NW’S iec . L 5 , 1.25 S . • R I O  E. • San Lo t s Obispo
County, at r ight  end of .ii. n On Wa c i m i e n to  Riv e r . 5 . 0 )  at ( 13 . 1  Em) southwest  of B rad ley . and 1 2 . 3  mi (19.5 Em)
up st r eam from mOut h. DRAINAGE AREA , 31 9 ms ~ ($20)  la ’) .  PERIOD OF RECORD . Februa ry 1957 to current year.
Hon t hend Contents pr ior to October 1970. pub L ished in WSP 212 3 .  GAGE. nonr,cordlng gane read once
daily. Datum of gage is~ at acan sea Level (levels by Mon terey County Flood Control and W ater  Conservat ion
Dis trict) -

Reserv oir is formed by ear th I i l L  d.c completed in 1957 . Tota l capacity. 350 .000 acre-ft (432 ha ’) ;  una b le
capac i ty ,  340,000 acre-ft (415 ha ’) betwe en elevat i on s 670.0 ft ( 2 0 1 .2 2  ml. ou tlet end $00.0 It (~4 3 . e 4 a),
crest of sp ill way . DeAd stora g e , 10 ,000 acre-ft (12 .3 ha ’). Fi gures given herei n represent total content,.
Reser vo i r is used for (luo.I control and vater released duwn Nac lis ien to River f o r  irri g ation . Record of con-
tent s furnished by Mont e rey County Flood Control asd Water Cons ervati on D i strict.

E ITREP-ILS FOR PERIOD OF RECORD: MaciRan content s observed . 374 ,100 ac r c - f t  (462 ha ’) A p r .  7 , 1955 ,
ele vat ion . $04.7 ft (24S.27 a); m in imum observed si n c e appreciable storage w as  atta i ned , 10 ,910 acre-ft
(13 .5  ha ’ ) Oct .  Il . 1960. ele vatiOn , 670.1 ft (204 .46 a).

EXTREMES FOR CURRENT YEAR :  Maximum content s observed , 2 2 3 ,100 acre-ft (275 ha ’) Oct.  I . el evation ,
773.10 f t (235 .641 a); a i nta u m  observed , 57.120 acre-ft (71.3 ha3) Sept. 50 . elevat i o n . 717 .15 ft (211.101 a).

lll SOLOO SAN ANTON IO RESERVOIR. - -Let  35~ 4 P 5 S ” . Long l2O ’~~3 ’ O 2 ’ , in SW’S sec. 34 , T . Z 4 S. • 1.10 t . , Monterey
Coun ty. a t d am on San Antonio R i v er , 0.7 ci (1 .1 Em) upstream from Sulp hur Cany on . and 6.4 ci (10.3 Em) south-
wes t of Sradley. DRAINAGE AREA . 330 at ’ ($33 k.’) PE R100 OF RECORD , Dec embe r 1765 to current y ear. Month-
end content s pr ior to October 1970 , published in W SP 2 129. GRGE. water-stage recorder. D a tum of gage
is at mean s eA level (lev els by Monterey Coun ty Flood Control and Water Conservation District ) .

Reservoir is formed by ea,-thuilJ dam completed in 1965. Total capacity 350 ,000 ac r a-f t (432 ha 1 ); usable
capacit y . 330 .000 acre-ft ( 407 hm~ ) between alevation s 6 62 . 0  f t  (211.7$ a ) ,  minimum poe1 and 710.0 ft
(23 7 .74 a), cres t of sp ilt vay. Dead storaga . 20 ,000 acre-ft (24.7 ~~~~~ Records given herein repre sent total
con tentS . Reservoir is used for flood control and water released down San Antonio River for irri g ation.
Record of contents furn i shed by Mo nterey County F lood Control and Water Conservation Dis tri ct .

EXTREMES FOR PERIOD OF RECORD : Maximum con tents, 341 ,900 acre-f t (430 ha ’) May 27 . 1969 elevat i on ,
779.0 ft (237.6$ a) ;  m inl aum since appreciable storage was attained , 93 .0 20 acre-ft (116 hm ) Nov. S- IS . 1972 ,
elevation , 714.1 ft (217.66 a).

E XTR EMES FOR CURRENT Y EA R :  Ha*iaua conte nts , 300 . 000 ac r e - f t  (370  hm~ ) Oct. 1 , e L e v a t i o n . 771. 00 ft
(2 3 5 .001  a);miniaum . 242 ,4 00 acre-ft (299 ha 5 ) Sapt. 27 , 2$ , eleva tion , 759.35 ft (231.450 rn)

NONT HEND CONTENTS , IN ACR E -FEET , AT 2400 , OCTOBER 197 5 10 SEPTEMER 197*

Da te Naciaiento Reservoir San Antonio Reservoir

Sept. 30 , 197$ 223900 300000
Oct. 31 212 300 296600
Nov. 30 20 4400 213900
Dec. 31 199500 292600
Jan 31 , 1976, 194300 291300
Feb. 29 119100 292300
Mar.  31 156 30 0 292300
Apr. 30 100200 270500
May 31 1*3200 261000
June 30 140500 259100
July 31 109400 250200
Aug. 31 51*50 24 5500
S.pt. 30 S7 520 242400
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SALINAS RIVER 5AS IN

11149400 NACI NIL N It ) l IV E R REI.OW NACINIENTO DAN . NEAR BRADLEY . CA

LOCATI OV.  -- E at )S~ 4S 4l” , long l2O’Sl lb’ . i n NEP-SNI’S .ec .l 4 , 1.2 5 S., R I O  C., San Lois Obispo County, Caap
R oberts M i l i t a r y  Re servation , on l e f t  bank 2 .2 at (3 .5  Em) downstream from N .ctmiento Dam , and 7 . 6  ml
( 1 2 . 2  Em) aOuth .es t  of I rad ley .

DRAINAG E AREA. -- 322 mi ’ (0 34  Em ’ ) .

PERIO D 0) R) CO R D . - -Oc tobe r  1957 to curr Ent  y e a r .

GAG E. - - e a t e r - s t a g e  r .corde r .  Datua o f gage is 597 f t  (1*2 a) ebove mean sea level (Corps of Engineers bench
mark ).

REMAR kS - -tes ords good . Flow regulated by V acia i ento Dam (sta tiom 11149300), 2 .2  ml (3.5 Em) upstream. No
div e r a i o n  above s tation-

A’.ER.AG( DISCHARG E (unadjus ted ). - - l 9  y.ars , 2 7 5  f t ’/a (7.711 m 5 / s ) ,  199 .200 acre-ft /yr (246 hm 5/yr).

IXTREMI S FOR PERIOD OF RECORD. --Na,,mum discharg e . 7.340 ft ’/a (205 m1/ s )  Feb. 25.  1969 , gag . height , 10.52 ft
(3.321 a). no flow (or many days in each year eac.pt 1964 , 190)6-74.

EXTREMES FOR CUIRE’.T YE AR. --HaRiaua discharge . 400 ft ’/s ( 17 . 0  .‘/ i )  Ju ly  13 . gage height . 4 .65 ft (1.426 a);
atniaus daily . 5 .5  f i ’/ s  ( 0 . 1 1  rn ’Is) D.c. 21.

OISC$aRG&, IN CiIIIIC FEET Pf$ SECOND. WAT ER VEIN OC T O5(R 5973 TO SLPT(M0EO 1916
ME AN VILUES

Dlv OCT NOv DCC JAM UI MAR APR NAT .AJ NA. AUG SEP

I 465 131 129 74 Ill U 345 534 335 807 34s 440
2 463 131 131 21 Ill 23 324 *54 329 406 36.6 845

3 443 1)1 03 5 21 Ill 2? 322 IS) 329 403 544 484
4 392 I)) 131 EL Ill 22 321 IS? 329 406 359 444

S IS. 1)) 131 21 iii 22 157 IS? 329 453 359 444

4 569 131 131 21 261 22 75 IS? 335 403 359 685
1 449 131 III 21 241 2? 72 131 3)0 41? 355 48.
• ~4? 131 1)1 ii 141 2? 73 UI 329 454 55% 44$
9 %47 131 131 25 227 22 73 252 336 405 331 ‘65
II 147 134 131 21 III 46 74 201 329 605 544 433

II 147 $34 131 ii 043 124 75 2SS 321 455 544 445
02 141 131 131 21 163 Iii 57 275 321 400 Sal 436
I) 147 0 34 * 3 0  21 163 Ill 97 277 321 490 337 436
I’ 547 134 131 21 laS Ii? 91 273 325 352 337 436
IS Ia? 131 131 21 163 127 95 213 329 352 337 434

II 587 034 131 21 163 127 95 ill 325 352 333 480
la7 136 1)1 24 545 127 99 270 320 371 499 640

II 044 138 73 ii 63 139 99 307 325 317 448 480
9 148 4)8 3.5 64 141 leO III 340 320 317 444 436
25 144 *34 4.1 45 049 lAO laS 335 327 377 445 436

25 Sa l  1)8 3.1 143 149 $41 III 335 321 57) 440 43?
2? 141 $3 1 Ii 143 49 III 9’ 337 327 377 44S 637
2) l3~ 1)1 25 *64 149 ISa 97 336 31) 977 445 414
74 35 134 24 i ?  44 233 93 337 114 373 440 355
23 1)9 131 11 42 23 233 94 3)4 411 373 460 354

74 139 1)1 ii 756 29 230 9? 33? 4*2 S13 4)6 354
21 039 13$ 2 4 33) 27 230 9? 332 ‘II 973 44S 358
20 1)6 131 2* 333 U 227 ~1 332 411 573 445 335
79 5 )8  131 20 329 23 224 121 33? 459 145 *45 33)
35 134 13* 21 253 ——— 351 IS? 331 ~57 340 445 312
3* 131 .—— ii Ill ——— 335 —— — 331 ——— 305 446

TOTAL 3631 3963 7307 .4 3095 4391 6131 3551 54)8 10871 13419 l361~ 52668
NEON *0)2 $32 II.? 93., ISO 133 Ill 272 340 S54 895 422
NIl 643 *38 131 33) ill 333 345 345 A l4 55? 545 433
NIH I)) 131 3.5 75 29 29 75 131 320 655 630 312
aC—F l 11111 7505 4995 6131 1430 Sill 1440 $4731 11711 31151 31711 13121

Cat TO 1973 TOTaL 119711.4 MEaN 299 MAR 4* 75  wI N 3.5 aC—I T 214111
W TO ye 1916 70Th . 90257.6 MEAN 747 wAS 352 NOW ).S AC-FT 119111
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SALINAS RIVE R BASIN

11149900 SAN ANTONSO ROVER NEAR LOCEW000 . CA

LOCAIIOM .”La t 3S•S3~45 . long l 2 l~ 0 S ’ l 4”. in Los Ojitos Grant , Mo nterey County. on dovnatre.a aIde of hig hway
brid ge , 0.4 ml (0.6 Es) upstrea m from Tule t:anyon , and 3.3 ci ~S.3 Em) south of Lo~ kwood .

DRA INAGE AREA. --2 2 3 si 5 (575 Em ’).

WATER- DISCHARGE RECORDS

PERIOD OF RECORD. - -Oc tober 1965 to curr .nt year.

GAGE. .- hater .stage recorder. Ua c ua of gage I~ 200.00 ft (2$3.B40 r) abov , mean s am Le vel.

REMARIS. --Record s goo d. No regulation; soma puap tus g 4bove station.

AVERAGE DISCIIARGE .-- ll years , 95.2 ft ’/s (2.696 •5/~~) ,  68 ,970 acr e .ft /yr (55.0 ho ’/yr).

EXTREMES FOR PERIOD OF RECORD. --M amim um discharge , 14 ,000 ft 5/s (396 a’/s) Jan. 26 , 1969 , gags height , 8.2 5 ft
• (2.5 15 a); maximum gage height , 9.2 ft (2.10 a). fyom floodmarks , Dec. 6, 1966 ; no flow for several month s in• each year .

EXTREMES FOR CURRENT YEAR. --M axim uis disch 9ge . 7$ ft 1/s (2.21 m’/s) Her. 1. gage height , 5.40 ft (1.670 a).
no peak above ba se of 1,500 ft ’/s (42 m Is) ; no fl Ow for several  months.

DISCHARGE. IN CUBIC FEf? PER SECOND. WATE R TEAR OCTO5? R *979 TO SEPTEMBER *974
MEAN V ALUES

OAT OCT MDV CCC JAM FEB MAR IPR MA T .RAI .AL AUG SEP

I 0 4.4 5.4 54 1.? 3.0
2 0 3.1 S.’ 36 4.7 2.7
3 0 4.3 4.5 SI 7.4 2.1
4 I 3.7 4.9~ 45 7.4 1.5
5 0 3.9 5.4 37 4.7 1.5

6 I 3.0 6.7 3? 4.7 2.1
7 I 3.9 6.1 20 6.7 1.5
• I 4.0 IS 24 9.9 1.0)
9 .5? 4.2 33 23 12 1.4
II .40 4.2 ‘3 23 17 1.1

II .95 3.9 32 2$ Il .77
*2 1.3 4.1 27 IS 19 .47
13 8. 6 4.) 23 *6 II .29
Ia 1.2 3.5 2* LI IS .04
IS 1.3 4.0 IS IS 13 0

*6 1.3 4.2 II *4 82 0
* 7 I.? 4.i 03 *3 9.9 0
II l.~ 8,4 04 03 9.5 0
19 2.1 4.4 12 Il I.? I
20 2.1 3.9 13 ~ .9 S.? 0

7* 2.6 3.9 I) 3.0 1.4 0
2? 2.6 4 .4 9.9 3.1 0.7 5
2) 2.6 4.4 0.0 7.4 0.1 0
24 2.6 4.4 3.5 7.4 4.0 0
25 7.7 3.9 S.? 1,4 5.4 0

76 2.7 3.9 I.? 7.4 a.5 S
27 2.1 3.5 7.4 4 .? 4., 0
75 3.5 4.4 5.2 7.6 4.6 I
iS 3.) 4.3 9.0 1.4 3.9 I
30 3.5 4.4 -— —  7.4 3.5 S
3) —— — 4.2 4.9 —— . 0.7 .. - I

TOTAL I I 41.10 30.9 400.3 011.1 210.3 21,00 I 0 0
NEON I 0 0.31 4.70 14.0 39.6 9.01 .65 5 0 0 0
MAR I I 4.2 3.0 43 34 *9 3.1 0 S 0 5

• 5 0 3.1 4.0 6.7 3.3 I 5 0 0
IC-FT I 5 57 219 504 12*0 334 4? 0 0 0 0

Cli. Tm 1515 TOTAL 65*43.53 NEON III NIl 2945 MON 5 IC—P T 19635
W TO VI 0076 TOTA L 1453.50 MEAN 6,55 NA * 54 MIN I AC-IT 2350

NOT!. - -N. gag s -height r•co~d D.c. 1 to Jam . II.
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SALINAS 50915 5*519

*1169900 SAM ANTONIO RI~ I5 NEAR L0c11005, CA--C o at  lauld

1A361-QUALITT R0COSBS

P11100 OF RECURS. later v.... 1968 0~ ~~~ rANt 755’.
SATE S TlNPERATURES~ ‘a t . r  year s 1904 .73.
SEDINENT REC0RDS~ i . t . t  y e ar s 1986 to csrr.mt y e ar .

P11100 09 DAlI.? RECORD . - -
NAT IR TlNPaaATURE S~ Octob er 196$ Ii Septembe r 1913.
SEDIME P.T RECORDS - October 196$ to $.pt.aber 1071 .

PIBT IC1.t —SI Z t OlsT BiNtiT lON Of 5059(00(0 SC010LNT. malta Team OC T OSf S lIPS TO se,temu. lola

505— StIR. 5415. sos. Otis. 1415.
0(00(0 SOD. SEP. 5(0. 5(0. 5(0.

INST all— 0415. 5 ( 0 0 — SIEVE 5*191 SOlVE SIEVE SIEV E
TANCOUS 0(40(0 CENT OlIN. Oian. Plan . Ole”. plan .

TC”P(a— Oil— Sf01— 005— 4 FINE R P. FINER I FINER I CiVi l t FO.1~TINE ATURt CHaRGE MEN? CHaaGf THAN THAN THAN THAN IVA N
DA T E 00(0 CI CCII IMS#L) IT#OAVI .042 ‘Ni .113 I” .230 AN .800 en i.e. ,.,.

JAN
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WATER RESOURCES DATA FOR CAL IFORNIA , 1976

COOPERATION

The U.S. Geological Survey and organizations of the State of
Cal i fornia have had cooperative agreements for the systematic col l ection
of records since 1903. Organizations that supplied data are acknowl-
edged in station descriptions. Organizations that assisted in col-
lecting data through cooperative agreement with the Survey are :

Cal i fornia Department of Water Resources , R. B. Robie , director.
Al ameda County Flood Control and Water Conservation District ,
P. E. Lanferman , engineer-manager.

Al amed a County Water District , M. P. Whitfield , general manager -chief
engineer.

Contra Costa County Flood Control and Water Conservation Dis tri c t
J. F. Taylor , deputy chief engineer.

Man n County Department of Public Works , Ray W. Foreaker , Jr., direct or.
Man n Mun ici pa l Water District , J. flietrich Stroeh , general manager.
Monterey County Flood Control and Water Conservation Dis t ric t , Loran

Bunte , Jr., district ‘ngineer.
Napa County Flood Control and Water Conservation District , Gene Norriss ,

chairman.
North Man n County Water District , John Olaf Nelson , manager.
San Benito County Water Conservation and Flood Control Dis trict , R a 1 ph
G. Towl e, district secretary.

San Francisco , City and County Water Department , ~~~. R. Boyd , qener al
manager.

San Luis Obispo County Engineering Department , 6. C. Protopapas , county
engineer.

San Mateo County Department of Public WorCks , S. H. Cantwel l , Jr. ,
director.

San Rafael , City of, Department of Public Works , Ely Caillouette , Jr. ,
director.

Santa Clara Valley Water District , J. 1. O’Halloran , genera l manager.
Santa Cruz County Flood Control and Water Conservation Distric t , 0. 1\.
Porath , district engineer.

Assistance in the form of funds or services was given by the Corps
of Engineers , U.S. Army ; Bureau of Reclamation , Bureau of Land Manage-
ment , and National Park Service , U.S. Department of the Interior ; Forest
Service , U.S. Department of Agriculture .

The following organizations aided in col l ecting records: Pacific
Power and Light Co., Pacific Gas and Electric Co., and East Bay Munic-
ipal Utility District.
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APPENDIX F:

SECTIONS OF THE WATER RESOURCES INVESTIGATIONS
IN COLORADO , 1977 PUBLICATION

Colorado has been used as an example because its publication has
been recently updated and its format is similar to that of many other
districts. This appendix includes a map (Figure El), which summarizes
surface and groundwater sampling stations in Colorado , and outlines some
of the current study areas. Also inc l uded is a list of cooperating
agencies , which may be able to provide further information. Complete
copies of the Investigation Report s can be obtained from District of-
fices listed in Appendix A.
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WATER-RESOURC ES INVESTIGATIONS IN COLORA[)O. 1977

I~4TRODUCF1ON

Thc U.S. Geological Survey . Ihrough its Water Rcsou rccs l)ivisuon , invcst i ~ 3te s the occUrrciice , 4UafltIiY. qsI.9l.

ily. distribution . and lulisefl ient of Ihe surface and underground ss ate r Ihat compose the Nalioii s ~ aIcr resoUrCe’ .

The U.S. Geological Survcy is  11w prin c i pal I-cderal watcr.d,iI,s agency and, as such , collects and disseminates ah~iut

70 percenl of the water data cii rrdnlly heti w used by numerous State . local , private , and other Federal agencies to

deve lop and manage our water resources , ibis nationwide program, whic h is carried out through the ~Vate r Re-
sources Divisio ns  46 District (Stale) offices and 4 Regional offices. consists of the collection of basic hydrologic
data . areal resource appraisa l and interpretive studies , research projects , and the a,ialysus and dissemination of the
dala and results of its insest igatior i s Much of the work is a cooperative effort in which planning and financial sup-
port are shared by Slate and local gosernmcnts and other Federal agencies. The Geological Survey also IS respon-
s ible for the coordination of specific water-data acquisition activ ities by other Federal agencies. Information on
these activities is consolidated into a central file known as the “Catalog of Information on Water Data ,” which is
maintained by the Geological Survey. Many State and local agencies and private organizations that have related
water- data acquisition activities also contribute information to this catalog. Indexes to the catalog are published at
selecte d intervals.

This folder contains a brief descri ption of the water- resources investigations in Colorado in which the Geologi-
cal Survey participates and a list of selected refe rences. The pr incipal map shows the extent of the hydrologic in-
vest igations: the small maps give a broad picture of variations in some of the hydrologic characteristics pertaining
to Cilorado’s water resources and also show coverage of the State by certain types of information. Additional or
more detailed information can be obtained from the District Chief , Water Resources Division. in Lakewood, Cob .

COOPERATORS

In Colorado , various parts of the Geological Survey program are conducted in cooperation with:

Colorado Department of Natural Resc arces: Pitkin County Board of County Commissioners
Divssuon of Watet Resources , Pueblo Area Council of Governments

Office of the State Engineer Rio Grande Water Conservation District
Colorado Water Conservat ion Board Routt County Department of Environmental Health
Colorado Geological Survey Southeastern Colorado Water Conservancy District

Arkansa s River Compact Administration
Boulder City and County Health Department Southwestern Water Conservation District

City of Aspen St. Vra m and Left Hand Creek Water Conservancy
City of Aurora District
city of Colorado Springs, Office of the City Universi ty of Colorado

Manager and Departm ent of Public O tilities Urban Drainage and Flood Control District
City and County of Denver . Board of Water Commus- U.S. Air Force Academy

aioners U.S. Department of the Army:
City of Fort Collins Corps of Engineers
City of Glenwoo d Springs Rocky Mountain Arsenal
Colorado Coy Water and Sanitation District Waterways Experiment Station
Colorado Department of Health U.S. Department of the Navy
Colorado Department of Highways U.S. Department of Housing and Urban Development ,
Colorado River Water Conse rvation District Federal Insurance Administratior,
Colorado West Council of Governments U.S. Department of the Interior:
Denver Regional Council of Governments Bureau of Indian Affa ir s
Eagle County Commissioner, Bureau of Land Management
El Paso County Board of Commissioners Bureau of Mines
El Paso County Water Association Bureau of Reclamation
Jackso n County Fish and Wildlife ServIce
Jefferson County Health Department U.S. Department of Transportation ,
Metropolitan Denver Sewage Disposal District No. I Federal Highway Administration
North West Colorsdo Council of Governmer,ts U.S. Environmental Protection Agency
Pikei Peak Area Council of Governments U.S. General Services Administration
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APPENDIX F:

LIST OF AEHA PUBLISHED REPORTS FROM
FY70 10 FEBRUAR Y 1978 FOR SELECTED INSTALLATIONS

This appendix provides a breakdown of AEHA published reports by cat-
egory for selected installations for the time between FY70 and February
1978. rn addition , the appendix provides an example of the out put from
the AEHA Drinking Water Quality Data Base , which lists the statistical
m i nimum , mean , maximum , and/the recomended limit for each parameter.
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DATA ELEMENTS LIST

This list explains the coding used on the USGS station Header File.
A complete copy can be obtained from any US(S Division or District office .
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Example Page :
U.S. Army Drinking t-Iater Qi.~ 11 ty Data Base.

70A003 AKIZUKI, JAPAN

SOURCE RSO 1

AS BA CD CR F PB HG N03 SE AG NA

MIN .002 < .30 < .005 < .025 .2 < .005 < .0002 2.7 .000 < .025 14.0
MEAN .002 .30 .005 .025 .2 .005 .0002 3.1 .000 .025 14.5
MAX .002 < .30 < .005 < .025 .2 < .005 < .0002 3.5 .000 < .025 15.1

NR OBS 1 2 2 2 2 1 2 2 0 2 2

ALPHA BETA TR I TUIM 9OSR 22GRA - B CU FE MG MN ZN

M IN .7 1.5 .0006 .00 .00 .00 < .025 < .50 1.8 < .03 < .015
MEAN 1.4 1.6 .0503 .00 .00 .04 .025 .50 1.8 .03 .015
MAX 2.0 1.7 .1000 .00 *‘*4-~ .08 < .025 < .50 1.8 < .03 < .015

NR OBS 2 2 2 0 0 2 2 2 1 2 2

COLOR ALK PH HARD SP C CA K SI TDS CL S04

MIN 5. 10.0 6.6 30.0 185. 16.9 1.21 .10 999.0 12.0 19.0
MEAN 5. 18.4 6.7 41.0 185. 21.4 1.50 .10 .0 12.0 21.0
MAX 5. 26.8 6.9 52.0 185. 25.9 1.78 .10 .0 12~O 23.0

NR OBS 2 2 2 2 1 2 2 1 0 2 2

SOURCE RSO2

AS BA CD CR F PB HG N03 SE AG NA

MIN .006 < .30 < .005 < .025 .1 < .005 < .0002 4.1 .000 < .025 8.2
MEAII .006 .30 .005 .025 .1 .005 .0002 4.3 .000 .025 13.5
MAX .006 < .30 < .005 < .025 .2 < .005 .0003 4.4 .000 < .025 16.2

NR OBS 1 3 3 3 3 3 3 3 0 3 3

ALPHA BETA TR I T I UM 9OSR 22GRA B CU FE MG MN ZN

MIN .4 ,9 .0006 .00 .00 .00 < .025 < .50 1.5 < .03 < .015
MEAN .7 1.6 .0338 .00 .00 .04 .025 .50 14,7 .03 .105
MAX 1.1 2.1 .1000 .00 **** .10 < .025 < .50 27.9 < .03 .284

NR OBS 3 3 3 0 0 3 3 3 2 3 3

COLOR ALK PH HARD SP C CA K SI lOS CL S04

MIII 5. 5.0 6.6 30.0 180. 17.7 1.09 ‘.13 176.0 16.0 17.0
MEAN 5. 15.4 6.7 41.8 190. 40.7 1.60 .13 178.0 17.0 19.9
MAX 5. 21.3 6.8 48.0 200. 77.7 2.18 .13 180.0 18.0 24.0

NR OBS 3 3 3 3 2 2 3 1 2 3 3

129

-—-_---~~~ -~~~~~~~~~~~~~~~ - -



MAPS



r --- - -
~~~~~~~~~~

--
~~~~~~~~

---- •
~~~~

- 
~~~~~~~~

-

. 

~
e 7 ~~~~~ 4::~

_ .;a U ‘. 

~~~ ;-‘.

~ 

~~~~~~~ —:~
— ‘

~~~~ — c .~r .i:~~~ r~-
~ ,— 

~~_45’ j ___
~~

’_ ’ c— (‘-7’ -
. 

A..~ r ._‘) , %~~j , ~ 
- ..-‘~ —‘f . 

‘ I ~~ ,‘ - — .
,~. ( 1Y?J-~~~, Jd ” -~~ \ ;  ‘ .vz

‘~ ç~cjt~ 
- ‘
: ~~ ~~~~ E5 ~J ,

~~

‘ 

~~~~~~~ 
J 
~j 0 

/
(‘4 ~,~~~I0C’4 fl.’~~ 

• “ .. 2 

“‘ 
-. /

1-
_i 

‘ 

~~~~~ ,i~~~ o~~

l - 

-‘

3) 
/

,

‘~~~~~~~ 
~~~~~‘_5_ __ - S.  

,5,__ ‘ .-; .. 
. 

. 

-
- \~,5.10 ~,. . / ‘ 

/ — -

-
, (~~ ~~~~~~~~~~ 

.~~~. ‘y— - .

I 
,, 

‘ 
-

l
“
. 

- 
. - 

4 .. . I
- - 

-

1: :? ~ .: : 

-- )
“
0 •:, .‘ - 

- - p
.

SU.. “ -‘ 2 “.. —
- 

~
‘ ‘:: - 

-

“-

‘
.

5 

1~~~~i~)

115 
‘ 

C /

V ,
rul -

‘ 
- - 

. 

‘

~
‘

u 

~

— - I
\ 

~~ 
.
~~~~

. 

— 

4

- - - -~~~-~— - -- — ‘.—-— -- ——- - ________ —- —- A



±
0, 5..’ 

-4.-0,

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~ 

a

~~~~~~ ~~~~~~~~~~~ 
I

~ 
4 ‘ V

- i~-L~1 ~~~~~“5J¼_
ç 

~ 

N

?‘ E1-~
) u.

~r< 
-

~ 

0

~~~~~~~~~~~~ _
( 

~~~ 
-~
y

1 

/ 

,

~• ~;~11~ 
~~~~~~~~~ 

‘

L 
~~~~ 

-I- - - - - - 
- -

IlI 
I

-
‘ c ~~ 

- -~~~~~~~~~~~~ ~~~~~ ~~~

_ 
~~ / 

- -

~~ ~~
- 

~~~~~~~~~~~~~~~~~~ 

,

~~~ 
~~ I~~~ ) 

~~ I

~~~~~~~ 
~~~~~~ 1 

p
0 ‘ ‘ 

a

~~~~~~~~~~~~ ~ r’~ ~
f

/~~~~~~~ ~~~~~f

I w ) 
I,, / \ . 

C -

w 
-

~ 

I P~~f 
‘-‘

.-i cn ~1 — N 2’

~~~~ 
Cl) 

1 ~~~~~~~~~~~~~~ 1 .d” “

~~~IiJ 
s....r’ \~~~

i
~~

/ : 1  . . -.

~~~L J  
- ‘  a ’  -

~~: -

~~ 

7I~~~~ ~~~~

- 
- 

__/
_ -

• 
-

I

~~~~~~~~~ 

~~~~~~~ 
IAWS LS ’(

--

~~~~~~



r -.--- -- --- -‘- - ---- -

+
~~~ 

+

- FORT CARSON• COLORADO
13s

- —
. 

- - - - COLORADO SPRINGS

/

9$ - . . -
~~~~

- ..2. -

• 1 141- 
-

L _ ._ _ _ _.1 -

,

— 

\ 17s 
.,~~ Sg

‘
~ 

—- 5 ~~~FORT is-ig ~~~~ 
-

\ 
‘-
“— .. CARSON -

~~~ -

1.’ 
~~~~~~~~~~~ 

- ~~~ 6g 18Sf ’.
~~~~~~~~~ ~~ FO~5JNTAIN

C’,

_ T!L~~~~ 
COUNTY 12s\

— 
FFSEM ON T COLJ —

~ 
k’.. ‘ -~ 5s ~V

6~ ~~~~~~ 
‘ ‘ —‘.~~~~

N’-’.
’ • ..—

.. 

N. 
-

T
“q7s ‘

~
-‘.---- . . . -- -.‘.~

C A S 0 ~~~~ ~~~~~~~~MIDWAY 

IGWAM
EL PAS~ COUNTY

10511CC UlSI P41550 150 .000 StI lES

+ 
‘

~
l
’ 

+

-- -- ~~~~~~~~ ..

~

_ 
- - - - A



r 
• - - -

~~~~~

-- -

~~~~~~~~~~~~

-

~~~~~~~~~~~~~

--‘-- - - - -—-

~~~~

- --‘-

~~

-

I
. 

- — -— - 
++ ,1

/ _ ..~~~~-~~~~~~C0 z- — -

I—.
/

a’I ri,-U)SI
I-’

I- >-I_ a Lh.~~~ Co 
.4

/ ~ N/ ~~~~~~~~~ 
,‘.—

~~~~~ 

C/ r~~~~~ ,

/J/ p—,c..,__, ~ c~~~

ec l

I I -  ~~~~~~ -J 5..’(‘S ,
~~~ 

• • 4 r 10 5..’ta 8 • ~~~ c
_ 

UI

~~ 

‘

~~

‘... 
~~~~ 

~~~~ 

~~~ ,
~~~~

— 

0

/ 1 ~~~~ 
‘.

~

‘.
“ 

~~~~~~~~~~~~ ?LC~
”— _

~

‘\ 

SC

‘I •IIII ,z.____ ~~~ . 

~

“ L - -

~~

~~ 

I
1

~~ 

‘N. ~~ ~~~~~~~ \ - --N
\ -i _\ 

~~~S 
~ -\•:s;.~ r ’~~ ~~~ / 

%—.-,_ ~~ zI - -  .1 ‘ 
‘

~~~~~~~~~~~~~~~~~~~~~ 4~ ti.\ - ..1
- 

/ 

~ ~ , • ‘ga ’ -
U) 

- 
U
.0

ii \,
a 

O~~~~~~ C’.-

7 
‘• - • ~~~~

_ \  

~~

T~~ — i ’ ~L4j i
:— 

~ L :

~ •hI 
‘--

~~~~~~~ 

.~ I-—.—

I-

.4- 
~~~ U 

~~~~~~~ 
4-

..—_— ._—--.- . ‘— ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~ 1~-.-’-- - - - — — — ~~-- .



— 

\ , -b

- 
-

~~~~~~~~ ( 24)8  P-

(
-I
,-

-

~~, ~.r’ 
~~~ 

~ -

\/ SC

I :;

0 
\ , k.’.’.’.

~~~~~

p

l,L ..
‘

I
0~ Ii!

+ / - 
-

-- 
._.~~~~~~~. sr- s- 



- - -

+ +

S

C, —N.-

N,
,
~ 

0
‘a 5,4

I -
10 ~.. N

S ‘
~ 

_ _5 
- 

-
-

- - 1

5’- - - 3o 4 - 
—

~~~~~~~~~ 1 T :: c c z ~I - 

~~~~~~~~ L
‘ - “  ‘ 

~~~~~~~

ti 
~~~~~~~~~~~~~~~~~ ~~~~~

“ 

-

,1~ 

- 

a

-
~~~~~~~

-

~~~~~~ 

. 
,,
~

I

- - - -- --- - — _- --- -_ -- -  -4-,-~~~~~~---’.- - - - - - - 
..‘—- -,‘~~~~ -.- - - - -—--- - -



— - - - -- - --- - -‘-~ 

-I- 
)

+

/ ~~~-~~_~i

/

/ _,)(
I

-

I— 
‘ ‘

~ 

0~~,~~

\ 
C-.---—

0 )’

~5 

~7 
.!2 1/ ~ 

~~~

_

1 w

c k P  .-c~~~ 
/ 

(~
)

. 4—  
~
1’- 

__) ~
, — - U

:i

~

+ 

‘lo•.,o 
~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

111L ~~~~~~~~~~~~~~~~~~~~ _ -~~—-—~~~~~ — _ - - -  -s_ ~~~~~~~~—..-.- ~~~~~~~~~~~~~~~~ — -‘ ~~- •— —_ —. --



-~ . ---- - -~~~~~~~~~~~~ - - - -~~ - - - ~~~~~- - ---_~~~-- -  _ _ _

a +

f-

~~~~~~~~~~L \ /~~) ~~~~~~~~~~~~~~~/

~ i ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- ~~~ 0 
-~~~~~

- 
- “a ~. I

-S. ~~~~~~~ 515 - 4) i
_ 

~/
1 , ZU ~~~~~ 

~~~ 

.
~~ 

—
‘ C”I , 0~- — 

/ 
‘a 

,:r- — I a r~1 ’ 
‘-
‘-‘
S 

-
,

~

I ~~L~~3EJ 

‘

z 
~~N. “ 

->.-
~~~~~~ -

‘-- 
- -. - 5’-,

~~~U) \
•

I I
/‘- 

-

-_

-S

II> 
/ S(~~~

f.  \
Th 

++ ‘ .r-
~’.~,~) 

L-~~~

r -t tL~~~_t. . . • , ,~~~~~~~~~~~~ ,_, _,,, - - - ‘r• S~~~~~~a.~ — -5-—-- -- —5—- -— - --—-5 -- -



F 
- - - -  - - -

~~~

+ ‘ ‘ ‘

~~~~~I +
is!

0

S
t5i- ~ 0i~V U,
0 C

N

/
S 

I
~/

‘
~
t Z~

L ~~~~~~~ ~~
“

~~~~~~~~~~ 

~~~ I

~~1-- -A f l ~ .~~~~~~~.-
‘

— - - ~~~~ ( j~
s.._

~
’

U. ~~~~~~~~~~~~

-. 
~~~~~~( ‘ , - ~, 

03 41549 ~~~~~~~~~~~0 ‘

K

L_4 r?. 
~~~~~~~~~~~~~ ~~~~~ 

‘

~ - 
. 

- -

~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ -
‘
~~~~. -w o~~~ sm& 

~~~~~~ ‘ ._ . F” . - 03 04049- — — — - — . O~~iD53 “

~~ 
I ’ — - — - — - 

03 U01W55Q — - 
-_ J 

~~ 
‘ 0

.4 1 ~~~~~ I
J ”5’4’ ._I_ _ _

~ ’S’ 
S 

‘I

( 
\,/ ~~~I

0<  ) \ ‘-‘12

1
_f

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- --5 - - - — --



r - -—--•--,--..-.---..--——--- -C— -- - -5- - - --- --.-S——----- -- —_ - - -

-J
- . - _— . ,

• 4
5

,’.,(\
S 

‘

~~
‘ .. .~ 4.:S- ‘ 

- ~~~~~\
S 

(\~~ ‘1 1 .
-\4

~, 
“V

10

~ 

-

~~ ~~~~~~~~~~~~ 
.J

•0
S 

- -‘ 
~

- ‘ . 
. -‘-

. 
0

- .  
5. - 

.
, 

-.
- - . 5 ’  (,5 

;, I i
.4 -

‘ ! ~~ I’

= / -
S

“I-.~ a ‘*.. .
( 

0
S. 

• 
‘
~

— ‘ ~, C ~I— •
; • .

3

5 .
C -S i.4 , . - ‘ ~~~~ ,_  . . 

2

- ~~~

‘ 

‘
Iw -~ —

~~ /
a — ‘ - —(1) 

‘ ~~~~~~~~ -
— —.

~ N - .  ‘
I

I— ‘
~~ ~~~~~~ N c
a ..— -‘. 5.54) I

~~~~ 
\ _ Q~ - ,  .5

N. 
,‘ 2‘4’- 1~

’ 
‘
— - -

/ - . \  .~~~ 
~, 

a
.4
’ ‘S ~S I

I ” — . .‘ 
I
,

,~~1 5.. -
.15, 0 . C.P J ID

1 - - ~~~ I45 C —
~ 

.p
~ _

C
~

5

v_

(

I’ 

~~~ , -. 
- 

‘

I’ —
.
,’, V

6 “. : .“
- - — -‘--“-5 ‘

I

- 

.-..
‘

•
0 

I 1
S -t S

/ 1
/ .~ 

- ‘ -.5

c~3i/ i’

-fI ,.. -.



- - --—-~--_----_- - ~~~~ - -—-- -- --- - 

~~~~~ensb:g~~~~~ 
CENTER

Hg (_

\\_ _ _
‘i $5.

’ ~~~ “
I ~~~~~~~~~~ ~ \, 1~”

Rozo 
___••5.,. 

- - 
~~- -~ /

.
5._K.

_ 

./ 
-
~

-- .. - -

(V
L,

Y A K I M A  COUNTY 
~~~,

FIRING CENTER 

pt ’.- _ 5

SeIa~~,<~ 
cantonment \,,~~

_,_ ‘

~
‘.5S..-.-

\

~~~~~~ / 

—

‘5 

‘S. 

~ 
~~ ___, ~ 1.. ~

SOUICIS USSI YI4U)S 4*4 45S1 SuIIS 5.114

+ 

t~~.0oo —

~~ +

- - S — - .  -~~~~~ -- --A



- - -5.’

+ +
FORT BENNING
GEORGIA 

I

I.-I .0

L - — - - — — - 
Har ,s County , _ ,  -

— 
Muscog., ~o. I I!

a0UI Rod .oI.

~~
5 0

~ 
C,  ci

- - - - B Springs S Q
S
S

0

C

Ph~ nsx
City 

~~~~~~ .I n I’ ? C~~
.

zs
51 C’~~~ 

~RUSSIII
C S

Octs lIce
I—

G /

~- FORT BE NI 
-‘5

0. 
— 

/ —

¼ / /
‘ ‘ • S

I3

41 /

A L A B A M A

I CI5.ttslsoocS ,. Co _I , ruosi Co— 
1 ‘ Stivur? Co 

~, 
L

C

p, I IWSS.t.r L.._ -
- C.

G E O R G I A
‘P
.

I 5 5 S S 
~~it ~I - I

+ 
SOUNd UI.. •Is5.s a?v ‘ auo~~oo aSS. +

- - - - - —~~~~~ — - - -‘- - - - -5- - - -- -5----- - —- -~



r - - _ _ _ _  - -

WHITE SANDS

L1~’r~/’
WHITE SANDS

L MISSU RANGE

- 
M C GREGOR RANGE

oRS3o
~i1 ~~~~~~~~~~~

I _ r m ’~ 
‘ 
-

~
“W5JTE SANDS 0

OROGR,WCE

RANGE FORT BLISS ‘
~~~~~ 

“
~ 

5,
MESQUITE k->---( ~ 

“

~~ o5VD 
~~~~~~~~~ I i~i 

“5  
b.: 

- -

BERING

54e. i.., . - . . — -‘  . .  $
~!o ~~~ - - _ , , .  -- ‘— - - —S . —  H*d~p~tfl Co

- 

—~ FT BLISS

~~~~~~ 
EL PASO MILITARY RESERVA’TlON

1~~~~H ’. ? . .~~~~~~-

~~~~~~CS V55S II ~~~~. LSSd’ .,. ~~ , I N I . ~~~~N.,. I N C I S S S . •  I.S5~~~~~ S.. P*4 SIN. S-’ .~~,, L UI~

--5 - — —  —.-‘—.—~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 5 — 5 - ,- 5 - - - —



r ____________________________

-5---’

+

0~ 

+

U p I— ‘5’ C 

V.,

E o  

V S .
O U S

2’

\\-

0 

S (~

8 

. g

-~~ 

N 
2 s~~

~~~~
2 

~~~~

‘
\~~ 

• , ,‘
‘

~~~~ ~~~~
. 

~~ : .
- ~~~~-~~~~~~~

-

- L

• ~~~~~~
1
v— ~~~~~ 

(

• ~~~~~

-

~~
- 

~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~

° 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~ ~~~~~~~~~~ ~~~~~~ ~~~~~~~~
• 

2’

- C 

! •

10 ~~ ~~~
.s

2’ ) • ~

~ 
~~~~~

) -; :c~~ ~~~~- -5

5_S .-’,-
; 

~~~~jJ ~~~~~

- 
•

S

_:i_ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

+

-- - ------~~~~~~~~~~~~~~~~~~ -



- - - ‘ - — -5—- -5— - - - - - 
- —- -

+ FORT GORDON \. 
-
~~

GEORGIA 
/
“
,Y 

- 

~~ / \

~~ Thomson 

,: 
(AUGUSTA~~~~~

4

A,,. 

/ 4~~
\

0

\\

~~~~

\ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-‘t. °+i’, ‘SN- ,.. -~

_“.- -,/ ‘S ‘-N 
- J .-

4 “S,,. ~‘~~~~N / 7  ~~~~

~-‘~~~~
-“

~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- —~~‘--5 - / / f~

~~~~~~~~~~~~ ~-5
~S
\ 4t~—’f B5 Y~~ ‘-!~~

- 

~~~ .
4/c~4Co_ - s~., - - 

/ (I 
~~~

‘ i~ j  ,,- ,~.} N
•,

—-.C.J
*,__.,d

._- 
~i 8~,,,

/ ~S •~ j•~~ _\ ‘
~ \ ~. -

/~~~~~
4’ \ (~~L C’o

‘
~ \ \ 1 ~0 ~~~ ‘/ 

~ -\~~~~~~~~ Wrens /
- 
\ 

- c~ _—
~~~~~~~ ~ 

.S _a-
.5

I 

- 

Wo~nesbo~0

SOURCE : USGS ATHENS : 250,000 SERIES

÷ I +

- --5--S ~~,- S - - 5   --5-- -- -- -



r —--5  -— ---—---—— - ----—-- - ----5-----

‘, -5

” - 

~~~~ 

S

S 
‘5 _._•_ 

‘5

‘5 0 ’ ~~~~ 1’
8. ~ ‘ u ~ • ,

—-
‘5 5-’ 

I
- e

‘Cs, 
‘
5
45 ‘~~N.:, 

—-“
—
I

I - I . L ~~~ C)j~
— s ’\.

- ,g— , . - S “.,,.~ 
.
. 

5— ’U~~ 1 ‘

~~~~~ I
~ ~i . —  ‘

~~~~~ ,;.a . ‘
~~ ,._ 

. I .

~ 8

’ 

~! 

\
\
~ 

k. . 

~~~~~~~~~~~~~~~~~~~~~~~~

~~~~ 
---
NH ~~\~\ 

.5.- ~T•”•~’Zr_’ - 
---

I 

‘

-~~ ~~ ) 

.5— .
’ 

- 

-

. 

:~ : “~~ ..•~~ “s’ 5r — -
‘

---‘ - ‘.5’ 
“~‘

• 
- •~~~~ I~~ ~~ 

- 
1

-‘-—‘-SN- “~~~& .  S
- . \ o s  —— U  a ’ ..,

UI5— 5 I
- S , ‘

55 
0 ID~~~~~j

ID

- — 
Lo. 

• 
- ‘

_5 •5

W

(N 43 ‘4~,~’ ‘N

C - - .5
I (v_ o

1/ ., 0 -l

S ~‘• 1 °

!

z 
/ 

~~~~~~~

,~Y

1 

~ ~ 

,U 

/ 
-
,

5 - 5-,,

,‘ 
0

,I. _,
,5 $5~~~ /

.- ‘
,
-- - - -. , e- ’

— 
‘_ — _  ~~~~~~ ._.,U s 1 5  — .._ ~ -_— __



- - -— - - _ - - —‘- — --- —5 -~~~~--.--- ’-~~~~~~~~~~~~~~~~ - — - — -—- --— ----—- --— -- -_ -. - - - - - 5-- -—

+- ser~~~ +

- r— r 1

I 
L

11 L_J
— U °ZI .” o’II°~J N-

-~~ I L• ‘~ ~~~~~~~

/ 
‘

~~~~~ 
U
-)

‘
I

’ 

~! 
:

E 0

L 

5~L:IIIe IIII1 ~
- j •, 

- 
- 
..

~~~~ 
‘
*,~ ,/

- 

I~~~~~ 
~~~~~

‘ S 1
.5, a ,

~
,‘\ -

‘N. 5

.7
r - - 

-
~~~~~

‘ 
—~~~~ 

— —

( /
I
, LI

-f J ‘ - 
-f

_ _ _ _ _ _ _ _ _ _ _  - - - - - - - 5- - -- — —-5



- -5—--- -5.’r

-\ lj +
I 

. I~/ 
_ - 

- 
S. 5~~~ ~~clSI ~~~~~

., Aiunip 4iso.~ _L 
—

— 
— 

- 4441. 03 , S IDQ
- I

- v- i--
- - .5 - N

— 
— 

“‘
~~‘~~~I’ g’ 

- - - 
- !~‘

,~~~ •il
• 

.\ 5
~
’ \~

.

~~~~ I •~ l~ ~~~ ~~~~~ 
~~~~~~~~~~~~~ 0

-5 ’,

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ -\LL. I~ 4~ un03 IS5~ 03 - .5

I~ g

- U~~. , - ‘ -- 
‘- - 0 g

4~~0
C U  - 

S
I -

~~~~•
L~ u

j  .5 ,4-) I

+4 

1

- 

_ 
- - - -4



r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~—— -  

+ -- ~~, ~~
. ,, / +

~~~ 
‘: 

~~

-

~~~~~~~~~ 

0

I 
, 

~~~~~~~~~~~ I ~~~~~~~~~ 

-

,~~ “6 05 
- -  

-

~~~~ ~~
‘ —

~~
‘:.

~~ r ~~ LI, - 
- ,  / - ,- 

-~~~~~~~- 
1 

~~~~~~ .
-i

~ 
-

- I ..
~ 

/

~~~~~~~ 
-

~- ~ P 1
;~ ~~

— ‘ 
. 

L.. ~. ~~~~~~~

‘ii-” ~-2~~
_
~~~ ’ 

-

I ~ r’- i r ’ t ’ ,~ ,
p—

k- .. 
~~~~~

!- 
-

~~ i — - .‘ 
-
~c_ -‘ — I -

- A .L I4fl O3 3H~~N VRO ~ — j  •1-
—

oI1~ ~

., U ~

S I

I’ ±

-5- - - - _ _
— 

-5—— — —.--~~~~~~~
‘
~~

—--—- -5-- ‘—S 
~~

- — 5-_ S
~

-5
~ 

— .4



r ——-- - - - - - --. -- - . - - - - - - - -

/‘ JEFFERSON PROVING GROUND ~~
INDIANA

r Napol .a n
W sltpo r t -

I ~s 
~-
‘

—----— -—----- / ~— - 
Z.sias - 5 Osgood M,Iae  -

• ‘5 ’-
-
,

“I. - -,

CII -
- 4515 ‘S HOttOsi

F,.,
, NobroOc . .. 

~~~
‘ •- • ~~ 

V Sr.o ~II..
- /./ S

,‘ B ,,.h Crss15 - I
Rsii rv0~r •u’P (
• CI H ~‘ _\

BUI?S,VII IS 
-

JE~FFERsoN

- V IUIOU ,

-‘ I ~‘°I S I ~_ I ~- —.5-’) 

~~~~~ ~T PROVING
- 

- I

1 ,0
.5- -

~~~~~~~~~~~~~~~~~ .)_ ._~~~
_ . 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
5 - .ISfflrson Co. 

I 
1~~~~-— -

çc~ SD~,~ ont ’5 -. -

I GROUND ~,
I M~ddI ?or ~ Cor.aon

‘--—. ( - 1 I
- — 

J 
~ 

Sill 1i -~

15 •
9,

r~. \~ Ch i n a
- - “ 51’ w i ,t  ,

- 
~- ,‘S CI~ :~,

- 
, ‘4 o,b~ ”. - — 

- ;I ~- 
North

L~~~~IJ Modisoe,
Modison I

-

~ 
-1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I

Co ~
‘°“°°“

~~~ / ,( 0 

\~~~~~ - ‘~~~~~~

L~~~~~, ~~
i3
.~:c,

2 I 0 2 1 ~ J~~~,J SillS ~5I $OUØCI : LOUISVILLE AND \
- L ___ L__~ —‘ UCINCINNATI UsGs ‘ C a r ro l l t o n

+ I if s rso,ooo sulEs
ll

- - -- ~~~~~~~~~~~~~~~ 
.r~ ~~~~~~~~~~~~~~~~~~~~~~~~ .5



- -  ‘ ‘ “  ~~ -5-5 5--’~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -— ----- ~~~~--—  - - -- -

CERL DISTR IBUT IOI
41)1)8 I 55150- I St I US Army Engr Dt + , Europe
Chief of Eng ineers A TTN: T echn ical  Llbr51 ry ( 3 4
AT IN: 04th -A SS - I  (2) APO New York 097 57
*115: DA 15N- M PE- T
AITN: UAEN-MP0-B Cosomonder
ATIN: UALI4- MPO-I I HQ USAR CUR 7. 7th A m0 ’
AIlS: PA LS -- Mr/ -A ODCS/ Englneer
ATIN: DA Ih-M1’R AT IS : A IA( N-EH (4 )
I I I T N :  DA1N -R[’L APO New York 09403
Ail s : DA [N-2C1

Cosiriander
It Belv o i r . VA 72010 V Corps
A l ’ ’. t e,rn1’~-~ Ye ourcec Center ATTN : AETVDEH

AIT N: ~~~~~~ 4 1 4 9 .  Library APO New York 09079
AIlS: lISA Commander

VII Corps
ATIN : AETS OC H

7 4 APO New York 09154
4 754 A ’ F ’ .
A i ’ .. 11, 5,-F 4 Cossnander 2 1st Support Command

ATTN : AEREH
Ft Lee . .:- 23801 APO New York 09325

12)

It ‘I rI. - , GA 4 03 30 Counnander 
-- 1 , 1 . - I ’ ’  US A rii~y Berlin

ATIN: A EBA-E N
APO New Y ork 097 42

Cosrr~ander (iS Army Southern Europ an
Task Eorce

- - “-ce, ATT N : A ES E-EN G
‘~ u~ s~ “4 7053 APO New York 09164

11 l N, I 4 1 4 ~~~~’

~ I ’ t544 Commander

314 ’ US A rmy l ’ s sta l l a t lo n  Su/ port A c t i v it y
I t  ~~~~~~~~~~~~~~~~ - •57 54 , Europe

- - -  - 4 4 , 4 4 - ’ AITh: AEIj (S-RP
-- - 

~ 

‘ APO New York 09403
‘ RAF ~~ , : - : . , Commander

‘~S - -~ 
7th Army C ombined Arm s T ra i n ing  Center

U - - - - - -
- 

~~ ATTh: AETflq -148D-EpiO
Ft 4,”.. VA 2 ‘S1~ APO Sew York 09407

- .0
- 

- 
4- 1.1 Nell B n I , ~~~~ US SR

Ft 4’.- ~‘ - - Ha r r l ’~
,, . :s ;‘ . ~ 

(Code’ 100) 411 1 -
1~~~,’’,-, an :,-s, -’ U.S. Navy  s’ s- I l ,, • - k ’ , Ve ’ - ’s’’

Ft - - ‘ ‘ , - . ‘3’ . u 3  So. 6, IPO ,.‘ “ l~
I’ ‘ IS , - ,

4 ’ A f ’  ~U Defense (4 ,~, ~,r—e-, , t  1 on
• - - - ‘ - NJ 07711 5 AIIN: (‘TA

‘ IS A ’ C r f  L , rneron St )l ‘054
~ t i N 1 , s , VA 14- -- ) Al~~,on d r ia , ,-

It  4,,-~~, , -  r,4 ‘ :~~n4’
USA11V~~ - -~ 11,,,c-r,1,’ U Pr.-’v ° :  i round, “-‘ 21010

Ft Pu , k e r , A L 4(14- I A I l S :  W~ I Ii~ r, H,’
AIlS: CPT Va r l t o r - t , ~l lp

4- 66021 AT IN: Dr . Emi g
IMP Aberdeen l’ r p v , , - : Grp .,nJ , MD 21005ps- U I , , 411 84022 ATTN : ANXH [/J. 3). W el  Si

( 5  I4 ,~~ p h,, - 62 4~~4. I 4

4 Q ,  Is? I ’  1-’. _ Ft ‘ ‘l ~ y .  4.’  4 5 4 3 ,
‘Ifl . 54 4 ’ I n S  D’ s £ Ft  Po lk , LA ‘44’’)
S Q . ~5b 

nc 1’ ’’ 1 Ft (‘ .5 , (A ) 3941
lnvl ronc.,ntal Of f i c es

Ft Hunter Ii gq ett , CA 93928
Y~ ki o,a F ir Ing Cen t e r , WA 9890 1
Ft Drum . NT I 1,-I l
dl ’ ( I  cr50,, rr~ , II .I Ground , TN 47/50
Ft C - ~ ’~ (114 , CO / 1 1 5 3
El. B r.I’ , .4, NC ~- ‘Iu?
F t  Sl. -.ar .J , ,~3 1 ) 1 1 1

- — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -



—- --‘~~~~~~~~~~~~~ ---- - -~~~~~~~~- - -~~~~~~~~~~~~~~~~~~~~~~~~~~ - -~~~~~~~ - - -~~~~~~~~ - --S - 5 - - . - -—-- -5 - 5 - -

US Arr’y Engr Dint
AIlN: Chief ,

kansas  C i t y
Omaha
Ba It iniore
hew Sorb
Norfolk
Alaska
Seatt le
Far lust
Japan
Jatkson,l l le
MobIle
S vannah
Ins Anod es
Sac rarlL’n to
Al buquerque
Fort Worth
Litt le hock
Tu lsa

US Army Engr Div
ATI6: Chief , Div Engr

Lurope
Huntsv( lIe
Missour i R i ve r
North At lant ic
North Pacific
Paci fiC Ocean
South Pacif ic
Soathwestern

H~~;A , TRAUOC
Ft Monroe , VA 23651

Commander
HQ OA , USA FORSCOM
It McPherson , GA 30330

Co soander III th ief
i1V) 4 , US Army
L urope and Sev oth Army
*70 Sew York C7403

Conmander
HQ’JA , US Army Japan
APO San Franc sico , CA 96343

Coceander
II()OA , EI ghti~US Army
APO San Francisco , CA 9630 1

Al /PI)X I
WAS i Pt 20320

NAVYAC/ Code 04
A lena ndr ia . VA 22332

- ----- ~~~~~~~~~~~

—--5 - - - ---5—-



r 
—-- - .5 ---- ,- --‘- ---------- -—‘-- --- --5

~~~~~~~~~~~

——-- ----- - -5 - —------5— ‘

~~~~~~~~~~~~~~~~~~~~~~~~ 

- 

~~~~~

Goran , W i l l i a m 0

Water qual i ty  data for Army milit .,ry ins ta l la t ions  / by W , 0, Goi--a n ,
R , (, Rigg ins , - - Champai gn , IL Col Ist r uct ion Enj ineering Research Laboratory
Springf ield , VA : ava ilabl e from NTI S , 197 9,

129 p. 21 cm, (Technical report 5-63)

1. Water qua l l t r .  2 , ‘Ill it a r e bases — -  watpr supply , 1, Ri ’J - ;in s, Robert F ,

II . 11th’ , III. S’rjes : 11,5. Construct ion Eng lllee ring Research Laboratory ,
Techni cal i’ ti j,IuI ’ l .

F’

I

- ~~~~~~~~~~~~~~~~~~~~ 
- - - ——


