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APPENDIX A

Organizatlions Surveyed

I. Federal Agencles
A. USDA
1., Agricultural Research Service
2. S8Soll Conservation Service
3. TForuest Service
B, U.S8. Army Corps of Engineers
C, U.S. Department of Commerce - NOAA
D. U.S. Department of the Interior
1, Geologlc Survey
2. Bureau of Reclamation
3. PFish and Wildlife Service
i, Bonneville Power Administration
E. Tennessee alley Authority

F. Environmental Protection Agency

II. State Agencles

A, Alabama Development Offlce, State Planning Divislon

B. Arkansas Dept. of Commerce, Divislon of Soil & Water Res
C., Callifornla Dept, of Water Resources

D, Delaware Dept. of Natural Resources

E. Florida Dept. of Natural Resources

F, Idahc Dept. of Water Resources

G. Illinols

1. Dept. of Pransportation, Division of Waterways
2, Illinols State Water Survey

H, Xansas Water Resources Board
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State Agencles -- Continued
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Kentucky Dept, of MNatural Resources & Environmental Protection,

Division of Water Resources

Maryland

1. Dept., of Natural Resources
2. Water Resources Administration

Massachusetts

1., Water Resources Commission, Division of Water Resources

2. Division of Vaber Pollution Control

Missligslppl Bosard of VWater Commissioners

Montana Dept. of Natural Rescurces and Conservation
Nebraska Natural Resources Commission

New Hampshire Qffice of Comprehensive Planning

“North Dakota State Water Commlssion

*Ohlo Dept, of Natural Resources

Pennsylvanla Dept. of Environmental Resources

Puerto Rico Aqueduct and Sewer Authority

South Dakota Dept. of Natural Resources Development
Tennessee State Planning Office

Texas Water Development Beard

Vermont State Water Resources Board

Virginia

1. Dept, of Conservation and Economic Development

2. State Water Control Board, Bureau of Water Control
Management

Washington State Dept. of Ecology

Visconsin Dept. of Natural Resources

Wyoming State Engineer's 0fflce, State Water Planning
Program : _ '
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Iv,

State VWater Resources Institubes

A, University of Callfornla Water Resources Center

B, Colorado State University Dept. of Earth Resources

C, Universlty of Hawall Wabter Resources Research Center

D, Idaho Water Resources Research Institute

E. Purdus University Water Resources Research Center, Indiana

F. Loulsiana Water Resources Rescarch Inotitute

G, University of Malne at Orono Environmental Studlies Center

H; Montana Unlversity Joint Water Resources Research Center

I, University of Nebraska-Lincoln Water Resources Research
Institute

J. University of Puerto Rico Water Resources Résearch Institute

K. ‘Clemson University Water Resources Research Institute, 8.C.

L. University of Tennessee Water Resources Research Center

Universities

A, Unlversity of Kansas

B. University of Xentucky

C. University of Nebraska

D, North Carclina Stabte University (2 resp . °: s)

E. Ohio S8tate University (2 responses)

?, Purdue Uniﬁarsity

G. Unlversity of Taxas at Austin

H. Utah State Unilversity

I. Virginia Polytechnle Instltute and State University

d, Michigan State Universlty




VI.

A . -
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Countles

A. Anne Arundel County, Maryland ‘
B, Baltimore County, Maryland

C. Falrfax County, Virginia

Private Consultants

A,
B,
C.
D,
E.
F

Wilson T, Ballard, Baltimore, Md.

Dalton ~ Dalton -~ Little -~ Newport, Baltimore, Md.
Hlttman, Columbia, Md.

Maty, Childs, and Associantes, Baltimore, Md.
Rummel, Klepper, and Kahl, Baltimore, Md.

Yhitman, Requardt and Assoclates, Baltimore; Md,
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AFPENDIX B

WATER RESOURCE ACTIVITIES OF STATE AGENCIES

- Appendix B summarlzes the activlities of state water resource

agencieé by percentage of time devoted to different arcas of

research,




WATER RESOURCE ACTIVITIES OF STATE AGEMCIES
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Nevelopment Office
Ala. State Planning Div
. |Dept. of Cormerce
Ark, Div. of Soil and 140 15 130 15
Water Resources
Calif, Dept, of Water 3129 20 3 5113 }0.3] 2 22 (2.7
Resources I
State Water Projeci 43 50 7
Del. Dept. of Natural 20 |50 | 30
Resources : BRI R
Fla. Dept. of Natural Xt - (1) b
Resources
{ of Professional $taff] Timg ;
Idaho Dept. of Water 10 515 21 Xp3oixe (62
[Resources )
Gept. of Transpor-
I11. tation, Div. of 2 13013 1t2 . I0 f12
vaterway .

{1) Most work done in this area.
{2) Administration, Dam Safety

X = Mentioned, but no percentage figure given.
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S 2 5 5 ¥
10 | 10 10 5
— 4 = B S .
30 10 | 30 30 |
— b— — 4 — - - o — 5
iv. of Water X @ | x| x|{x | x|x
iv. of Water e S
1lution Control 50 | 50
Miss. F:dof Nater w| | e sl 1w |15 ‘
issioners
-
Mont, t. of Natural 2 2 120 3{(8)] 21 « 4 (e\{

(3) Aouifer Simulation <5
Watershed Simulation <5
(4) Most work done in this area.

(5) Part of Rainfall-Rumoff Comput..ion § Modeling.

(6) Other Department Activities 62%
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(7) Total time in water resources = 5.15%
(8) Construction 10%
(9) Land Use Inventory 104

(10) Estuarine Hydrology 3%
Estusrine Nater (uaiity 3%
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(11) Public Water Quality Momitoring 1%




APPENDIX C

HYDROLOGIC MODELS USED BY STATE AGENCIES

Appendix C lists hydrologlic models used by the state water re-
source agencles, Applications and origins of the models are

also included.




HYDROLOG!” MCDELS USED BY STATE AGENCIES

ORIGIN OF MODEL
STATE * AGENCY MODEL NAME APPLICATION
N HOUSE OTHER
Arkansas Nept. of Commerce Stanford Watershed Model - Rainfall-Run *hio State University
Div. of Soil & Water|Ohio State Version of f Computa-
Resources - tion & Mod.
California |[Dept. of Water Res. |Streamflow Simulation & SmowdRainfall-R/0O X
‘ melt for all Major Rivers § |Computation
Streams in Calif. & Mod.
Snowmelt
River Hydrau
lics
Estimate of Monthly R/O by Igainfall-R/O X
t Deviation om. § Mod.

& Correlatio

Streamflow Rating Table Data Gatherxqg X
River Hydrau

T
Rain Frequency Analysis Data Gathering X
§ Corr.
Rainfall-R/0
[Com. § Mod.
Unit Hydrograpk ainfall-R/0O X
com. § Med.
Reservoir Area Capacity TabldReservcir- X
jater Supply
fanagement )
Backwater Curve fur a Lined ]River Hydrau X
Channel
Hydrology Evaluation & Analy-Data Ga./Cory. X
<*s Program
Calif. Aqueduci Hydraulic biic Works X
Simulation Model esign |

Daily Water Flow Data Suu-aribata Ga./Cori. X




ORIGIN OF MODEL
STATE AGENCY MODEL NAME APPLICATION
N HOUSE OTHER
California |[Dept. of Water Res. |Daily Flow Data History File [Data Ga./Cortg. X
(Cont.) Update
River Cross Section Plot JRiver Hydrau X
Water Level Plots ]B;ta Ga./Coryg. -
Nperztion of the Calif. Aqua{Public Works
duct Monthly Operation Sub-
System 2 § 3 (2 moilels)
Flood Flow Frequency AnalysigFlood Fore- X
asting
Probable Maximum Precipita- ata Ga./Cory. X
tion v ainfall-R/0
Mod. —
Flooa Hydrczraph Package 2infall-R/0 J.S. Army Corps of
(HEC-1) Com. § Mod. Fngineers
Unit Graph § Hydrograph Rainfall-R/0 X
Computation Com. & Mod.
Unit Hydrograph § Loss Rate ainfall-R/0 X
ptimization “om. § Mod.
[Water Surface Profile Data [pata Ga./Cory. X
Edit
Water Surface Profiles River Hydrau ] X [Modification of
(HEC I1) (Modified) [OE Program)
4
Idaho bept. of Water Res. [|Snake River Simulation Prog. Reservoir- i
. iater Supply
{anagement
esources Plin-
ing
ear River Simulation Prog. es.-Nater X
upply Man.

es. Planningﬁ
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ORIGIN OF MODEL
STATE AGENCY MODEL NAME APPLICATION
[N HOUSE OTHER
fidaho pept.fgf wa;er Res. nake Plain Groundwater Modelfes.-Water 'niversity of Idahe
ont. Eupply Man.
[lroundwater
Fes. Plannin
Boise Valley u.nundwater Mod.Ees.iWater X With University of
upply Man. daho)
Croundwater
Res. Planniqg
Boise River Ecologic **»del Res. -Fater fetratech, Inc.
pupply Man.
fater Quality
ies. Planning
Fllinois Dept. of Transporta- [Flood Hydrograph Package Public Works V.S. Army Corps of
ion ) {dEC 1) fngineers
pivision of Waterway Water Surface Profiles Public Works v .S. Army COE
'HEC 11
i )
hultiple Correlation § Rainfall-R/0 X
[Regression Analvsis Lom. § Mod.
Log Pearson Type III High Rainfall-R/0 X
§ Low Frequency Analysis [om. § Mod.
Implicit Dynamic Flood Kiver Hydrau. ational Weather Ser.
Routing
Explicit Natural Streamflow River Hydrau, X
Routing
State Water Survey Iiludas - Urban Pain, R/O Rainfgll-ifn X
Com . Mod.
Numerous Groundwater Models [Jata Ga./Cory. X
Croundwater
ansas ater Res. Board Reservoir Daily Quantity § es.-Water X
I‘ Quality Routing Model upply Man.
g




ORIGIN OF MODEL
STATE AGENCY MODEL NA-E APPLICATION
N HOUSE OTHER
Kansas Water Res. Board Basin Hydrology Simulator Res. -Water hSGS & Kansas Univ.
(Cont.) Supply Man,
Rainfall-R/0O
Com. § Mod.
Aquifer Simu
lation
Watershed Sif-
ulation
Pricing Policy Model Economic Ana X
lysis
Kentucky Dept. of Natural Res|Unit Response Channel RoutingRes.-Water pISGS
& Em» ironmental Pro- . Supply Man.
B;:tig? Water Res Reservoir Flood Routing Public Works IS011 Conservation Ser
’ ’ Data Ga./Cor
Water Surface Profiles River Hydrau RS Army COE
(HEC I1)
Reservoir Routing Frograms Public Works X (With USGS)
Maryland [Water Resources WSP-2 River Hydrau S5cil Conservation Ser
%d”xHIStratlon TR-20 Res.-Water ISoil “nservatior Ser
Supply Man.
Rainfall-R/0
Com., § Mod.
WRA-1 Data Corr. X
WRA-2 Data Corr. X
WRA-3 Res.-Water X
Supply Man.
Massachusetfs Water Res. Comm. Ipswich River Model Res.-Water LSGS
iv. of Water Res. Supply Man.
ater Cualit




ORIGIN OF MODEL

O
N

/C
Rainfall-R
Com. & Mod.

STATE AGENCY MODEL NAME APPLICATION
N HOUSE OTHER
Mass. &Hater Res. Comm. Cape Cod Groundwater Mcde! €s.-Water ISGS
(Cont.) upply Man.
sroundwater
Div. of Water Pollu-|Steady State River Quality kater Quality §D Contract by Div.
tion Control Steady State r:tuary Mcdel jater TQuality RED Contract by Div.
Time Variable Hyvdrodynamic jWater Quality RED Contract by Div.
and Water Quality Models 3
Fwntana Dept. of Natural Res{State of Montana Water Plan- ain€ail-R/0 Montana State Umiv
% Conservation ning Model ‘om. & Mod.
Nebraska fNatural Res. Commis- |EPA-QUAL-1 Latcr Quality jexas Water Develop-
sion hent Board & EPA
EQP-QUAL-2 ater Quality Fexas Water Develop-
L sat Boazd £ _EPA )
HISARS pata Ga./C¢ X

Water Surface Profiles
(HEC-11)

River Hvdr: *J

CO

m

IS Army

”

orth DakotaState Water Commissiqn

upply Man,

Flood Hvdrograph Rainfall-F X
om. £ Mod,
Benefit-Cnst Ratic Fconpomic Ang X
Canal Earthwork Public Works Bureau of Reclamation
Streamflow Correlation data Ga./Cory. JS Army COE
River Basin Model Res.-Water X

Dam Earthwork

ublic wWorks

Flood Routing

Ees.-iater




ORIGIN OF MODEL

STATE AGENCY MODEL NAME APPLICATION
)
N HOUSE OTHER

[Phio Dept. of Naturai Res|Water Surface Profiles River Hydrau US Army COE
(HEC-11)
Regional Frequency Computa- |[Data Ga./Corj. pS Aray COE
tion (L-2350)

R .

Pzan. Dept. of Environmen-|Water Surface Profiles iver Hydrau X

;::e:;saf Res. Pro- |Water Surfac= Profiles River Hydrau [JS Armv COE
Fran-ing . (HEC-11)
Synthetic Hydrograpl Flood rore- X
asting
Reserveir Routin; ublic Works X
Average Annual Damage Comp. Fcononic Ana 'S Army COE
Culvert Pesign Public Works ureau of Public Road
Flood Fregquency Amalysis Fﬂood Fore. enn. State Univ.
Precipitation Study for Pa. ruta Ga./Coryg. X
erto Rico nqueduct § Sewer P.R. Hydrological Rainfall es.-Water Prepared for the
uthority Simulation upply Man. Commonwealth Ly Sin-

ata Ga./Cory.
RKainfall-R/O

rer Infomation Ser

Kom. & Mod.

P.R. Hydreologic Data Bank es.-Water repared ior the
upply Man. ommonwealti, by Sin-
anitary En- er Information Ser.
ineering

ater Qualit
ata Ga./Cor
ainfali-R/0

e — e ——

om. § Mod. 1
onservation ]
PIPENET (ICES System) es.-WNater MIT, Cambridge, Mass.
1 upply Man.




ORIGIN OF MODEL

STATE AGENCY MODEL NAME AFTLICATION
[N HOUSE OTHER
Puerto Rico| Aqueduct & Sewer STATPAC Res.-Water vsas
Authority (Cont.) Supply Man.
bata Ga/Corr.
conomle Ana.
Texas Witer Development SIMLYD-II Les.-vater X
Board Bupply Man.
SIM-IV Res.-Water Water Res. Engineer
bupply Mo... Inc.
fconomic Ana.
MOSS-IV bata Ca/Corr. Roy Beard, Center
Rainfall-R/0 for Res. in Water
fom. & Mod. Res., U of Texas/Aug.
FILL-IN bata Ga/Corr. Water Res. Ergr.,
ainfali-R/0 Inc.
fom. & Mod.
RUAL-II, DOSAG Water Quality EPA - Water Res.
Engineers, Inc.
LAKECO Res.-Water Water Res. Engr.,
Supply Man. Inec.
Water Qualit
ECOSYM Economic Ana X
HYD-1I Fublic Works Water Res. Engr.,
Res.-Water Inc.
Supply Man.
BAL-I Res.-Water Water Res. Engr.,
Supply Man. Inc.

Water Qualit
Estuarine Hy

'F.S'rzco

Res.-Water
Supply Man.

Water Qualit]

Water Res. Engr.,
Ine.

ety




ORIGIN OF MODEL

STATE AGENCY MODEL NAME APPLICATION
[N HOUSE OTHER
Texas Water Development |RESOP Res.-Water |
Board (Cont.) Supply Man.
GWSIM Res.-Water X
Supply Kan.
Estuarine Waj
ter Quality
[IMAGE-1 Estuarine Wwa} ¥
ter Quality
L-3 Fes.-Water Water Res. Engr.,
Supply Man. Inc.
R IVTID Flood Pore. wWater Res. Engr.,
River Hydrai Iinc.
pom Water Quality X
[Vermont Water Res. Board OWIN . River Hydrau} TR¥, Inc.
Virginia State Water Control MWater Quality Mathematical Water Quality X (With Va. Institute
Board >del - Streams, Estuaries of Marine Science)
Water Quality Mathematical Water Quality X (With Va. Institute
Model - Waste Discharge Per- of Marine Science)
mits
Groundwater Simulation Digi- | Groundwater X (With USGS Water
Eal Model Div.)
Washington | Dept. of Ecology olumbia Basin (3 models) Groundwater USGS
dessa Groundwater SGS
alla Walla Groundwater USGS
ullman Croundwater USG3S
pokane Groundwater USG3
axima Res.-Water Wash. State Water
Supply Man. Res. Center




ORIGIN OF MODEL
STATE AGENCY MODEL NAME APPLICATION
[N HOUSE OTHER
West Va. Water Resources [EPA QUAL II Fanitary Eng. EPA
pater Quality
PA Horne 3n1tar) En:. EPA
er Quality
Curve Fittings & Model Selec- din.;Al-r'? PnD Dissertation,
tion Methods E Mod. W. Va. University
*ver Hydrau.
Wisconsin Dept. of Natural Reslow Flow Study for Water Late Quality USGE
uality
Wyoming State Engineer's Later Rights Information dater R ts 3 Dept.

Office

bystem

Surface Water System

fes.-Water
Bupply Man.
[onservation

bes. Planning]
tconomic Ana.

Reservoir Operation Model

bes.-Water
Supply Man.
fonservation

Lconomic Ana.
fes. Planning

Flatte River Hydrologic Modelfes.-Water

bupply Mar
‘onservation

conomic Ana.
es. Plazuning

U. of Wyoming Water
Rescurces Research
Institute

#ater Model

.ower Platte River Ground-

es.-Water
upply Man.
‘servat:an
conomi: Ana
roundwater

es. Planning

n
«d
77]
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APPENDIX D

COMPUTERS IN WATER RESOURCE USE BY STATE AGENCIES

Appendix D lists the compubers used by each state water resource
. agency, lIndlecating utilization (whether shared cr dedicated),
locatlon 1f not in-house, total use in hoursz per week, and per-

centage of total utilization for water resource activities.




COMPUTERS IN WATER RESOURCE USE BY STATE AGENCES |

% of
UTILIZATION LOCATION TOTAL "i'f' _
USE utiizaton
IN | ORGANIZATION B for vater
STATE AGENCY COMPUTER HOUSE CITY (Hrs/wk) |res. activi-
it
Ark. Dept. of Commerce lﬁ“‘"%' (in
Div. of Soil & Wate IBM 370 X Univ. of Arkansas evelepusnt
Ragoupeas- ptage) |
Calif. | Dept. of Water CDC 3300 X X Sacramento 115 20
Resources
IBM 1130 tie Res. Bldg. shared
to 360/195 1 X with Natl. Weathen 100
| _Suitland, I4d. Service
Nova 1220 X X Sacramento 100
State Water Project] UNIVAC 418 X X Sacramento 168 100
HP 2114 | X X Sacramento 168 100
HP 211€ X X Sacramento 168 100
HP 2110 X X Sacramento 168 100
CE 4040 X X Sacramento 1€8
Honeywell 31€ X X Sacramento 168 100
DMI 620 X X Sacramento 158 100
PDP 85 X X Sacramesnto 168 100
ECOSYSTEMS

INTERNATIONAL INC.



UTILIZATION LOCATION TOTAL 5 f'
USE nuﬂnn
"ORGANIZATION &
STATE AGENCY COMPUTER CITY (Hrs/wk) |r hﬂes octm—
CDC 6400 X U.C. Berkeley 1 Unknown
Dept. of Water Idaho State Offic
Idaho | Resources IBM 370/145 X Bldg., Boise (Stage 1 Unknown
L
Dept. of Transportd-
I11. tion. Div. of Watep-IBM 360/155 X L)
way
State Water Survey| WaNG 3300 X ( 0 1 100
severaa
s consoled)
IBM 360 X Univ. of I11l. 20 Unknown
Kan. :g::; Resources Honeywell 635 | Kansas Univ. Com-| 2-10 10¢
putation Center
Dept. for Natural “hared by
Ken. Rescurces, Div. of| IBM 370/165 X I jall State 1
rces Agencles
$3000/mo
Ma. Dept. of Natural IBM 370/155 X for time &
—Resonrecs—— —- B
Water Resources IBM 370/168 {r—lx M:Lean, Va. Fnknoun 20 hrs/wk
Administration 155 ”
Water Resources Cofm. Pept. of Public
Mass. Div. of Water Res.| IBM 370/145 X Works, Boston
Div. of Water Dept. of Public
Pollution Control IBM 370/145 X Works, Boston 5-10
Board of Water Waterways Exper.
Hiss.‘l Commissioners Unknown Station, Vicksbur ,

ECOSYSTEMS

INTERNATIONAL INC




UTILIZATION LOCATION TOTAL w
» oo ok . [ eser
NIZATION & va
STATE AGENCY COMPUTER g By CITY (Hrs/wk) fres "octivi-
HOUSE 25
Mont. Dept. of Natural IBM 370/145 X Dept. of Admin.
Resources & Conser
vation
Sigma 7 X Mont. State Uaiv
State Central Da:}
N.D. State Water Comm. IBM 370/145 X Processing, High- 110 1.5
way Bldg,
ctate Central Datj
IBM 36€0/20 X Processing, Hgwy. &0 0
B2 4
Dept. of Natural State of Ohio
Ohic Resources IBM 370/158 Data Center 5 min 5
Dept. of Environ. Burroughs " T—
Pa. Resources Bureau B-6702 X ! Dept. of Transpor. 3 100
Puerto| Aqueduct & Sewer IEM 360/40 X X 100 0
Rico asthority -
- ; P.R. Highway Authdg-
IBn 370 X rity Sclentific Cqn. 0
Tex. Water Development UNIVAC 1106 X Y 125 343
Board
vt. Water Resources IBM 370/158 X Bethesda, Md. 20 100
Beoard
IBM 360/148 X X Minimal
ECOSYSTEMS

INTERNAHONALch
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UTILIZATION LOCATION TOTAL 5&
ORGANIZATION & voter
STATE AGENCY COMPUTER oy Qe (Hrs/wk} |res. activi-
HOUSE " Ities
Dept. of Conserva- | Private Contracto
Va. tion & Economic I8M 370/158 X in Richmond I
bDevelopment, State
Water Control Boar§ Ve. Dept. of Motog
IBM 370/158 X Vehicles, Richmon
Va. Commonwezlth
IBM 370/145 X Univ., Richmond
IB! 360/50 X
Va. State Water Cogtrol Va. Commonwealth
Board, Bureau of Wjter X X Univ. of Richmond 2 2
Lontral Management T
Wash. Dept. of Ecology USGS & WSU
aﬂ¢uun4ugL
W.V.U.. Morgantowr],
W. Va.| Water Resources TRM 360-serie 4. Va.
Dept. of Natural Boeinngomputer
Wisc. Relources IBM 155 X Services, Va. 10
(Pigures in la=*
column are total
DNR Water Resource$ IBM 3£0/155 X Optimum Systems 3C
terminal time; do | IBM 3707158 . 4 Ioc. Bethesda
not include total 1
usage for out of
house computers.)
Univ. of Wisec.
UNIVAC 1110 X Madison 15
35 water pesources)
UNIVAC 9%00 X r 25

CCOSYSTENS

INTEANATIONAL INC

- =



% of
UTILIZATION LOCATION TOTAL L;fo; _
. USE %n:lza?fgn
: ORGANIZATION & for woter.
STATE AGENCY COMPUTER [EDICATED ,_&‘,SE CITY (Hrs/ k) 'res. activi-
1
I Dept. of Admin.
IBM 370 X Madison 7
Cal. Comp. Dept. of Trans.
Plotter X Madison i
State Engineer's Unknown| Unknown Unknown |[Unknown
Wyo. OffTice Sigma T to userjto user Univ. of Wisc. to user |to user

IBM 370/155

State Dept.

Central D.F.

of




APPENDIX E

WATER RESQURCE ACTIVITIES OF STATE
WATER RESOURCE RESEARCH INSTITUTES

Appendix E summarizes the actlvities of stabte Water Resources
Research Instltutes by percenbage of time devoted to different

areas of research.
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WATER RESOURCE ACTMTIES OF STATE WATER RESOURE INSTITUTES

b : 22 ig E i§
- = 3=
-E‘ z E fz z -2 8 .5. 8= E
wEs - =3lL%l % g 3 = 2
=9 ny|oT E" .u ¢t 3 4":'5 e -3". 3 =P [
zggg g8 -3_':5;53: £2 g;E: g HIFHE
[E R | o
TAT AZENCY 3 29 !8 Es 32 ;ia" !89 § c &z 8 |6 '§& ]_E_ 3
Calif. Water Resources Does not t [in-hguse resei:-ch.
Center 1»__ .
Colo. Dept. of Earth 10 |15] S | 40 S 25
Resources | |
Water Resources T
Hawaii Research Center XX XlX X X| X X X X
3 —_— — —_— —f— — —t
Water PResources
Idaho Research Institute] 1 | 2 312 (20 {3+ 3 1 10 (15} 15 3 (18
Water Rcswrces__ il VL | |
La. Research Institute] 5 {10 |15 10 |25 S S 118 10 | (2)
Environmental
Maine Studies Center 10 |50 |20 10 10
Mont. U. Joint Watpr
Mont. Resources Res. er X X X X X X X X X
Water Resources
Neb. Research Institutel o |30 25 | 10 15

(1) Public Attitude Surveys 2%
Fishery Res. 15%

al

54

(2) Deep Well wWaste Disposal

‘X = Mentioned, but no percentage figures given.



OTHER

(3)

Ll
g -
&3 E ) !s §‘ 3
ogd g fg 2 Eg 8 £ g
s | > [ N o
E%fE of (B> [35|<E\3F 35 !! | ot g%
__STATE N Eﬁ‘l - E 3 313’ ig P :ih
da%er ﬁrsources |3
Nev. Center, Desert 0.5]4.5/0.307.8/15.942.4 17.711.1 B.9
Institute [__ oy
Puerto Water Resources 12.§ 25 |12.502.5
Rico Research Institutq
Clemson Univ. Watey
S:C Res. Res. Institutp 15 30
Water Resources —F F 1
Tenn. Research Center Wﬂ Repdrt op Rerpte Fensing

(3) Geothermal Energy 5.1%
Radionuclide Transport 10%

(4) Identification of Water Resource Probiems and Needs 12.5%
Hydrogeologic Studies 12.5%



APPENDIX F

HyUROLOGIC MODELS USED BY STATE

WATER RESOURCE RESEARCH INSTITUTES

Appendix F 1lists hydrologic models used by the state Water Rew
sources Research Instltutes. Appllications and origins of the

medels are also included.




HYDROLOGIC MODELS USED BY STATE WATER RESOURCE INSTITUTES

ORIGIN OF MODEL
STATE AGENCY MODEL NAME APPLICATION
EN HOUSE OTHER
Colo. Dept. of Earth Re- |CSU Version of Kentucky Rainfall-R/0 Kentucky Version of
sources, Celo. State Computation Stanford Watershed
Univ. & Mod. del
Snowmelt
Leavesley CSU Model Rainfall-R/0 X
Com. § Mod.
Snowmelt
Leaf Model Rainfall-R/O Ju.S. Forest Service
' Com. & Mod.
Snowmelt
ELM Ecological Total Ecosystem Mede
Research Re- Incl. Hydrologic Sys
lated to Water
SOGCY Rainfall-R/0 AEC, ET Model
3 Com. § Mod.
, Eculogical
Res. Re. to
Water
Hawaii Water Resources Res.|Hawaii Watershed Model, modijlInitial in- X
Center, University fied from Kentucky Watershed|vestigation
of Hawaii Mode) done in test .
ing stage
Conceptual non-linear hydro- |Preliminary X =
graph simulation model report done
in testing
stage
Instantaneous unit hydro- Study com- X
graph model pleted
Several water quality models|Study progreps X
Idaho Water Resources Ralston's Raft Rivor Model Groundwater X

Research Institute




ORIGIN OF MODEL
STATE AGENCY MODEL NAME APPLICATION
IN HOUSE OTHER
Snake Plain Model Ljroundwater X
being dev.
An array of 3-4 dozen stan-
dardized statistical and hy- X
drological/hydraulic models.
(Count as 42)
Indians Water Resources Stanford Watershed Ftanford Univ
Research Center
\Purdue University Streeter-Phillips
La. La. Water Resources |Lafourche Baycu Hydraulic Flood Fore. X
Research Institute ‘cological
La. State Univ. es. Re: to
§ Agricultural a.er
& Mechanical College iver Hydrau
ater Qualit
Qual 1 - Modify Abater Qualit Texas Water Board
Mississippi River Salt Water hater Quality X
Lintrusion iver Hyvdrau
Storage of Water in Saline Res.-Water X
Aquifer upply Man.
Nater Qualit
Movement of Wastes in Deep leep Well
Well Disposal Projects aste Dispo-
al
Montana ntana. Univ. Joint |Water Planning Model ublic Works X wow being used by
ater Resources esign font. State Dept. of
esearch Center es.-Water iatural Resources
upply Man.
Reservoir Operations Model es.-Water X rodu_ed for Mont.
upply Man. tate Dept. of Natura
esources




ORIGIN OF MODEL

STATE AGENCY MODEL NAME APPLICATION
[N HOUSE OTHER
Nebraska |Water Resources Stanford Ftanford Univ
3:::?’52 ;:;flzgzzol.Nebraska Hydrologic Model X
Nevada Center for Water Jacobsen Water Chemistry Progd.Water Qualify Penn State Univ.
Resources Research Cooley SIP Groundwater X

Desert Research
Institute, Univ..of
Nevada System

Geothermal Eg-

ETRY
Radionuclide
Transport
Stanford Watershed Model Rainfall-R/0Modifica- [Stanford Univ., Palo
Com. § Mod. [tions l1to, California
Carson-Truckee Simulation Res.-Water X
Model Supply Man.
Sanitary Eng
Snowmelt
River Hydrau
Economic Ana
Frequency Distribution Selec {Fluod Fore. X
tor Rainfall-R/0
Com. § Mod.
Water Distribution Network Public Works|Modifica- {Dr. Don Wood, Univ.
Analysis tions of Kentucky
Finite Difference River Flow|River Hvdrau X e
Wastewater Treatment Plant Sanitary Eng X
Performance Variability
Serial Correlation, Spectral|Data Correla X

and Cross-Spectral Analysis

tion
Water Qualit

Sequential Flow Simulator

Flood Fore.
Data Corr.

U.S. Corp. of Engine
Hydrologic Engr. Cen
Davis, Calif.




ORIGIN OF MODEL

STATE AGENCY MODEL NAME APPLICATION
N HOUSE OTHER
DOSAG anitary EngfModifica- Environ. Dynamics,
ater Quality tionms Mod of Texas Water
Dpev. Board
Unsteady Finite Element Model Groundwater X
Hydraulics
Steady State Finite Element roundwater X
Model fydraulics
So. Caro. ater Resources Stanford Watershed Model ainfall-R/0O )r. L. Douglas James,
Researcn Institute (Kentucky Version), Ligon om. & Mod. liniv. of Ken. (now GI

lemscn Univ,

Snyder Basin Yield Mgdel,
Wilson, Ligon, Law

ainfall-R/0

om & Mod.

Mr. W.M. Snyder, ARS,
|ISDA, Athens, Ga.




APPENDIX G

COMPUTERS IN WATER RESQURCE USE BY STATE

WATER RESQURCE RESEARCH INSTITUTES

Appendix G lists the computers used by each state Vater Resources
Research Instibute, indicating utilization (whether shared or dedi-
cated), locatlon if not in-house, total use in hours per week, and

percentage of total utillzation for water resource activities.

R



COMPUTERS IN WATER RESOURCE USE BY WATER RESOURCE RESEARCH INSTITUTES
% of
UTILIZATION LOCATION TotaL |total
SN USE ;m:uza’fcnn
! ANIZATION 8 or v.afer
STATE AGENCY COMPUTER mo}mo " ciTY | {Hrs/wk) [res. activi-
HOUSE 1105
Colo. Dept. of Earth Res] CDC 6400 X X 10 50
Colo. State Univ. ¥y this dejt.
WANG 520 X 20 5
HP 35 X 10 85
Water Resources ‘ [ Jnknown Unknown
Hawail Research Center Alcha System X X X to user toc user
Univ. of Hawaiil
IBM 7040/1401 X X b § Unknown Unknown
PSR, . o to user to _user
IBM 360/€5 X X X Unknown Jnknown
jto _user to user
Kater Resources Both digltal |and anajog models| are used. We operate on|i malor
Idaho Research Insititute computer cenfer facijities, a humber pf desk top prograns &k a few
terminals.
Ind. Water Resources CDC 6500/
Research Center, IBM 7234
Purdue Univ, -
CDC 1700 & 2
EAI 680 analo*
——
DEC-FDP-11
Jther computens
as well o
La. Water Resources
Research Institute| IBM 360/65 X X Bis ¢ <s
- La. State Univ,
En.iron. Studies N
ttlne. Center, Univ. of IBM 370/145 X 160 >




e
% of
UTILIZATION LOCATION ToTAL [total
‘izaton
ORGANIZATION B ], USE  |for vater
STATE AGENCY COMPUTER [SHARED CITY (Hrs/wk) res. achivi-
ICS
Mont. Univ. Joint Unknowr.
Mont. Water Resources Xerox Sigma ~ X MSU - Bozeman 112 to use:*
Research Center
Moi.i.. College of |Unknown Unknown
IBM 1620 X Mineral Science &jto user to user
Tech., Butte
State of Montana | Jnknown Unknown
IBM 360 X Helena, Mont. to user | to user
Dlgital Eq- Univ. of Mont. Unknown Unknown
Corp. DEC 10 X Missoula, Mont. to user to user
Water Hesources
Neb. Research Institute}] IBM 360/65
Jadve—ollieb _Lincplin- N
Nev. Desert Research CDC €400 X Univ. of Nev. Sys1 96 5
Institute, Center tem, Reno, Nev.
for Water Resource
Research US AEC, Las Vegas
CDC €400 X Nev. 96 1
WANG X 35 100
3 HP-45 (2) X 30 100
. HP-35 (&) X 30 100
Y
Puerto Water Resources Re;.
Rico Institute, U, of FR IBM 3£0 X U.P.R. <]
5.Cs Clemson Univ., Water
' Res. Res. Institutp IBM 370/158VE X 434 2
1 ) Tt
INTERNATIONAL INC
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APPENDIX H

SUMMARY OF RESPONSES FROM UNIVERSITIES

Appendix H summarlzes the water resource activities of univer-

slties by percentage of time devoted to different areas of

.research, Also inuluded are the hydrolopic models and computers

utilized.
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PUBLIC wOmR

R WATER
SUPPLY MONT
ITARY
NOINEERING

T T

Chem. § Pet. Engr.|

I

R
ury
TA GATHERING

B‘cmuwou

| =

FALL" RUNTFF
UTATION @ MOCELING

P

Jumouua
TER
OHTS

2

Univ. of Kentucky
Apri. Engr.

20

Mich.

Mich. State Univ.
Civil Engr.

N.C.

Univ. of Nebr: ka
ETT T T
N.C. State Unmiv.
Civil Engr.

1 of personal reseprch

40

ting

50

N.C. State Wniv.
Bio § Agri. Engr.

40

vhio

Ohio State Univ.
Civil Ingr.

10

40

20

Chio State Unmiv.
Agronomy

(1)

(1) Aquifer Characteristics Modeling 10%
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Purdue Univ.

Agri. Fngr.

Univ. of Tex/Aust
mxch. Engr.

Utah State Univ.

Forest Science

VPl § State Univ.

Agri. Engr.

e

Ind.

Tex.

Va.

{Irrigation Forecastine)

(4) Soil Moisture Accounting

(2) One project only.
(3) Modeling only.



HYDROLOGIC MODELS USED BY UNIVERSITIES

STATE

AGENCY

MODEL NAME

APPLICATION

ORIGIN OF

MODEL

N HOUSE

OTHER

Kansas

Univ.

of Kansas
Chem. § Pet. Engr.

Basin Hydrology Simulator

onfined and
nconf ined
Aquifers
Flow in Un-
Saturated
Zone

Erounduater

X

Flow in Unsaturated Zone

Groundwater
onfined and
Inconfined
quifers
Flow in Un-
Saturated
Zone

<

Aquifer Simulator

onfined and
Inconfined
Aquifers
Flow in Un-
Saturated
Zone

lEroundwater

Kentucky

Univ. of Ken.
Agri. Engr.

4 Parameter Water Yield
Model

Res<.-Water
Supply Man.
Raiafall-R/0
Cor.. § Mod.
Ecological
Research Re-
lated to Wat¢

Thomas-Fiering

Res.-Water
Supply Man.
Rainfall-R/0
[Com. & Mod.
Ecological

Res. Re. to
ter

Harvard




ORIGIN OF MODEL

Mechanical Engr.

ptimization
lgorithm

(Res. -later

upply Man

Economic Ana

STATE AGENCY MODEL AME APPLICATION
5 fN HOUSE OTHER
Michigan ichigan State Univ. |[Finite Element - Unsteady Groundwater X
ivil Engr. Groundwater Flow Management
Nebraska hniv. of Nebraska Recharge Simulation Groundwater X
Fecharge
No. Caro. .C. State Univ. Implicit Hydrodynamic Model Fiver Hydrau | X
ivil Bngr. Explicit Water Quality Fater Quatity X
.C. State Univ. SSARR ainfall-R/0 COE
Bio. § Agr. Enjgr. om, § Mod.
Many others being tested.
Ohio Ehio State Univ. 0.5.U. Version of the Stan- ater QualityPartially ftanford Group Hydro-
ivil Engr. ford Watershed Model ainfall-R/0 - omp
om. § Mod,
nowmelt
HEC 11 [River hydreu COE
Acid Mine Drainage Unit ater Quality ¢
Source Mcdels conomic Ana
IOhio State Univ. Mathematical (Numerical quifer Char{Basically ['Other” with some
Agronomy Anaiysis) cteristics |modificatipn "In" house."
od. Aspect
nly
Ind. Purdue Univ. Distributed Parameter Water- aznfall -R/0 X
Agric. Engr. shed Model & Mod.
Texas Univ. of Texas/Austin|Out of Kilter Algorithm l\etwork Flow X




STATE

AGENCY

MODEL NAME

APPLICATION

ORIGIN OF MODEL

N HOUSE

OTHER

Gain

Res.-Water
Supply Man.
Water Qualit
Economic Ana

X

y

CAPEX

Economic Ana

3 X

Utah

Utah State Univ.
Forest Science

No name

Rainfall-¥ /0|
Modeling

Virginia

VPI § State Univ.

Agri.Engr.

Stanford ¥PI & SU Modificati

bn Water Qual
Rainfall-R/0
Com. § Mod.
Ecological
Res. Re. to
Water

ity X

Stanford University

Kentucky Watershed Meodel

Rainfall-R/O
Com. § Mod.

Univ.
{Mod.

of Kentucky

of Stanford Mod

USDA Hydrograph Model

Rainfall-R/0
Com. § Mod.

USDA Hydrograph Lab
Beltsville, Md.

Soil Water Model

Soil Moistur
Accounting

(Irrigation
Forecasting)

™
<




|} o
x % of
UT'LIZATION LOCATION ToTAL |tatal
USE ;m 1zaton
ORGANIZATION & or water
STATE|  AGENCY COMPUTER  |SHAREDIEDICATED| g | CITY (Hrs/wk) |res ‘Gctivi-
I€S
Kansas|Univ. of FKansas Honeyuell'ﬁzs ) 4 Services entire 160 Unknown
Chem. & Pet, Engr. |serles
Ken. Univ. of Kentucky X personal ‘§sage
Agri., Engr, IBM 360/65 1% hrs dufing 95
last Fear
Mich. [Mich. State Univ.
Civil Engr. CDC 6500 168 <1
Neb, Univ. of Neb, Hersonal ugage
Agri, Engr,. IBM 360/65 X X 1 100
N.C. N.C. State Univ,
Civil Engr, IBM 360 1
[N.C. State univ, T L
TUuCC (Triangle Univ.
Bio. & Agri. Engr. |IBM 370/165 X Computation Center) ? <]l
Ohio Ohio State Univ, - T
- Terminals through-
Civil Engr. IBM 370/165 out ‘campus
Ohio State Univ,
Agronomy IBM 360/75 Main campus 1. 30
Ind. Purdue Unilv,
Agri. Engr. PDP-11/20 X 100 5
ICDC 6500 100 Unknown
Tex. mziv. of Tex/Ausiin
ch. Engr. CDC 6500 X n/a n/a

ECO3SYSTEMS

INTERNATIONAL INC.



% of
UTILIZATION LOCATION iotal
= _ _ g;lnzaftgn
. GANIZATION 8 vafter
STATE AGENC COMPUTER SHARED‘HNO\TED CITY (Hrs/wk) {Ieé activi-
Utah Ltah State Univ. Burroughs
Porest Science 7600 Unknown Unknown sy Unknown
WANG 600 desk-
top mini-com X LAB 5% of
puter time Bg |
Va. VPI &k State Unilv.
Engr, IBM 370
ECOSYSIEMS

INTERNATIONAL INC




APPENDIX I

SUMMARY OF RESPONSES FROM PRIVATE CONSULTANTS

Appendix I lists the hydrologlic models and compubters utlllized by

the private contractors surveyed.

e T



sTapo iaiemyoeg § adeureig
w1015 [rews jo adeyded

T300WN 40 “{IOI¥0

S231B1D0SSY
300 I1 D3H | § 3Ipienbay ‘urwltyp ‘PR
saypnis
1T0A12S3Y
ydead
-01pdH 1Un ) sweiduid 49430 8 yex
$2S furanoy poord| 9 0z-¥r ‘your ‘adexded sos | pue 1addery ‘rIwmny PR
vd3l Ay rend) 131=N ‘sweidold vd3
suei1doird uoll
uosiead-3o01 -nQTi3STQ Poor4 uosiead-3o1
spevoy 3O neding sueiSo1q speoy Jo nealng
STapol
SWYL 193eMpoO[d puE lidiemydeq
0Z-dl $331E1D0SSY
SIS *Jut ‘S|3pOW 3O SITIIS SIS pue ‘spriyd ‘4A3IEW ‘PR
vdd [°HOoW Juswareuey Idjemmlols Vdd
X siopon udtsag adeutel(
ST3POKN
X Surisedaioj puBwd( JII1EN uewlllH{ *PH
uor3eauT I3 11odmay
300 utreld pooild II D3H-PI33T1-U0I[EQ-UOITE] PR
X Woi13uUo0) poOld STSPON TEDTIEWIYIEK pief[ed -1 UOSIIM "PH
¥IHLO ISNOH N )
NOILlVDITddY dINVN T1300W AINIOV g1vlsS

SINVLINSNOD 3IVAINd AS 3SN 30HNO0S3Y H3LYM NI SHILNDWOO




: |
A123%anooe *0) ug3seN X §ST Jo'Gar
paanseswm|aq jouue) SET/0LE WaI
£1@3%anoow . 4 sJqow ‘5088
pPaJanseau |aq jouuw) 00 UFang X 0S¢ WaI ubﬂ.—ﬂwwwim: .cllmmmu ‘pu
X YTyoBw sFeIO03S
934q “TrT® T
AM/83Y G > X 0ETT WaI sJowyiTey ‘[ye
¥ Jaddary ¢ youmun ‘PR
_ y3juom fep X 0ETT WHI EESHi
fsiu ma; v|/sijtus 2 ‘Fossy 3 spriyn ‘4d3e PN
PW
e ‘Bads 22T ¢ -daop 80TT OVAINA
A 4TJT3ustog aajndwmoy
213311 "Bd ‘-eTIYd ‘v43 09€ WaI eTqunro
£aap uvew33§ “PH
321JJ0 puBlaaal) Pa3TWE] 1 aJowpiteg *3Jodmap
03 B3P TTER 13377-U03TBQ-UOI [T | "PH
&h&ﬂaﬂll
01 04 -SE X X 0£TT WHI PJBIT®g ‘L uosS(} ‘PW
-1A20 “sau| (M /SiH ) %m._o wzﬁ_ : 431LNdNOCO AON3IOV 3Llvis
1340M 10y 350 8 NOIL
cp_ouh_m_
-4 vioL NOILYD0 NOILYZIILN




APPENDIX J

SUMMARY OF ACTIVITIES AND BUDGETS OF MAJOR

FEDERAL WATER AGENCIES

Appendix J glves information on the activities, lncation and de-
‘tailed budget of each of the eleven major federal water resources

research agencies,
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United States Lazpartment of Agriculture

Agricultural Research Service

A, Activities

a,

b,

c.
d.

e,

1, WYWatershed development research

Research using experimental watersheds & changing various
condltions (ex., effects of land use, watershed management
schemes on runoff, streamflow, etec, 5

Development of methods of prediction of sedlment propertiles
& sources

Control of reservalr sedimentation
Erosion control

Hydraulle deslign

2, Soll and water conservation and development research

a.,

b,

C

dl'

e,
f.
B

Recharging groundwater; sewage [lltering

Vater harvest

Irrigation

Improving agricultural dralnage systems

Reduction .{ sallnity damage

Improving water~use efflclency on non-irrigation lands

Energy converslon

3. Agricultural pollution

Disposal 6f anlmal waste

Control of pesticifies

Control of fertililzer pollution

bevelopment of pesticide pollutant equipment
Dispoéal of sludge |

Elimination of water pollution from procesming of
agricultural products

ettt i T g N e P
«t

o

R T |




vy

B.

i, Remote sensing rezsearch

5. Production efficiency research - improved agricultural
produnts & facilities

Locations

1. Beltsville, Md. Remional Offlce

2. Peorila, 111, Reglonal QOffice

3, New Orleans, La. Reglonal Qffice

4, Berkeley, Callf, Regional Office

Py s T S DR ] T




DEPARTMENT OF AGRICULTURE

Agricultural Rescarch Service

Allocntion of Funding by Fiscal Years

esearch Catopory Y 1971
(nctunl)
I1. Water Cycle
Ay General 1,155
B. Precipitation 466
¢, Snow, icc, and frost 177
D. Evaporation and transpiraticen 863
E. Stroamflow and runoff 387
F. Groundwatex 238
G. Water and soils 642
I, Water in planus 249
J. Erosion und sedimentation 1,864
SUBTOTAL 6,041
"I1. Water Supply Agumentation and Conservation
B. Water yiceld improvemont 603
C. Use of water of impaired quality 1,326
D, Conservation in domestic &
municipal use 20
P, Conservation in agricultural use 1,339
SUBTOTAL 3,288
1V, Water Quantity Management and Control
A. Control of water on the surface 2,040
B, Groundwnter management 595
D, Watershed protection 1,031
SUBTOTAL 3,670
V. Water Quality Managemont and Protection
A, Identification of pollutants 500
. Sources and fate of pollution 1,200
C. EBEffects of pollution 190
D. Waste txeatment processcs 2,675
E., WUltimate disposal of wastes 231
F. Water treatment and distribution 74
G, Water quality and distribution 737
SUBTOTAL 5,616
V1I. Resource Data
B. Data Acquisition 98
C. Evaluation, processing & publica~ 75
i tion
SUBTOTAL 173

(thousands of dollars)

FY 1972
(actual)

1,336
597
277
902
406
147
609
203

1,961

0,438

294
1,383

FY 1973
(estimate)

1,057
605
120
936
464
165
656
131

2,196

6,330

315
1,319

20
2,573
4,227

1,987
341

1,055

3,352

BT o e

T




S T R - - R I
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!
DEPARTMENT OF AGRICULTURE /
Agricultural Rescarch Service ]
[
' Allocation of Funding by Fiscal Ycars =
A (thotsands of dollars) |
. |
Research Catogory Cont. BY 1871 FY 1972 kY 1973 L
(actual) (actual) (estimate) -
VIII, tngincoring Works E 1
A, Structures 20 5 20 Lo
B. Hydraulics 357 208 217 [
SUBTOTAL 377 213 237 !
TOTAL 19,165 21,918 21,848 =
EXTRAMURAL: (included in catoegories L
and Total ubove) .
Contracts und co-op agreements 92 103 no estimato |
P
: o7
SOURCE: Federal Waeter Rosources Research Program for 1972: EEE
William S, Butcher, O.W,R,R,, p. 5~6. ; -
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United States Department of Agriculture
Soil Conservation Service

A. Activities
1., Watershed planning
a. Flood prevention |
b, Water development, utilization & conservation
2. Snow melt & yleld - total volume by month

« Storm runoff as a functlion of averaged land use, soll type,
& rainfall using a statistical analysis of historic storms

4, Stream routing with hydrographs
c

« Just beginning in urban hydrology, studying the effects of
changed land use

€. Radiation as a measure of water content of snow
7. Using TR-20 on a national scale

B. Locations of Soll Conservation Service Region and Office

—— R L e e Y ——

KLy OF MAXIFS
| T
*'rmlu-.umq e

o 8 S12ta Conara ——;JL*_J

Sourcs: The Water Encyclopedia, Water Resources Council, p. 472



e AT fay WS

Budget FY 1973

River Basln Surveys & Investigatlons
Conservation Operations -~ Technical
Programming, Installation Services

& Snow Surveys

Watershed Planning ~ Small Watershed
Project Investigatlions & Planning

Watershed & FTlood Prevention Operations

Total

Source: The Budget of the U.S. Government,

$ 11,855,000

138,734,000

7,766,000
170,029,000

$328,404,000

FY 1375

e S et
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United States Department of Agriculture
Forest Service

A. Activities
l. Water yleld improvement
a, Watershed managemeni. for flow control
b. Influence of vegetative cover on streamflow
¢, Water movement through forest soil

d. Improvement of snowpack water yleld through forest
management

2. VWatershed protection
a. Land use effects on watersheds
b. Minimization of soll disturbances & erosion
¢, Watershed rehablilitation
3. Soll and water quality protection
a. Re!>arch 1n wetland forest hydrology
b, ¥ .8t pollution control

B. Locations of Forest Service Regions and Offices

AdA
L ™ / MO LALI AN
..... . stee 1mu~;hﬁ*0~ AnD. BT .,,U.....D
. f 4 v fo i

:.ul.l: o

SOUTHERN  REGION  AND »oummu\u AREA
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Source: The Water Encyclopedia, Water Resources Council, p. 474




DEPARTMENT OF AGRICULTURE

Forest Service

11,

I11.

1v,

Allocation of Funding by Fispul Years

(thousand of dollars)
Research Category FY 1971 FY 1972 FY 1973
(actual) (actual) (estimate)
Water Cycle
A. General 63 261 185
B. Precipitation 12 86 74
C. Snow, ice, § frost 145 399 378
D, Evaporation and
transpiration 272 292 376
F. Groundwatex 92 22 22
G. Water in soils 446 542 510
1. Water in plants 513 384 377
J. Erosion and sedimentation 168 252 246
SUBTOTAL 1,712 2,238 2,165
Water Supply Augmentation and
Conservation
B, Wiater yield improvement 1,625 1,963 1,889
Water Quality Management and
Control
A. Control of water on the
surface 494 523 554
C. Effect of man's nonwater
activities 184 245 235
D. Watershed protection 6C5 857 B34
SUBTOTAL 1,283 1,625 1,623
Water Quality Management and ,
Protection
B, Sources and fate of pollution 155 186 239
C. Effects of pollution -~ 57 150
E., Ultimate disposal of wastes 14 15 15
G. Water quality control 43 52 66
SUBTQTAL 212 310 470
TOTAL 4,832 6,136 6,147
Source: Pederal Water Resources Research Program for 1872,

William S. Butcher, O,W.R.R.,

p. 16
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Department of Commerce

NOAA
A, Activities
1, Hydrologle forecasting
2. uydrologic modeling
3. In charge of research in sensing equlpment and data
acquisition
L, Weather data collection & analysis
5, Lake Hydrology
B. Location
1. Western Division
a, Seattle, Wash, - Coast & Geodetlic Survey Marine Center
b. Salt Lake City, Utah - Weather Bureau Reglonal Office
2, Central Division
a, Boblder, Colo, - Research Laboratory
b. Kansas City, Mo, - Weather Bureau Reglonal Office,
Coast & Geodetic Survey Field Direstor Headquarters
3. Southern Division -~ Fort Worth, Tex. - Weather Bureau
Reglonal Office
4, Eastern Division
" a, New York -~ Weather Bureau Reglonal 0fflce
b. Norfolk, Va, ~ Coast & Geodetlc Survey Marine Center
5. Paclfic Division - Honolulu, Hawall ~ Weather Bureau Regional
Office ‘
6. Alaska Division - Anchorage, Ala. - Weather Bureau Reglonal
Offlce
7. Washington, D.C. ~ Natlonal Headquarters

Source: PFederal Water Resources Research Program for 1972,

William S. Butcher, G.W.R.R., p. 18
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DEPARTMENT OF¥ COMMERCE fi

Allocation of Funding by Fiseanl Years gf

(thousands of dollars) i;

Research Category FY 1971 FY 1972 FY 1973 i@
(gctual) (uctual) (estimate) | °

g 71

I, Nature of Water - - 50 ﬁ %
®

IT. Water Cycle 1,057 2,304 3,545 i
r o

IIT. Water Supply Augmentation § ;]
Conservation 83 89 10 : ?

IV, Water Quantity Management § R
Control - 320 320 o

V. MWater Quality Management § "1
Protection 874 1,343 5,044 : i

VI, Water Resource Planning 1,350 1,140 1,530 ’i
VII. Resources Data 1,533 2,448 2,660 %'j
IX. Manpower, Grants and Facilities 2,028 2,458 1,007 Eié
=

X. Scientific and Technical :
Information - 50 520 B

TOTAL 6,925 10,162 15,136 |

Breakdown by office: P
Bureau of Domestic¢ Commerce 83 89 100

National Oceanic and Atmospheric

Administration :
National Weather Service 790 . 805 808 P
National Marine Fisheries 2,751 2,603 5,708 P
National Ocean Survey 1,367 1,570 2,870 s
Office of Sea Grant 1,386 1,895 2,450 S
International Field Year _ _ .

for the Great Lakes 548 3,240 3,200 @

Source: Federal Water Resources Research'nggram for 1972,
William 5. Butcher, O.W.R.R., p. 18




Department of the Inter:
geclogical Survey

A. Activities
1. Plood magnitude & frequency

no
-

Hydrologic modeling
Ramote sensing application in water resource mapping

Water losses from evaporation
. Hydrodynamlcs of groundwater
Estuarine research

Urban storm dralnage

o 4 vt F W

Examination of water requirements of Federal lands
g, Stream and lake and reservolr data acquisition

10. Flood plain mapping

11, Sedimentatlon

B. Locationg of U.S5.G.8. Regions and Offices

\d
g L
P2

Source: The Water Encyclopedia, Water Resources Counecil, p. 510
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DEPARTMENT OF THE INTERIOR

Geological 3Burvoey

Allocatlon of Funding by Fiscal Years
(thousunds of dopllars) '

Research Category rY 1971 FY 1872 FY 1973
(actuni) (nctuani) (cstimate)
I. Nature of Water 0 0 50
IT. Water Cycle 7,360 7,680 7,730
ITI. Water Supply Augmentation
and Conservation 540 650 280
IV. VWater Quantity Management
and Control 1,810 2,053 1,510
V. Water Quality Management
and Protection 1,230 1,878 1,930
VI. Water Resources Planning 260 471 130
VII. Resources BData 2,740 1,728 1,960

IX., Manpower, Grants, and
Facilities 430 532 550

X, Scientific and Technical
Information 60 46 47

TOTAL 14,430 15,038 14,587

Source: Federal Water Resources Research Program for 1972,
William S, Butcher, O.W.R.R,, p. 54,




Department of the Interlor
Bureau of Reclamation

A. Activities
1. Water supply and distribution investigatione
2. Water resource project planning & management
3. Sedimentatlon
4, Cloud seeding/Weather modificatli 1
5. Irrigation

B. Locations of Bureau of Reclamation Region and Office

Source: The Water Encyclopedia, Water Rescurces Ceurcil, p. 499




DEPARTMENT OF THE INTERIOR

Bureau of Reclamation

Allocatlion of Funding by Piscal Ycars

{(thousands of dollars)

Research Catogory FY 1971
(actual)

Atmospheric Water Resources

Management 6,574
Regional Research 220
Water Resources Planning and

Engincering Research 2,434

TOTAL . 9,228

FY 1572

(actual)

6,559
479

Dirtribution of Funding

" {thousands of dollars)

FY 1871
In house 3,548
Industry 1,303
University 5,818
Other 558

FY_1972

843

637

FY 1973

(ostimate)

G,388
444

FY 1973

4,181
1,006
3,518

595

Source: Federal Water Resources Rescarch Program for 1972,

William S, Butcher, O.W.R.R., p. 45
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Department of the Interior
Fish and Wildlife Cervice

A. Activities
1. Fresh water inventory
2. Wetland inventory
3. Sea ice breakup studies

4, Remotes sensing to assist impact of water development
projects on fish and wildlife resources

5., Coastal marsh inundation

6. Surface area in small impoundments as related to productior
of fishes

7. Thermal pollutlion investigation

B, Locations of Fish & Wildlife Service Reglons & Offices
. _ A e O T ————
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Source: The Water Encyclopedia, Water Resources Council




DEPARTMENT OF THE INTRBRIOR
Fish & Wildlife Service

Allocatior of Funding by Fiscal Yeurs

(thousands of dollars)

Research Category Fy 1971 FY 1972 FY 1873
(actual) (uctunl) (estimatoe)
Thermal Pollution 108 224 535
Water Quality 2,416 2,638 2,460
Conserving Bcologieal Values in
Waoter Resourcoe Planning 1,187 1,226 1,172
Othor 037 1,011 850
TOTAL 4,648 5,099 5,017
Distribution of Funding
(thousands of dollars)
¥y 1971 Fy 19872 BY 1973
{(actual) (actual) (estimatn)
In-house 3,071 3,492 3,125
University 50 50 381
1,527 1,557 1,511
TOTAL 4,648 5,099 5,017
Source: Federsl Water Resources Research Program for 1872,

~William S. Butcher, O.W.R.R., p. 43
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Department of the Interior

Eonneville Power Adminlstration

A,

B,

Actlvitles

1. Marketing of surplus electric power

2, Operation and maintenance of tranomission facilitles

3., Powoer requirements studiocs

Iy, Planning and integration of power resources

Budget FY 1973
Censtruction

Operation & Maintenance
Adminlstration

Trust Fund Kecelpts
Total

Source: Budget of the U.S8. Government, FY 1975

$ 94,493,000
31,020,000
102,000
20,623,000

$146,238,000




Department cf Defense
U.8. Army Corps of Engineers

A, Antivities
. Comprehensive river basin and regloral planning
Reservolr sizing

Reservolr management

-

Flood plain mapping
Flood control projects
River hydraulic models

- AN EF L N k-

Research in ccastal zene hydrology ~ coastal ¢igineering acti-
vities

8. River basin studles
9. Flood (requency studies
10. Rainfall - runoff investipations

Is. Locetions of Corps of Engineers Reglons & Offices

- . - o e ———- " ’:—1
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Sources: ' ae Water Encyclopedia, Water Resources Council, p. 484




DEPARTMENT OF DEFENSE (CIVIL)

Army Corps of Engincers

Research Citegory

I,

Iv.

VI.

VII1.

VIIE.

Water Cyclo

A, Genceral

B. Precipitation

t. Snow, ice, and frost
, Lakes

J, Erosion and sedimentation

L. Bstuariss
SUBTOTAL

Water Quantity Manugement
and Control

A. Control of water on the

surface

Mater Cuality Management
and Protection
G. Water quality control

Water Resources Planning

A. Techniques of planning

B. Evaluation procecss

G. Ecologic impact of
water development

SUBTOTAL
Resources tata
B. Data acquisition

Engineeraing Works:

Rapid excavation
Fisheries engincering

SURTQTAL

+» = = =

A. Structures

B. Hydraulics

C. Hyrlraulics machinery

D, Soil mechanics

E. Rock mechanics and geology
F. Loncrete

G. Materials

H

1

Allocantion of Funding by Fiscol Years

(thousands of dollars)

¥Y 1971
(actunl)

213
151

24
224
885
£77

1,752

500

100

545
780

434
1,759

311
3,042
150
552
225
500
45
960
125

5,919

FY 1972

(actunl)

235
145

759
571
1,710

500

450

595
1,400

765
2,760

487
3,466
500
642
299
561
125
61

145

6,296

FY 1873
(estimate)

230
143

727
626
1,726

500

518
2,189
846
529
396
470

200
155

5,363

e
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DEPARTMENT O DEFENSE (CIVIL)

Army Corps of Engineers

Allocation of Funding by Flscal Years
(thousands of dollars)

Research Cutegory (cont.) FYy 19071 FY 1872 FY 1873
(actual) (actual) (estimate)

X. Scientific and Technical

Information:
D, Specialized information

center services __28 100 67
TOTAL 10,063 11,821 11,178

Source: Federal Water Resources Research Propram for 1972,
Willtam S, Butcher, O.W.R.R., p. 36-37,
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Environmental Protection Agency

A,

Activities

1. Identlfy and quantity poliutants

2, Develop technology for pollution control

3. Develop methods for pollution detectlon

4, Pollution stress modeling

5. Urban, industrial and agricultural pollulilion control
6, Environmental impact studies
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ENVIRONMENTAL PROTECTION AGENCY

Allocntion of Pundinpg by Fiscal Years
(thousunds of dollars)

Resoarch Catepory FY 1971 Y 1972 BY 19673
(actual) {(actual) (estimnte)

V. Water Quality Management
and Protection
A. Tdentification of

pollutants 3,059 2,048 3,212
B. Sources and fate of ‘.
pollution 3,405 4,301 8,157 @
C. Effocts of pollution 9,279 9,337 11,386 o
D. Waste treatment process 40,551 24,253 22,641 B
E. Ultimpte disposal of wastes y
F. Water treatment and distribu- CT
tion - 888 704 il
G. Water quality control 1,326 610 880 g
SUBTOTAL 58,520 42,337 46,980 E
VI. . Water Resources Planning f E
A, Techniques of planning 176 242 131 T
B. Evaluation process 125 186 182 O
C. Cost allocution, cost sharing, it
pricing, repayment - - 101 kI
D. Water demand - - 61 I
E. Water law and institutions 150 223 344 ; %
F. Non«structural alternatives 50 93 71 Lo
G. Ecological impact of water o
development - - 121 P
A i
SUBTOTAL 501 744 1,011 f I
¥YI1. Resources Data é j
A, Network design 77 31 33 : A
B. Data acgquisition 270 102 108 .
C. Evaluation, prccessing and ] {
publication 135 53 56 P
SUBTOTAL 482 186 197 o
TOTAL 59,503 43,267 4%,188 |
Extramural (included in above amounts) e
Contracts and-co-op agrecments 14,746 12,534 9,687 Y
Grants 26,796 13,087 15,957 i

Source: TFederal Water Resources Research Program for 1972,
William S, Butcher, O.W.R,R., p. 895 '
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TENNESSEE VALLEY AUTHORITY

L.

Activities

A, Rainfall studies
B, Evaporation

C. Modeling

M.

a.

1. Wabter yield, sterm hvdrograph, water gqualilty
2. Effect of land~use changes

Development of water resource management methods
Flow fregquency studles

Effects of urbanization upon streamflow
Measuremenut of sediment & sediment density
Forest hydrology

Irrigation

Erologlic studilies

Water guallty

Thermal pollution

River & reservoir water-control structures

Nutrient enrichment

Radleological impact of an expanding nuclear-power economy

(HERMES model)

Viastewater irrigation

P
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TENNESSEE VALLEY AUTHORITY

Allocation of Funding by Fiscal Years
{thousands of dollars)

Rogearch Catepory FY 1971 FY 1972 FYy 19873
(actual) {actual) (estimate)
I1. Water (Cycle
A. General 148 128 fo :
B. Precipitation 80 72 78
D. Evaporation and transpiration 7 8 8
E. Streamflow and runoff 102 57 69
F. Groundwater A
H. Lakes 2 2 2 LI
J. Evosion and sedimentation 12 5 5 .
SUBTOTAL 351 272 258 i
IV, Water Quantity Management -
§ Control
A. Control of water on the surfaco 94 75 85 N
C, Effpocts of man's non-water .
activitioes 51 51 __ 84 i
SUBTOTAL 145 167 169 g
V. Water Qﬁality Management : i
§ Protection L
B. Sources and fate of pollution 337 318 232 e#
G, Water quality control 256 281 263 k
SUBTOTAL 593 599 495 N
VI. Water Resources Planning ;
A. Techniques of planning 3 150 277 k
B. Evaluation process 17 16 5 j
G. Ecologic impact of water -
development - - - = 12 3
SUBTOTAL 20 166 294
IX. Manpower, Grants and Facilities
B. Educat.on-~-in-house 3 3 3
D. Grants, contracts & research )
allotments 3 1 5 5
SUBTOTAL 6 4 8 8
~ TOTAL 1,115 1,208 1,224 '

Federal Water Resources Research Program for 1972,
William S. Butcher, O.W.R.R., p. 114

Source:
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APPENDIX K

HYDROLOGIC MODELS USED BY FEDERAL AGENCIES

Appendix X lists hydrologlic models used by the federal water re-

source agenciles, Applications and origins of the models are also

-dingluded.

|




HYDROLOGIC MODELS USED BY FEDERAL AGENCIFS

ORIGIN OF MODEL
| DEPT. AGENCY MODEL NAME APPLICATION

[N HOUSE OTHER

USDA Agricultural ResearchHL-70 Agri.-Chem X
Service W Transport
Water Balanct

Erosion
Reservoir Seg-
imentation

Fischrier's Universal Soil Agri.-Chenm
Loss 1L  iatiom Transport
Water Balanc
Srosion

. Reservoir Scr-
; imentation

recipitation Models Precipitatio X
Enowmclt Models Snowmelt
Soil Conservation Snowmelt and Yield Snowmelt
Service - 7
Storm Runoff Rainfail-R/0
Computation
§ Modeling
Stream Routing with Hydro-
graphs ~
Urban Hydrology
Radiation as a measure of 5
water con:ent of snow
TR- 20 X
Foresi Service BURP e Water Yield y
EROSON Erosion
Snowmelt Snowmelt f
INVEST 111 Economic Ana}
Resources Planning Resource Plap-
i I A nlﬂ




e
ORIGIN COF MODEL
DEPT. AGENCY MODEL NAME APPLICATION
‘ [N HOUSE OTHER
US Army Corps of Engineers Lammit River Forecast Center],
North Pacific Div, SSARR Streentiow URE.
Simulation
§ Reservoir
Regulation
HYSIS Hydro-system
Simulation
Corps of Engineers |HEC I . Simulation- X
Hydrologic Engineerihg traditional
Center S . large scale
HEC 11 River Hvdrau X
lics
HEC TTI Reservoir Sy} X o
stems,_gonse v.
HEC IV Statistical X
Streamflow
HEC V Large Scale X
Systems of
Flood Reser
voirs .
Com=srce |NOAA API
SSARR Corps of Engineers
Stanford btanford University
Sacramento Sacramentc River Cen
DOl Geologic Survey Modeling of Estuaries and Groundwater
Groundwater Estuaries
Bureau of Reclama- Weather Modification X
tioa Reservoir Operation Studies |Res.-Water X f]

A
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ORIGIN OF MODEL

DEPT. AGENCY MODEL NAME APPLICATION
[N HOUSE OTHER
Reservoir § Aquaduct Sizing |Res.-Water X
Supply Man,
Salinity Modeling Water Qualit X
Flow Predictions for
Operational Projects X
nneville SSARR Streamflow COE
ower Admin. COSSARR Fimulation &

Many Resgervolr Ops. Programs

feservolr
Regulation

Large number of specific

nvironment#h fater Quality X
rotection urpcse water gquality models
gency
ennessee Erban Flood kconomic Ana X
:%i:iity Fﬁﬁ - Flood Insurance Fconomic Ana X g
ﬁ;ytoplankton Program jater Quality X
Carbon 14 & Chlorophyll Pro- Water Quzality X
Huctivity Analysis
ew Backwater Flood Fore X
1503 Assembly & Prediction Flcod Fore X
Natural & Regulated Flood Flood Fore X
fstimation
tlood Hydrograph Flood Fore. X
River Hydrau
low Frequency Res.-Water X
Supply Man.
River Hydrau| X

[fnn. Flow Volumes




ORIGIN OF MODEL

liydraulics Junction

STATE AGENCY MODEL NAME APPLICATION
IN HOUSE OTHER
TVA ~ Cont. Modified Reservoir Routing Res.-Water X
Supply Man.
Simulation of Open Channel [River Hydrau X
Hydraulics
Simulation of Open Channel [River Hydrau X




APPENDIX L

COMPUTERE IN WATER RESQURCE USE BY FEDERAL AGENCIES

Appendix L 1ists the computers used by each “ederal vater re-
source agenecy, Indicating utilization (whether shared or dedl-
cated), location I1f not in-house, total use in hours per week,

and pertentage of totnl utilization for water resource activities,
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COMPUTERS IN WATER RESOURCE USE BY FEDERAL AGENCIES

% of
UTILIZATION LOCATION TOTAL %t;l )
USE u vzaton
R TORIRZETON S | (et i s
STATE AGENCY COMPUTER  |SHAREDIDEDICXTED|ouse CITY (Hrs/wk) fres. octivi
USDA gricultural Resear (DC T400 X Tucson
ervice
IBM 360/75 X 1 Idaho Nuclear
IBM 360/65 X New Orleans
1130
cpc 6600 X Tucson
Sigma 7
IBM 360/40 X Vermont
18M 370/168 X | Ohio, Washington,®.C
UNIVAC 1108 X Fort Cocllins
Soil Conservation
Service IBM 360/75 X Pt. Worth, New Orleans 168
’ - - 2-3000 mo
IBM 370,168 X Washington, D.C. on CPU timd
UNIVAC 1108 X Fort Collins
s e——
P
IBM 360/50 X Kansas City
Forest Service Outside con-
tractors




% of
UTILIZATION LOCATION ToTAL |fotal
DRGANIZ) 51 USE  |%or varer
ATION & vaier
STATE AGENCY COMPUTER  [SHAREDIEDICATED| 1y jse CiTY (Hrs/wk) ;eé aoctivi
UKIVAC 1108 X Fort Collins P shifts/ | Unknown
day
CDC 2100's X Some
Army COE GE 225-43T(11)
No, Pac, Div, system X
TEM 360/50 X 168 30
IBM 1800 X
GE 4020 X I
CDC 17n0 X
COE 2
Lower Miss, Valley | Honeywell GE X
Div. 635 i
GE 337/225
system X
[coc 7600 | x Berkeley “s8
COE _
Hydrologic Engr. UNIVAC 1108 ~25%
Center .
a few CDC 6600|s )
CDC 7600 ~75%
Corps s




% of
UTILIZAT!ON LOCATION ToTAL |total
- se  [ifearon
"ATION T
STATE AGENCY COMPUTER  [SHAREDEDICATED oS CITY (rs/wh [res "activi-
CCE
Norfolx, Va. Dis. Honeywell G-43 10 hrs/mo
Digital X
DOI Geologic Survey IBM 360/91 Watson Resea-ch
Center, IBM, N.Y.
IBM 370/155 X [peston, Va. 2 shifts/
day 8%
iR HCR john Hopkins
IBM 7°0/91 Applied Physics La
TBM 360/65 X jashington, D.C.
CDC 7600 & |
others
Bureau of Reclamatign Fngineering & Resedrch
]CDC >yber 70/7§ X “enter, Denve 20 ‘hrs/da) n/a
Bureau of Sport Fis*- = T
eries & Wildlife Developing conguter capabllity
Commech NOAA IBM 1130 (11) X River Forecast Cengers
IBM 1620 Filver Spring




% of
UTILIZATION LOCATION TOTAL mlfp] )
use  [Seeeue
) . AT] N tar varer
STATE AGENCY COMPUTER  [SHAREDREDICATED L. CIFPTION B (s /wia fres. Getivi-
fies
F.P.A. IBM 1130 X Charlottesville
IB» 1730 X Durham
IEM 360/50 X Durham
IBM 1130 X Dallas
IBM 1130 X Ada
IBM 360/30 [ X Cincinnati
IBM 1130 X Cincinnatl
IBM 11390 X K.f
IBM 1130 X ICan Franci:co
Fish and Wildlife TBM 360/2C X Laurel, Md.
Service
IBM 1130 X Ann Arbor
PDP 12 = Columbia, Mo.

-----



B

o
UTILIZATION LOCATION TOTAL X
e |
tZATION or vafter
STATE AGENCY COMPUTER  |SHAREDKEDICATED e DI TON B 1 (hirs/wh) rés "Gctivi-
B.P.A. cpC 1700 I' Portland, Ore.
CDC 6400 X Portland, Ore.
IBM 1402 X Portland, Ore.
——
T.V.A. IBM 370/165 X Chattanooga, Tenn.
IBM 360/30 X Knoxville, Tenn.
IBM 360/50 X }Anoxville, Tenn.
LCOs
i =

NATIDONAL INC
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