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PREFACE

This report was prepared by Dr. William W. Walker, Jr., Environ-
mental Engineer, Concord, Mass., for the U. S. Army Engineer Waterways
Experiment Station (WES) under Contract DACW39-78-0053 dated 7 June 1978.
The study forms part of the Environmental and Water Quality:Operational
Studies (EWQOS) Work Unit IE, Simplified Techniques for Predicting Reser-
voir Water Quality and EButrophication Potential. The EWQOS Program is
sponsored by the Office, Chief of Engineers, and is assigned to the WES
under the purview of the Environmental Laboratory (EL).

The study was under the direct WES supervision of Dr. Robert H.
Kennedy and the general supervision of Mr. Donald L. Robey, Chief, Water
Quality Modeling Group; Dr. Rex L. Eley, Chief, Ecosystem Research and
Simulation Division; Dr. Jerry Mahloch, Program Manager, EWQOS; and
Dr. John Harrison, Chief, EL.

The Commanders and Directors of WES during this study were
COL John L. Cannon, CE, and COL Nelson P. Conover, CE. The Technical

Director was Mr. Fred R. Brown.

This report should be cited as follows:

Walker, W. W., Jr. 1981. "Empirical Methods
for Predicting Eutrophication in Impoundments;
Phase I: Data Base Development," Technical
Report E-81-9, prepared by William W.

Walker, Jr., Environmental Engineer, Concord,
Mass., for the U. S. Army Engineer Waterways
Experiment Station, CE, Vicksburg, Miss.
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CONVERSION FACTORS, U. 8. CUSTOMARY TO METRIC (SI)
UNITS OF MEASUREMENT

U. S. customary units of measurement used in this report can be con-

verted to metric (SI) units as follows:

Multiply By To Cbtain
acres 4046.873 sguare metres
acre-feet 1233.,482 cubic metres
cubic feet per second 0.02831685 cubic metres per second
Fahrenheit degrees 5/9 Celsius degrees or Kelvins¥*
feet 0.3048 metres
inches 2.54 centimetres
miles (U. S. statute) 1.609344 kilometres
pounds (mass) per cubic foot 16.01846 kilograms per cubic metre
square miles 2.589988 square kilometres
tons (2000 lb, mass) 907.1847 kilograms

* To obtain Celsius (C) temperature readings from Fahrenheit (F) read-

ings, use the following formula:

C = (5/9)(F - 32). To obtain Kelvin

(K) ‘readings, use: K = (5/9)(F - 32) + 273.15.
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EMPIRICAL METHODS FOR PREDICTING

EUTROPHICATION IN IMPOUNDMENTS

PHASE I: DATA BASE DEVELOPMENT

PART I: INTRODUCTION

1. This report documents the development of a data base describing
certain water quality aspects of regervoirs operated by the U. S. Army
Corps of Enginéers (CE). The data base includes information on project
location, morphometry, water quality, hydrology, and sedimentation. As
part of the Environmental and Water Quality Operational Sutdies (EWQOS)
Program being conducted by the Office, Chief of Engineers, U. S. Army,
this work has been conducted to provide groundwork for assessing empiri-
cal approaches to describing and predicting reservoir trophic status.

2. One basic strategy employed in assembling this data base has
been to utilize existing, centralized sources of information first.

These have included nationwide data bases maintained by various federal
agencies, as well as a few sources of data tabulated at a regional level.
A framework has been designed and implemented for storing and accessing
this information, with flexibility for updating and general access, so as
to meet the specific objectives of this project. Having utilized cen-
tralized data sources to their fullest extent, data gaps have been identi-
fied and used to set priorities for locating and incorporating information
from relatively diffuse sources, such as specific project design memoranda
and other published or unpublished reports dealing with individual projects.
This stage-wise data—gathering procedure has been designed with efficiency
and cost-effectiveness in mind.

3. Another basic strategy which has been employved in compiling
water guality and hydrologic data has been to assemble individual obser-
vations in space and time (i.e., "raw data"), rather than average values.

This strategy accomplishes the following:




a. It provides for the broadest possible range of future
uses of the data base.

b. It eliminates possible variations due to the use of dif-
ferent averaging procedures.

c. It provides a basis for error analysis and assessment of
data adequacy in future model testing.

These advantages must be weighed against the major disadvantage of the
approach-~it involves management of a large amount of information. The
water quality file presently contains two million observations taken at
4451 stations located in or around 271* CE projects.

4. Management of these types and guantities of information entails
use of a consistent framework. One basic strategy has been to tag each
bit of information with district, project, and data source codes. While

the validity of the information at its original source cannot be sub-

stantiated, use of a systematic approach in building the data base insures

that the data are transferred and accessed properly. Keeping track of
original data sources provides a means of checking any piece of informa-
tion at its source and identifying discrepancies among multiple data
sources for the same value. The latter provides one indication of data
and source reliability. Another validity test involves checking
for internal consistency in a given set of values. For example, the
morphometric profiles have been tested by comparing reported volumes at
any elevation with the integral of reported areas with respect to depth.
The third validity test involves distribution of portions of the data
base to district offices for verification and editing. This entails
their cooperation and assumes that digtrict-level sources of information
for specific projects are the most accurate. This approach has been
taken for upgrading the morphometric data file with reasonable success.
5. In its current state, the data base is a collection of infor-
mation in a well-defined framework. It is not a user—oriented system

designed for frequent interactive use. Such a system would require

*

~data have been located for 28,
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extensive software development geared to a specific computer system and
to the intended uses of the information in various areas of reservoir
management. The scope of this project has been limited to compiling ’
the information, organizing it, and extracting portions that are directly
relevant to analysis of eutrophication problems in reservoirs. With
additional software development and systems programming, the data base
could be made accessible for more generalized purposes.

6. The complete data base consists of a collection of computer
files, reports, data forms, and maps. As discussed above, each piece
of information is referenced by CE district, project, and data source
codes. Part II of this report describes the facilities, methods, and
agency contacts used in this work. Part IIT describes the general
structure of the data base. Parts IV through XI document the sources
and approaches used in compiling each element and present data inven-
tories. Parts XII-XIV summarize results of specific analyses which lay
the groundwork for use of the data base in Phase II of this project.
These analyses cover the following topics: (XII) numerical characteri-
zation of reservoir hypsographic curves; (XIII) assessment of the
variability of trophic state indicators in reservoirs; and (XIV) testing
of methods for estimation of nutrient budgets. Conclusions and Recom-—
mendations are given in Part XV and XVI, respectively. Appendix A

contains data inventories by project and district.

11




PART II: FACILITIES AND METHODS

7. Compilation and manipulation of the variocus data files docu-
mented in this repecrt have been done on an IBM 370-168 computer maintained
by the Information Processing Center of the Massachusetts Institute of
Technology (MIT). This facility has been used in a batch processing mode
(0s/vsl) and in an interactive mode through IBM's Conversational Monitor-
ing System (CMS). Three media have been used for data storage where
appropriate: (1) 9-track tapes (6250 bytes per inch); (2) 3350 disc
packs (OS and CMS); and (3) cards. Copies of the current versions of
all files have been transferred to tapes for secure storage and future
access.

8. While most of the information used to assemble the data base has
been read from tapes supplied by various agencies, some files (in par-
ticular, the project lists, morphometry, and sedimentation files) have
been assembled from tabulated data. In these cases, cards have been
used for data entry. Keypunching has been done and verified using con-
tract services offered by MIT.

9. Programming for data manipulation and analysis is in the PL/I
and FORTRAN IV languages. The Biomedical Computer Program package
(BMDP)l and SA52 have also been used in preliminary data analyses. Plots
have been produced with a Calcomp line plotter.

10. Access to the Envirommental Protection Agency (EPA) STORET
system3 has been acquired through the cooperation of the Water Quality
Laboratory of the New England Division of the Corps of Engineers. The
staff of the Systems Analysis Branch of the EPA Region I Office in Boston
has been helpful in submitting STORET retrievals. The identification of
water quality and guantity monitoring stations has been done partially
using the services of the National Water Data Exchange of the U. S.
Geological Survey in Reston, Virginia. The Corvallis Environmental

Regearch Laboratory of the U. 5. Environmental Protection Agency has

provided reports and data files from the National Eutrophication Survey

4 ; 3
(NES) ., Sgdlmentatlon survey sheets have been obtained through the
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gedimentation Laboratory of the U. S. Department of Agriculture and the
gouth Technical Service Center of the U. §. Soil Conservation Service
in Fort Worthf Texas. B ’

11. Staff members of the Envirommental Laboratory of the U. S.
army Engineer Waterways Experiment Station (WES) have provided assistance
in extracting and coding morphometric and drainage area data ‘from project
design memoranda and in coding water gquality data complied outside of
STORET. The Ohio River Division (ORD) of the Corps of Engineers provided
tapes containing water quality data gathered by district monitoring

programs in that division.
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PART III: DATA BASE STRUCTURE

12, PFigure 1 depicts the organization of the data base into

eight major file groups:

CODES - Data Base Codes

LISTS - Project Lists

WATS - Watershed Characteristics

RESER - Reservoir Characteristics

HYDRO - Hydrology Data

WO - Water Quality Data

SED -~ Sedimentation Data

NES - EPA National Eutrophication Survey Data

Each group contains a number of computer files, data forms, and/or maps.
File names are in two parts. The first refers to the major file group
and the second, to the specific file within that group. For example,
the water quality station key is given the name WQ.KEY. A lowercase
second name indicates that the element is a map or data form (not a
computer file}).

13. U. S. customary units have been used most extensively in the
files. This has facilitated the transfer and verification of information,
since most of the original sources of morphometric, drainage area, hydro-
logic, and sedimentation data were also in U. S. customary units. One
exception to this convention is the EPA National Eutrophicaticn Survey
Compendium4 file, which was supplied by the EPA in metric units.

14. The development, structure, and contents of each file group
are discussed in the following sections. The sources and approaches
used in compiling the information are described. Each file is character-—
ized with respect to format and content. Since most files are too large
for listing, data holdings are summarized in an inventory format, with
categories defined by file, variable, and CE division. Data inventories
by project and district are included in Appendix A. Record formats for

the files described in this report are defined as PL/I data structures.
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Figure 1

Elements and Structure of the CE Reservoir Data Base
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PART IV: CODES - DATA BASE CODES

15. CODES consists of a group of files which define referencing

systems used in various portions of the data base. These include the

following:
CODES.DIS CE District Codes
CODES.DIV CE Division Codes
CODES. SOURCE Data Source Codes
CODES.TYPE Station Type Codes
CODES .PQOOL Pool Codes
CODES.QUTLET Outlet Codes
CODES .PARAM Parameter Codes

Listings of these files are given in Tables 1 through 5.

16. District and division codes (Table 1) provide a numerical
indexing system for each of 36 districts and 10 divisions, respectively.
Districts are grouped within divisions. The New England Division is
unigue in that it is not comprised of districts. 1In order to permit
referencing of all projects at the district level, district number one
has been defined to represent the New England Division.

17. Data source codes (Table 2) provide a referencing system for
nine data sources which are used frequently in the data base. Identi-

fying each data entry by source provides a basis for validation and

sorting out discrepancies among multiple data sources for a given project

and characteristic.

18. A total of nine station type codes have been defined for use
in the water quality and hydrology files (Table 3). These provide a
frame of reference for locating monitoring stations within a given
project. Broadly, these permit distinction among stations located on
upstream tributaries, within reservoir pools, and in or below yeservoir
discharge streams. Within-pool stations are further classified as
upper-pool, mid-pcol, or near-dam. Mid-pocl is used as a default for
lake stations. The remaining two are used in cases where coordinates,
maps, and/or station location descriptions provide an adequate basis
for more refined classification. Secondary tributary codes (upstream

and downstream from impoundments) have been used only for some EPA
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National Eutrophication Survey stations to aid in hydrologic budget
computations.

19. Pool and outlet codes (Table 4) are used in the morphometric
file. These provide systems for referencing various elevations to pool
allocations for specific uses, ranges of operating levels, and locations
and types of principal outlets. The systems were initially-designed
at WES. Additional codes have been added as needed during subsequent
morphometric data compilation.

20. The parameter codes file (Table 5)* is used to reference
hydrelogic and water quality data. The file contains 94 members, each
identified by a water guality parameter code, STORET code3, measurement
type, and units. The 5-digit STORET code is used in retrieving water
quality and hydrologic data from the STORET system. It is also used
to identify measurements in the hydrology files. In addition to the
89 basic water guality parameter codes included in the file, there are
11 redundant parameter codes, which have been used in retrieving water
quality data from STORET. Redundant codes result from multiple means
of expressing a given type of observation (e.g., temperature in degrees
C or degrees I or total phosphorus as P or as PO4). Redundancies have
been eliminated in final data storage by applying appropriate conversion

factors in each case.

* Table 5 contains U. S. customary units of measurement. A table of
factors for converting U. S. customary units of measurement to metric
(SI) units is presented on page 8.
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Table 1

District and Division Codes

Code District Div Code Division
01 New England 01 0l New England
02 New York 02 02 North Atlantic
03 Philadelphia 02 03 South Atlantic
04 Baltimore 02 04 Ohic River
05 Norfolk 02 05 North Central
06 Wilmington 03 06 Lower Mississippi Valley
07 Charleston 03 07 South West
08 Savannah 03 08 Missouri River
09 Jacksonville 03 09 Noxth Pacific
10 Mobile 03 10 South Pacific
11 Buffalo 05
12 Detroit 05
13 Chicago 05
14 Rock Island 05
15 St. Paul 05
16 Pittsburgh 04
17 Huntington 04
18 Louisville 04
19 Nashville 04
20 St. Louis 06
21 Memphis 06
22 Vicksburg 06
23 New Orleans 06
24 Little Rock Q7
25 Tulsa Q7
26 Fort Worth 07
27 Galveston 07
28 Albuguerque 07
29 Kansas City 08
30 Omaha 08
3L Walla Walla 09
32 Seattle 09
33 Portland 09
34 Sacramento 10
35 San Francisco 10

36 Los Angeles 10

18



Table 2

Data Scource Codes

Code Data Source

00 Leidy and Jenkins

0l EPA Naticnal Eutrophication Survey

02 District or Division

03 Sedimentation Survey Sheets

04 Design Memoranda

05 USGS State Water Resources Data Reports
alley 06 USGS/WATSTORE File

07 EPA STORET

08 INFONET - Ohioc Rivexr Division

Table 3

Station Type Codes

Code Station Type
01 Tributary
02 Pool
03 Discharge
04 Pool (nr. dam)
05 Pool (headwaters)
06 Unused
07 Point source
08 Sec. trib. (downstr.)
09 Sec. trib. (upstr.)

19




Table 4

Pool and Qutlet Codes

Code Pool Type

0l Flood control

02 Conservation

03 Water quality

04 Minimum

05 Summer

06 Winter

07 Water supply

08 Power

09 Recreation

10 Dead storage

11 Multiple use

12 Stream bed

13 Top of dam

14 Period of record minimum
15 Period of record maximum
16 Normal

17 Maximum power

18 Minimum power

19 Sediment

20 Maximum regulated
Code Outlet Type

01l Intake

02 Spillway crest

03 Surface outlet

04 Bottom of gated spillway

20

STORET

00027
00028
72025
00068
72020

000862
72030
00054
72033
72034

00061
00060
00065
00010
00011
00300

00299
00090
00094
00095
00400

00403
00410
00435
00200
00940

00945
01045
71885
0104e
01055
71883
01056

* Red
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00027
00028
72025
00068
72020

00062
72030
00054
72033
72034

00061
00060
00065
00010
00011
00300

00299
00090
00094
00095
00400

00403
00410
00435
00900
00940

00945
01045
71885
01046
01055
71883
01056

STORET HYDRO

Tahle 5

Parameter Codes

WO Component Units
01 Code for agency collecting sample
02 Code for agency analyzing sample ]
03 Depth of pond or reservoir feet
‘04 Maximum sample depth feet
72020 05 Elevation ft > msl
06 Elevation, reservoir surface ft
07 Elevation of reservoir pool ft > msl
00054 08 Reservoir storage acre-ft
09 Flow, average daily, spillway cfs
10 Flow, instantaneous, spillway cfs
11l Stream flow, instantaneous cfs
00060 12 Stream flow, daily cfs
00065 13 Stream stage feet
00010 14 Temp deg-C
*14 Temp deg-F
00300 15 02 Dissolved mg/1
16 02 Dissolved, electrode mg/1
17 Oxidation reduction potential mv
18 Specific conductivity, field umhos /cm
00095 19 specific conductivity, lab umhos /cm
00400 20 pH (field) su
21 pH (lab) su
22 Alkalinity, total as CaCo3 mg /1
23 Acidity, total as CaCo3 mg /1l
24 Hardness, total as CaCo3 mg/1
00940 25 Chloride mg/1
00945 26 sulfate total mg/1
27 Iron, total as Fe ug/1
*¥27 Iron total as Fe mmg /1
28 Iron, dissolved ug/1
29 Manganese, total as Mn ug/1
*29 Manganese total as Mn mmg /1
30 Manganese, dissolved ug/1

(Continued)

*

Redundant watex

quality parameter code.
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Table 5 (Continued)

STORET HYDRO WQ Component Units
00916 31 Ccalcium, total g /1
00915 32 Calcium, dissolved mg/1
00927 33 Magnesium, total mg /1
00925 34 Magnesium, dissolved ng/1
00929 35 Sodium, total mg/1l
00930 36 Sodium, dissolved mg/1
00937 37 Potassium, total mg /1
00935 38 Potassium, dissolved mg/1l
00070 00070 39 Turbidity Jtu
00074 40 Turbidity, transmisscometer, percent

transmission percent
00076 41 Turbidity, Hach turbidometer ftu
00078 42 Transparency, Secchi m
Qo077 *42 Transparency, Secchi in
00031 43 Light, percent remaining at given depth percent
00034 44 Depth at which 1 percent of surface

light rem ft
00080 45 Color, true pt-co units
00081 46 Color, apparent pt-co units
00955 47 Silica, dissolved mg/1
00956 48 8ilica, total mng /1
00310 49 BOD5 mg /1
00405 50 Carbon dioxide mg/1
00680 51 Carbon total organic mg/1
00681 52 Carbon dissolved organic mg/1
00685 53 Carbon total inorganic mg /1
00691 54 Carbon, dissolved inorganic mg/1
00665 55 Phosphorus, total as P mg /1
00650 *55 Phosphate, total as P04 ng/1
71886 *55 Phosphorus total as P04 mg/1
00666 56 Phosphorus, dissolved as P mg/1
00669 57 Phosphorus total hydrolyzable as P mg/1
00678 58 Phosphorus, hydrol + ortho, total,

autoanal mg/1
00671 592 Phosphorus, dissolved ortho as P ng/l
00660 *59 Phosphate, ortho as P04 mg/1l
70507 60 Phosphorus, inorganic total ortho as P mg /1

(Continued)

* Redundant water

quality parameter code.
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STORET

00600
71887
00605
00610
71845
00625
00630

00615
71855
00613
71856
00620
71850
00618
71851
00500

00505
00515
00530
80154

70300

32209
32217
32211
32210
32230

60050
00570
85209
60990
31616

31673

31679

*  Redi



Table 5 (Continued)

- STORET HYDRO WQ Component Units
00600 61 Total N mg/1
71887 *61 Nitrogen total as NO3 ng/1
00605 62 Organic N mg/l
00610 63 Ammonia N : mg/1
71845 *53 ammonia, total as NH4 mg/Ll
00625 64 Total Kjeldahl N mg/1
00630 65 NO2 + NO3-N mg /1
00615 66 NO2-N mg /1
71855 *66 Nitrite total as NO2 ng/L
00613 67 Nitrite nitrogen dissolved as N ng/1
71856 *57 Nitrite dissolved as NO2 mg/1
00620 68 NO3-N ng/1
71850 *68 Nitrate N as NO3 mg /1
00618 69 Nitrate nitrogen dissclved as N mg/1
71851 *69 Nitrate N dissolved as NO3 mg/1
| 00500 70 Residue, total ng /1
) é 00505 71 Residue, total wvolatile mg/1
s t 00515 72 Residue, total filtrable dried at
its 1 105 deg C mng /1
| 00530 73 Residue total non-filtrable dried at
I 105 deg C mg/1
E; 80154 80154 74 Suspended sediment conc - evap at
‘j 110 deg C mg/1
g 70300 70300 75 Residue total filtrable at 180 deg C mg/1
% 32209 76 Chlorophyll-A fluocrometric, corrected ug/1
§ 32217 77 Chlorophyll-A fluorometric, uncorrected ug/1
ﬁ 32211 78 Chlorophyll-A trichromatic, corrected ug/1
¥ 32210 79 Chlorophyll-A trichromatic, uncorrected ug/l
b 32230 80 Chlorophyll-A mg /1
) 60050 81 Algae, total cells/ml
i 00570 82 Biomass, plankton ml/1
‘ 85209 83 Algal growth potential mg/1
i 60990 84 Zooplankton, other no/liter
i 31616 85 Fecal coliform, memb filter, m~fc broth
be 44.5 deg no/100 ml
f 31673 86 Fecal streptococci, memb filter, kf
i agar, 35 deg no/100 ml
31679 87 Fecal strep mf m-ent no/100 ml
o= {Continued)
4) ‘ *

Redundant water quality parameter code. (Sheet 3 of 4)




Table 5 (Concluded)

STORET HYDRO WQ Component Units
50051 88 Flow rate instantaneous mgd
50053 89 Conduit flow - monthly ngd
70301 70301 Dissolved solids — sum of constituents mg/1
80155 80155 Sediment discharge tons/day
70281 70291 Dissolved sulfate discharge tons/day
70290 70290 Dissolved chloride discharge tons/day
70302 70302 Dissolved solids discharge tons/day
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PART V: LISTS -~ PROJECT LISTS

21, LISTS, the second major file group, defines the referencing
system used for CE projects in the data base. It consists of the fol-
lowing files:

LISTS.CPL - Central Project List
LISTS.DPL - Deleted Project List
The development and contents of these files are discussed below.

22. The data base is built around a central list of 299 reservoirs
which have been identified from various sources and placed in the LISTS.CPL
file. The regional distribution of these projects is shown in Figure 2.
Breakdowns by CE district and division are given in Table 6. The follow-
ing have been used as criteria for inclusion:

a. projects currently operated by the Corxps of Engineers.

b. projects having seasonal or permanent pools.
The second criterion has been applied to eliminate locks and small run-
of-the-river impoundments with short hydraulic residence times and little
opportunity for inducing water guality changes, at least with respect to
eutrophication.

23. The two primary sources of information used to develop an
initial project list include a tabulation of CE projects with surface
areas greater than 500 acres compiled by Leidy and Jenkins5 and a map
of CE water resource projects6. Based upon CE Water Resource Development
Reports7 and information supplied by various CE district offices, the
initial list has been screened to eliminate projects which are incom-
plete, not currently under CE control, and/or do not have appreciable
peols. A separate list of impoundments which have been eliminated has
been maintained for future reference (LISTS.DPL). Because it has not
been feasible within the scope of this project to compile and incorporate
data from detailed, project-specific reports, the current project list
may contain some impoundments which do not conform to the above criteria.

Similarly, some projects may have been missed. Inclusion and/or screening

25



of additional projects would be possible with more time devoted to com-

piling and examining detailed reports.

24. The record format used in the LISTS.CPL and LISTS.DPL files
is given in Table 7. Files are listed in Tables 8 and 9, respectively.
Each project has been assigned a unique, three-digit identification
code to facilitate referencing in the data base. The location of each
project is identified by CE division, district, state, county, latitude,
longitude, and hydrologic unit. Hydrologic unit maps compiled by the
U. S. Geological Survey (USGS)8 have been used to provide basic location
data. Reservoirs lying on the boundaries of states, counties, and/or
hydrologic units have been referenced based upon dam location. State
and county codes refer to the standard federal coding system (FIPS)
documented in the EPA's STORET3 user's manual. The latitudes and longi-
tudes of projects in which surface elevation monitoring stations have
been located refer to those stations, which occur most frequently at dam
sites. In other situations, coordinates have been approximated from
hydrologic unit maps and refer roughly to dam locations.

25. As shown in Table 1, the project list is cross-referenced to
three independent data bases:

’ y ; ; 5
a. the EPA National Eutrophication Survey Working Papers” .

| o

. the U. §. Department of Agriculture (USDA) compilation of
reservoir sedimentation datal®.

c. the CE project file compiled by Leidy and JenkinsS.
The cross-referencing system facilitates access to specific information

on projects contained in these sources.

o’
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Regional Distribution of Reservoirs in Data Base
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Table

6

Breakdown of Projects in the Central Project List by District and Division

Total
Number Number
of of
Code District Projects Code Division Projects
01 New England* 22 oL New England 22
02 New York 3
03 Philadelphia 3
04 Baltimore 9
05 Norfolk 0 02 North Atlantic 15
06 Wilmington 3
07 Charleston 1
08 Savannah 2
09 Jacksonville 1
10 Mobile 17 03 South Atlantic 24
11 Buffalo 1
12 Detroit 0
13 Chicago 0
14 Rock Island 2
15 St. Paul 13 05 North Central 16
16 Pittsburg 14
17 Huntington 28
18 Louisville &S
19 Nashville 7 04 Chio River 64
20 St. Louis 3
21  Memphis i |
22 Vicksburg 7
23 New Orleans 4 06 Lower Mississippi Valley 15
24 Little Rock 10
25 Tulsa 35
26 Fort Worth 17
27 Galveston 0
28 Albugquerque 4 07 South West 66
29 Kansas City 11
30 Cmaha 20 08 Missouri River 31
31 Walla Walla 4
32 Seattle 6
33 Portland. 17 09 North Pacific 27
34 Sacramento 15
35 San Francisco 2
36 Los Angeles 2 10 South Pacific 19
“"  Total 299 299
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DECUARE 1 PL_RECORD /% LiSTS.CAL FILE STRUCTURE T{LENGTH.= 100) =*/
/o:q‘txmoa-t..---10.tatul.osttt'#t‘t#t-vmott./

2 RES pIc'ezzzs’ /* RESERVOIR NUMBER */
2 RNAME CHAR[28) /¥ RESERVOIR NAME of
2 STATE PIC'ZZB' /* FIPS STATE CODE */
2 bry PIC'ZZB' /* CE DIVISIDN NUMBER LY
2 BIS PIC'ZZB' /* CE DISTRICT NUMBER »/
2 NESWP pPIC'Z2ZB! /* EPA-NES WORKING PAPER NUMBER ./
2 NESTOR CHAR(2) /* EPA-NES STORET REF. NUMBER ./
2°1d PIC'BZB" /* LEIDY&JENKINS INDICATOR ./
2 SEDSURV plc'zzzzz! /% SEDIMENTATION SURV. REF. NO. ./
2 LAT PIC'ZZV999"' /* LATITUDE (DEG). 4
2 LONG PIC'ZZZV9998B' /* LONGITUDE (DEG) «/
2 HYDU P1C'999999998"' /* HYDROLOGIC UNIT CODE n/
2 COUNTY ch_zzza' /* FIPS COUNTY COODE o/
2 TRIB CHAR(186) /% MAJOR TRIBUTARY NAME ./
2 UNUSED CHAR(3) /% BLANK ./

uotsTATA




Table 8

Listing of the LISTS.CPL File

DIVISION DISTRICT RES NAME ST STCTY LAT LONG HYD UNIT NES SCS L&J MAJCR TRIB

1 .NED 1 NEW ENGLAND 142 BUFFUMVILLE MA 25027 42.116 71.908 01100001 LITTLE

1 NED 1 NEW ENGLAND 144 EAST BRIMFIELD MA 25013 42,108 72.126 01100001 QUINEBAUG
Y NED T NEW ENGLANG TTaT LITTLEVILTE MA 25013 42,274 72.884 01080208 WESTFIELD

1 NED 1 'NEW ENGLAND 148 TULLY MA 25015 42.642 72.224 01080202 TULLY

1 NED 1 NEW ENGLAND 150 WESTVILLE MA 25027°42.081_ 72.057 01100001 QUINEBAUG
TYTNEG T NEWTENGUANG — 151 BUACK "ROCR €T 9005 41.657 743.103 01100005 BRANCH

1 NED 1 NEW ENGLAND 152 COLEBROOK RIVER CT 9005 42.006 73.036 01080207 + FARMINGTON/W BR

1 NED 1 NEW ENGLAND 155 HANCOCK BROOK CT 9009 41.622 73.037 01100005 HANCOCK
TTAYREDT TTNEWENGLAND 156 HOP BRODK' CT 9008 ai.873 73.067 01100005 HOP™ T

1 NED 1 NEW ENGLAND 158 MANSFIELD HOLLOW- €T 9013 41.758 72.182 01100002 NATCHAUG

1 NED 1 NEW ENGLAND 159 NORTHFIELD BROOK CT 9005 41.680 73.080 01100005 NORTHFIELD
TAITNED T T NEWENGLANDT 157 WEST THOMPSON CT 9015 47,944 71.899 01700001 QUINEBAUG

1 NED 1 NEW ENGLAND 164 EDWARD MCDOWELL NH 33005 42.893 71.987 01070003 NUBANUSIT

1 NED 1 NEW ENGLAND 165 EVERETT N+ 33011 43.092_ 71.660 01070002 PISCATAQUOG
TITNEDT T NEW ENGLAND 166 FRANRCIN FATLS NH 33013 43.469 71.661 01070001 PEMIGEWASSET

1 NEO 1 NEW ENGLAND 167 HOPKINTON NH 33013 43.189 71.748 01070003 CONTOOCODK

1 NED 1 NEW ENGLAND 168 OTTER BROOK NH 33005 42.945 72.237 01080201 OTTER
TATNEDT T T NEW ENGLAND T 160 SURRY MOUNTATN NH 33005 42,997 72,311 0ioB020] ASHUETDT

1 NED 1 NEW ENGLAND 170 BALL MOUNTAIN VT 50025 43.127 72.776 01080107 WEST

1 NED 1 NEW ENGLAND 172 NDRTH HARTLAND VT 50027 43.601 72.353 01080106 OTTAQUECHEE
THTNED T T 1 NEW ENGLAND 173 KORTH SPRINGFIELD VT 50027 437338 72.509 010801068 gLACK

1 MED 1 NEW ENGLAND 174 TOWNSHEND VT 50025 43.083 72.699 01080107 WEST

0¢

1]
LS S

i
=
>
o
<
-
5
(=}
[~}
[
w
b
b

‘ 2 NEW YORK ~— 171 EAST BARRE 154 72.444 02010003 WINDOSKT/JAIL BR
2 NAD 2 NEW YORK 176 WATERSURY VT 50023 44.381 72.770 02010003 018 + LITTLE
2 NAD __2 NEW YORK 177 _WRIGHTSVILLE VT 50023 44.310 72.575.02010003 WINOOSKI/N BR
2 NAD 3 PHILADELPHIA 307 BELTZVILLE PA 42025 40,848 75.638 02040106 414 + POHOPOCO
2 NAD _ 3 PHILADELPHIA_ 313 _FRANCIS € WALTER PA 42089 41.112  75.720 02040106 LEHIGH a
2 Nap 3 PHILADELPHIA 3167 PROMPTON PA 42127 41.588 75.327 02040703 LACKAWAXEN/W . BR
_2 NAD _ 4 BALYIMORE _227 ALMOND _ NY 36003 42,347 77.705 02050104 CANISTED
27°NAD 4 BALYIWMORE T229  WHITNEY POTNT NY 36007 4 42 342 175.965 02050102 + OTSELIC
2 NAD 4 BLLTIMORE 306 ALVIN % BUSH (KETTLE CRLEK) Pa 42035 41,350 77.900 02050203 KETTLE
2 NAD 4 BALTIMORE 310 CURWENSVILLE PA 42033 40.953 78.527 02050201 + ANDERSON CK
27NAD 4 BALTIMORE T 312 F J SAYERS (BLANCHARD) PA 42027 41.048 77.604 02050204 415 + BALD EAGLE
2 NAD 4 BALTIMORE 320 RAYSTOWN PA 42061 40.296 78.188 02050303 + JUNIATA/RAYSTOWN
__2 NAD___ 4 BALTIMORE 325 STILLWATER PA 42069 41.696_ 75.486 02050107 UPPER TUNKANNOCK
2°NAD™T 4 BALTIMORE 398 "BLOOIINGTON WV 54057 39.350 79.000 02070002 NEW
2 NAD 4 BALTIMORE 401 SAVAGE KD 24023 39.516 79.133 02070902 05010 SAVAGE
TT3TSAD T T T B wilmiNGToh 23378 EVERETY JORDAN (NEW HOPE) NC 37037 35.6584 79.069 03030002 CAPE FEAR
3 SAD 6 WILMINGTON 372 JOHN H KERR VA 81117 36.598 78.301 03010102 462 06011 + ROANOKE
3 SAD __ B WILMINGTON 376 PHILPOTY VA 51089 36.781  00.027 03010103 06012 + SMITH
3 SAD 7 CHARLESTON 232 W KERR SCOTT NC 37193 36.134 81.224 03040101 06014 4+ YADKIN
T V) T SAVANNAH 74 CLARK HILL SC 45181 33.661 B2.199 03060103 287 + SAVANNAH
Continued
( ed) (Sheet 1 of 7)
Table 8 (Continued)
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3 Sap 7 CHARLESTQN 232 W KERR SCOTT NC 37193 36.134 E!=224.0304.0101 06014 4+ YADKIN

_______________________________________ - - i S -——— - -

3 SAD 3 SAVANNM‘.‘ 74 CLARK HILL SC 45181 33.661 82.199 03060103 287 + SAVANNAH
Continued
(: inued) (Sheet 1 of 7)
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Table 8 (Continued)

DIVISION DISTRICT RES NAME ST STCTY LAT LONG HYD UNIT NES SCS L&J MAJOR TRIB
3 54D 8 SAVANNAH 330 HARTWELL GA 13007 34.356 32 822 03060103 432 + SAVANNAH
T 3TSADTT Q" JACKSONVTLLE _ES"TJE:'KEEMH'ATROCMN)_— _ i2107 297508 31 304‘03630102 + GCKLAWAHA
3 SAD 10 MOBILE 1 CLAIBORNE AL 1099 31.533 87.516 03150204 + ALABAMA
TT3SADTTT OTUMOEBILE T T 27 COFFEEVILLE {JACKSONT T AL 1023731.750 881115 03160201 1MO8ILE
3 Sap 10 MOSILE 3 HOLY AL 1125 33.252 B7.450 03160112 228 - BLACK WARRIOR
3 SAD 10 MOBILE 4 JONES BLUFF AL__1085_32.350 86.800 03150201 4 ALABAMA
T3 SADTT 10 MOBILUE 5T DEMGROLLS” AU 10917 32.520 87.879 03160207 MOBILE
3 SAD 10 MOBILE 7 WARRIOR AL 1065 32.779 B87.844 03160113 BLACK WARRIOR
3 SAD 10 MOBILE 8 MILLERS FERRY AL 1131 32.1168 B7.399 03150203 + _ ALABAMA
T375AGT to mOBILE 69 ALLATOONA GA 13015 34.163 B4.727 03150104 281 + ETOWAH
3 SAD 10 MOBILE 70 GEOQRGE W. ANDREMS GA 13099 31.283 85.116 03130004 CHATTAHDOCHEE
3 SAD 10 MOBILE 71 SEMINOLE (WOCDRUFF) GA 13253 30.708 B4.865 03130004 999 + APALACHICOLA
T 3TsADT 10 moBILE 72 WALTER F GEORGE ({EUFAULA)  Ga 13061 31.800 5.050 03130003 599 + CHATTAHDOCHEE
3 SAD 10 MOBILE 73 WEST POINT GA 13285 32.918 85.188 03130002 CHATTAHOOCHEE
3 SAD 10 MOBILE 75 CARTERS GA 13123 34.604_ 84.667 03150102 COOSAWATTEE
T3 SAGTT T TT0 moBILE T 76 SIDNEY LANIER GA 13139 34.158 84.072 03130001 293 + CHATTAHDOCHEE
3 SAD 10 MOSILE 191 OKAY1BBEE M$ 28075 32.475 B88.796 03170001 + CHICHASAWHAY
3 sap 10 MJIBILE 405 GAINESVILLE L/D Al__1063 32.816 _88.149 03160106 TOMBIGBEE
'3 sap 10 MOBILE 411 BANKHEAD AL 1125 33.449  87.349 03160112 226 BLACK WARRIOR
__B_NCD 11 BUFFALD 228 MT MORRIS NY 36051 42.733  77.911 oa130002 04018 G;nessggh_g;_
w S NCD 14 ROCK ISLAND 98 CORALVILLE 1A 19103 41.724 @1.527 07080208 25019 + I10WA
= __ 5 NCD 14 ROCK ISLAND 99 _RED ROCK 1A 19125 41.389 92 .97% 07100008 503 +__DES MOINES.
5 NCD 15 ST PAUL 78 GULL MN 27035 46.411 94 357 07010106 102 + GULL
__5 NCD_ 15 ST _PAUL 179 _LAC QUI PARLE MN 27023 45.000_95.833_07020002 + MINNESOTA
5 NCO 15 ST PAUL 180 TRAVERSE M 27155 45.630 96.852 69020101 + BO01s DE $IOUX
5 NCD 15 ST PAUL 184 LEECH MN 27057 47.206 94.308 07010102 105 + LEECH
_5 NCD_ 15 ST_PAUL 182 ORWELL MN 27111 46,215 _96.177_09020103 30019 OTYER TAIL
5 hco 15781 PAGL 183 CROSS MN 27021 46,669 94.112 07010105 PINE
S NCD 15 ST PAUL 184 POKEGAMA MN 27061 47.166 93.555 07010101 + MISSISSIPPI
S NCD_ 15 ST PAUL _ 1BS_SANDY_ MN 27021 46,788 __93.319 07010103 + TAMARACK
57NCDT T 15 ST PAUL 18& WINNIBIGOSHISH ¥N 27057 47,428 94.04% 07010101 + MISSISSIPPI
5 NCD 15 5T PAUL 187 PINE RIVER MN 27021 46.669 94.112 07010105 + PINE
__ 5 NCD 15 ST _PauL 236_HOWMME ND_38099 48.399 97.766 09020310 _ 30017 PARK/ S BR
STHCD 15787 PaLL 237 ASHTABULA (BALDHILL) ND 36003 47.033 98.083 09020203 565 30018 + SHEYENNE
5 NCD 15 ST PAUL 399 EAU GALLE wl 55093 44.856 92.244 Q7050003 EAU GALLE
4 OBRD 16 PITT5BURG 2437 BERLIN OH 35133 41.045 B1.002 05035103 395 21038 + MAHONING
4 ORD 16 PITTSBURG 252 MICKAEL J KIRWAN DK 28099 41.156 £1.079 05030103 + MAHONING/¥ BR
4_ORD 16 PITISBURG 254 MOSQUITO CREEX DH 39155 41.299 _80.758 05030102 406 +_ MOSQUITO
4 DRD 16 PITTSBURG 308 CONEMAUGH RIVER PA 42063 40.469 79.368 05010007 CONEMAUGH
4 0RD 16 PITTSBURG 309 CROOKED CREEK PA 42005 40.714 79.508 050100086 21024 CROCQKED
4 ORD 16_PITTSBURG 311_EAST BRANCH CLARION R PA 42047 41.559  78.594 05010005 04021+ CLARION/E BR
ORD 16 PITTSBURG 314 LOYALHANNA PA 42129 40.456 79.451 05010008 21022 t OYALHANNA
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4 DRD 16 PITTSBURG 315 MAHONING CREEK PA 42005 40.921 79.278 05010006 21023 MAHONING
4 ORD 16 PITTSBURG 317 SHENANGD RIVER PA 42085 41,264 80.463 05030102 426 4+ SHENANGO
TTATORD T T8 PITTSBURG F1ETTIONESTA PA 420537 41,473 79.438 05010003 27027 + TIDNESTaA
4 ORD 16 PITTSBURG 319 YDUGHIDGHENY RIVER PA 420514 39.793 79.368 05020006 21026 + YOUGHIOGHENY
4 ORD 16 PITTSSURG 322 WOODCOCK PA 42039 41.697 80.101 05010004 WOODCOCK
TT4TORGTT 1BTPITTS8URG 328 ALLEGHENY (KINZUA) PA 4208374 41 TBa1  79.0037050100061 147 + ALLEGHENY
4 QRD 16 PITTSBURG 393 TYGART WV 54091 39.3t3 80.033 05020001 470 21025 + TYG&RT VALLEY
TTRTGAD 17 AUNTINGTON 123 "DEWEY KY 21071 37.737 B2.730 05070203 + dDHN§7LEVISA FK
4 ORD 17 HUNTINGTON 124 FISHTRAP KY 21395 37.433 82.416 05070202 19058 + BIG SANDY/LEVISA
__4 oep 17 HUNTINGTON 125 GRAYSON K¥ 21043 38,252 §2.985 05090104 19060 + LITTLE SANDY
F ORD 17 HUNTINGTON 127 "GREENUP L/D KY 21069 38.647 82.861 05050103 + QHIO
4 ORD 17 HUNTINGTON 239 PAINT CREEK OH 39071 39.251 8£3.34% 05060003 PAINT
4 ORD 17 HUNTINGTON 241 ATWOOD OH 39019 40.526 81,285 05040001 393 21027 + INDIAN
T4 0RO 17 HUNTINGTON 242 BEACH CITY OH 39151 40.634 g£1.558 05040001 394 21060 SUGAR
4 DORD 17 HUNTINGTON 245 CHARLES MILL OH 39005 40.740 82.363 05050002 397 21003 + MOMICAN/BLACK FK
4 ORD 17 HUNTINGTON 246 _CLENDENING OH_39067_40.269 _81.278 05040001 + STILLWTR/BRUSHY
470RD 17 HUNTINGTON 247 DEER CREEK OH 39097 39.622 g§3.216 05060002 398 + SCIOTOD/DEER
4 ORD 17 HUNTINGTON 248 DELAWARE OM 39041 40.358 B83.069 05060001 3938 19046 + OLETANGY
4 ORD 17 HUNTINGTON 249 DILLON _ OM 39119 39,992 82.082_05040006_400 2106t + LICKING
T4 ORD 17 HUNTINGTCN 251 LEESVILLE DH 39019 40.470 81.194 05040001 + CONNDNTTONZT
4 ORD 17 HUNTINGYON 255 PIEDMONT OH 39013 40.191 81.215 05040001 + GSTILLWATER
__4 URD 17 HUNTINGTON 256 PLEASANT HILL OH 35139 40.623  82.325_05040002_408 21001 + MOHICAN/CLEAR FK
370ORD {7 HUNTINGTON 257 SENECAVILLE OH 39059 39.925 81.434 05040005 21002 + wILLs
4 ORD 17 HUNTINGTON 258 TAPPAN OH 39067 40.356 8£1.227 05040001 412 4+ LITTLE STILLWTR
__4 ORD 17 HUNTINGTON 259 BURR OAK({TOM JENKINS) OH_39127 39.541 _g2.057 05030204 21063 SUNDAY
4 ORD 17 HUNTINGTON 261 WILLS CREEK OH 39031 40.156 B1.849 05040005 + wiILLS
4 ORD 17 HUNTINGTON 373 JOHN W FLANNAGAN VA 51051 37.233 82.348 05070202 483 + POUND
4 ORD 17 _HUNTINGTON 374_NORTH_FORK OF POUND VA 51195 37.124 B§2.631 05070202 POUND/N FK
T4 DRO 17 HUNTINGTON 389 BLUESTONE WY 54089 37.640 80.887 05050002 467 19056 4 NEW
4 CORD 17 HUNTINGTON 390 EAST LYNN WV 54099 38.145 82.382 05090102 + TWELVEPOLE/E FK
__4 DRD 17 HUNTINGTON 391__SUMMERSVILLE WY 54p67_38.217 80.891 05050005 469 +  GAULEY
470RD 17 HUNTINGTON 392 SUTTON WV 54007 38.661 BO.694 05050007 19062 + ELK
4 DRO 17 KUNTINGTON 394 WINFIELO WV 54079 38.533 B1.833 05050008 +  KANAWHA
__4 0RD 17_HUNTINGTON 406 _MOHICANVILLE OH 39005 40.724 82.152 0040002 MOHICAN/LAKE FK
370RD 17 HUNTINGTDN 416 ALUM CREEK OH 39041 40.185 ,.82.964 05060001 ALUM
4 DRD 18 LOQISVILLE 90 CAGLES MILL IN_18133 39.487 86.917 05120203 17023 + MILL
4 ORD 18 LOVISVILLE 31 HUNTINGTON IN 18069 40.845 85.468 05120101 + WABASH
4 ORD 18 LOUISVILLE 92 MISSISSINEWA IN 18053 40.716 85.956 05120103 334 + MISSISSINEWA
4 ORD 18 LDUISVILLE 93 MONROE IN 18105 39.007 86.512 05120208 336 +  SALT
~TA"CRD 18 LOUISVILLE 94 SALAMONIE IN 18009 40.807 85.679 05120102 + SALAMONIE
4 .0RD 18 LOUISVILLE 95 € M HARDEN (MANSFIELD) IN 18421 39.717 B87.072 05120108 + BI1G RACOONM
4 _ORD 18 LOUISVILLE 97 BRODKVILLE ___IN 18047 39.439  B5.003 05080003 WHITEWATER
4 0RO 18 LOUISVILLE 120 BARREN RIVER XY 21009 36.891 B6.124 05110002 350 + BARREN
4 DRD 18 LOVISVILLE 121 BUCKHORN KY 21193 37.339 83.470 05100202 + KENTUCKY
4 DRD 18 LOUISVILLE 126 GREEN RIVER KY 21217 37.247 85.339 05119001 +  GREEN
A 0AD 18 LOUISVILLE 128 NOLIN RIVER KY 21061 37.278 86.247 05110001 + NOLIN
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4 DR 18 LOUISVILLE 129 ROUGH RIVER KY 21027 37.613 86.499 05110004 18012 4+ ROUGH

4 QRD 18 LOUISVILLE 134 CAVE RUN XY 21205 38.119 B3.533 05100101 LICKING
T470RDT (9 LDUTISVILLE 260 WEST FUORR OF WMILL CK OH 39077 39,2855 84.494 05090203 190347 MITL/W FK

4 DRD 18 LOUISVILLE 263 CLARENCE J BROWN OH 39023 39.950 83.747 05080001 BUCK
T3TORD T 19 NRASHVILTE 119 BARKLEY ; KY 21143 37.02T7 @¥.22T 05130205 4 ™ ERCAND

4 ORD 19 NASHVILLE 122 CUMBERLAND (WOLF CREEX} KY 21207 36.86% 85.145 05130103 351 18011 4+ CUMBERLAND

4 0RO 19 NASHVILLE 337 CENTER HILL TN 47041 36.097 85.828 05130108 4+ CANEY FK

A OR{ TS NASHVILTE 336 CHEATHAM TN 47037 36,324 87.226 05130207 343 + CUMBERTAND

4 0RD 19 MASHVILLE 340 J PERCY PRIEST TN 47037 36.151 B86.617 05130203 444 + STONES

4 ORD 19 NASHVILLE 342 OLD HICKORY TN 47165 36.297 B86.655 05130201 444 18010 _+ CUMBERLAND
TAORDT T9 RASHVILLUE —— 333 BALE HOLLOW TN 470§T3F53—am5ﬁm5_352W'C+ OMBERTANG

6 LMVD 20 ST LOUIS 8% CARLYLE IL 17027 38.618 ©9.351 07140202 287 24053 4+ KASKASKIA
TEIUMVDT T 207STLOUIS 87 SHELSYVITLE TC 77173 33.a%6 BB.783 07140207 415, + KASKASKTA

6 LMVD 20 ST LOUIS 88 REND 1L 17055 38.037 88.956 07140108 313 4+ BIG MUDDY

B CMVD 2T MEMPHTS 196 WAPFAPELLOD MO 29223 56.928 00.2H4 OBOZ0OZ0Z 551 18073 + ST FRANCIS

6 LMVD 22 VICKSSURG 14 DE GRAY AR 5019 34.214 93.113 0B040102 485 + CADDO
TBTULMVD T 22 VICKSBURG T T8TUREESON {NARROWS) AR 5109 34774@ §J3.715 08040703 + LITTLE WISSOUNT

6 LMVD 22 VICKSBURG t9 OUACHITA (BLAKELY MTN) AR 5051 34.572 93.197 080401G1 483 + QOUCHITA

6 LMVD 22 VICKSBURG 188 ARKABUTLA MS 28137 34,757 90.124 08030204 359 15026 + COLDWATER
TTELMYD 2ZVICKSBURG TBgTENIE MS 28961 34,158 §9.903 0B030203 380 15037 + YUUDNA

6 LMVD 22 VICKSBURG 190 GRENADA MS 28043 33.808 89.770 08030203 36t 15032 + VYATOBUSHA

6 LMVD 22 VICKSSURG 192 SARDIS MS 28107 34.399 B9.786 08030201 363 15030 + TALLAHATCHIE

€ LMVD 23 NEW ORLEANS 138 WALLACE LA 22031 32.319 ©§3.670 11140206 49008 + CYPRESS BAYDU

5 LMvD 23 NEW CRLEANS 352 LAKE 0' THE PINES(FERRELLS) Tx 48315 32.751 94.499 11140305 648 49010 + BIG CYPRESS
THTIMVDT 23 NEW ORLEANST 3537 TEXARKANATWRIGHT PATMAN) TX 48307 33.304 04,160 11140302 6569 49007 + sSUCPHUR

6 LMVD 23 NEW ORLEANS 413 CADDG LA 22017 '32.703 93.920 11140306 637 HILLUW PASS
TTTTSHOT Z& LITTLE ROCK 11 BEAVER AR 5007 36.420 ©3.847 11010001 480 + H!TE

7 SWD 24 LITTLE ROCK 12 BLUE MOUNTAIN AR 5149 35. 101 93.650 11110204 482 + PETIT JEAN

7 SWD 24 LITTLE ROCK 13 BULL SHOALS AR 5089 36.367 92.572 11010003 480 + WHITE
TTITSWOT ZALITTUE RUGCK 1B GREERY FERRY AR 5023 35,517 91.997 11010014 487 + LIYTLE RED

7 SWD 24 LITTLE ROCK 17 DARDANELLE AR 5115 35.247 93.173 11110202 44013 + ARKANSAS

7 SWD 24 LITTLE ROCK 21 NIMROD AR 5149 34.951 ©3.160 11110206 490 44006 + FOURCHE LA FAVE
T7SWMUT . TZATLITYLE ROCK 22 NOR:OLK AR 5005 36.249 92.237 11010006 497 44007 + wWHITE/N FK

7 SWD 24 LITTLE ROCK 23 0ZARK AR 5047 35,472 ©3.812 11110201 + ARKANSAS

7 SWD 22 LITTILE ROCK 193 CLEARWATER MO 29179 37.133 $0.775 11010007 547 + BLACK
T7TSAD 24 LIVTLE ROCK 200 TABLE ROCK MO 29209 36.595 . 93.311 11010001 480 + WHITE
____________________________________________________________ i

7 SWD 25 TULSA 20 MILLWOOD AR 5081 33.691 ©3.965 11140109 489 + LITTLE SALINE
TSRO 25 TULSA 102 COUNCIT GROVE KS 20127 38.679 ©6.506 11070201 512 + NEOSHO

7 SWD 25 TULSA 103 ELK CITY KS 20125 37.277 95.776 11070104 Si3 ELK

7 SWD 25 TULSA 104 FALL RIVER KS 20073 37.646 86.077 11070102 514 + FALL
— 7 SWb 25 TUCSA 105 JUKN REDMOND WS 20031 38.237 95.768 110702071 515 45056 + NEOSHO
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7 SWD 25 TULSA 107 MARION KS 20115 38,372 97.081 11070202 517 + COTTONWDOD
7 SWD 25 TULSA 112 TORONTOD KS 20205 37.741 95.933 11070101 523 45040 + VERDIGRIS
LT USWDT 25 TULSA 264 BROKEN BOW UK 40089734, 145 94.683 17140108 + LITTLE/MTR FK
7 SWO 25 TULSA 265 CANTOMN OK 40011 36.084 9B8.601 11100301 46013 + CANADIAN/N
7 SWD 25 TULSA 265 CHOUTEAU OK 40145 35,900 95.500 11070105 VERDIGRIS
TTTTSWDTT T 25 TULSAT 267 EUFAUCK UK 40087 35.306 ©5.362 11090204 584 35047 + CANADIAN/S
7 SWD 25 TULSA 268 FORT GIBSDN OK 40145 35.871 95.228 11070209 + NEDSHO
7 SWD 25 TULSA 269 FORT SUPPLY 0K 40045 36.553 99.571 11100203 586 46001 + WOLF
TTI7USWD 25 TULSA™ 2707 GREAY SALT PLAIRS 0K 400037 36,744 94,135 71060004 46007 + ARKANSAS/SALY FK
7 SWD 25 TULSA 271 HEYBURN OK 40037 35.947 96.298 11110101 45039 + POLECAT
7 SWD 25 TULSA 272 HULAH 0K 40113 36.928 95.088 11070106 45035 + CANEY
T SWOT . 25 TULSA 273 KEYSTONE OK 40037 36.7517 96.2517 11060006 591 45057 + ARKANSAS
7 SWD 25 TULSA 274 NEWT GRAHAM OK 40145 36.050 95.800 11070105 VERDIGRIS
7 SWD 25 TULSA 275 OOLOGAH DK 40131 36.421 95,678 11070103 592 + VERDIGRIS
TTTOSWD T 25 TULSATT 2767 PINE CREEK OR 20089 341117 95.079 11140107 + LITTLE
7 SWD 25 TULSA 277 ROBERT § KERR 0K 40135 35.350 94.850 11110104 + ARKANSAS
7 SWD 25 TULSA 278 TENKILLER FERRY OK 40021 35.596 95.049 11110103 593 + ILLINOIS
TTTUSWDTTT TT25TTULSAT T T 2797W D MAYD 0K 20078 35,300 94.600 171110104 ARKANSAS
7 SWD 25 TULSA 280 WEBBERS FALLS OK 40101 35,650 95.250 11110102 + ARKANSAS
7 SWD 25 TULSA 281 WISTER OK_40079_34.936 _94.719 11110105 595 49012 + POTEAU
=UTUSWDTT 25 YUUSA 283 7CLAVION OK 40127 34.600 95-400 1i14pi0s JACKFORK
7 SWOD 25 TULSA 283 Kaw OK 40071 36,699 96.921 11060001 ARKANSAS
7 SWD 25 TULSA 28B4 COPAN 0K 40147 36.894 95.966 11070106 LITTLE CANEY
TT sWo 25TTULSAT 285 HUGD 0K 40023 34.011 95.380 11140105 K1AMECHT
7 SWD 25 TULSA 286 OPTIMA OK 40339 36.659 101.000 11100102 CANADIAN/N
7 SWD 25 TULSA 287 WAURIKA OK_40067 34:250 98.100_ 11130208 BEAVER
T 7 swp T 257TuLsAT 3487 TEXOMA {DENNISONY TX 48181 33.818 §6.572 111302710 663 50012 + RED
7 SWD 25 TULSA 357 PAT MAYSE TX. 48147 33,852 95.543 11140101 + GANDERS
7 SWD 25 TULSA 370 KEMF TX 48023 33.758_99.150_ 11130206 646 50023 WICHITA
T 257YULSA 4027 GILLHAM AR 5061 34.200 94.200 11140109 COSSATOT
7 SWD 26 FORT WODRTH 344 BARDWELL TX 48939 32.250 96.646 12030109 + WAXAHACHIE
TT?7SWD. 26 FORT WORTH 345 BELTON(BELL) TX 28027 31.106 97.474 12070201 633 53047 + LEON
7 SWD 26 FORT WORTH 345 EENBROOK TX 48439 32.650 §7.4438 12030102 + TRINITY/CLEAR FK
7 SWD 26 FORT WORTH 347_CANYON TX 48091 _29.868_ 98.198 12100201 638 + GUADALUPE
7 swb 26 FORY WORTH 349 GRAPEVINE TX 48439 32,972 97.056 12030104 + DENTON
7 SWD 26 FDRT WORTH 351 HORDS CREEK TX 48083 31.832 99.560 12090108 53049 + HORDS
7 SWD 26 FORT WORTH 354 LAVON TX 48085 33,031 96.482 12030106 649 51030 + TRINITY/E FK
T7TSWDT 26 FORT WORTH 355 LEWISVILLE(GARZA LITTLE ELM) 7X 48121 33.069 06.964 12030103 650 51032 + TRINITY
7 SWD 26 FORY WORTR 356 NAVARRD MILLS tx 48349 31.957 96.689 12030108 + RICHLAND
7 SWD 26 FORT WORTH 350 PROCTOR TX 48093 31.968  98.485 12070201 + LEON
T7TSWD T 28 FORT WORTH 359 SAM RAYBURN (MC GEE BEND) TX 48405 31.060 94.105 12020005 657 + ANGELINA
7 SWD 26 FORT WORTH 360 O C FISHER (SAN ANGELO) TX 48451 31.484 100.481 12090104 656 + CONCHO
7 SWD 26 FORT WORTH 361 SOMERVILLE X 48477 30.322 96.525 12070102 659 + _ YEGUA
TTSHD 26" FORT WORTH 362 7STJLUHGUSE HOLLGW(LAPASAS)  TX 43027 31.022 97.532 12070203 661 +  LAMPASAS
7 SWD 26 FORT WORTH 363 WACO TX 48309 31.579 97.197 12060203 53031 + BOSQUE
7 SWD 26 FORT WORTH 364 WHITNEY TX 48217 31.865 97.371 12060202 668 53042 + BRAZOS
~7 SWD 26 FGRT WORTH 371 B A STEINBAGEN (TOWNBLUFF) TX 48241 30.795 94.179 12020003 51033 NECHES
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7 SWD 28 AL BUQUERQUE 65 JOHN MARTIN (HASTY) CO.__§011 38,068 102.935 11020009 48001 ARKANSAS
7 SWO 28 AL BUOUERQUE 2168 aBI1QUIY NM 35039 36.240 106.426 13020102 258008 RIO CHAMA
7 5WD 28 AL BUQUERQUE 219 CONCHAS NM 335047 35.402 104.190 11080005 819 47001 + CANADIAN/S
7 SWC__ 2B ALRUCUERQUE 407 TRINIDAD CO_BOT1 37.100 304.600 11020010 PURGATOIRE

8 MRD 29 KANSAS CITY 100 RATHBUN LA 19007 40.824 92,882 10280201,502 + CHARITON
8 MRD 29 KANSAS CITY 106_KANOPOLIS KS 20033 38.606 97.967 10260006 516 32003 + SMOKY HILL
~ B MRD 28 KANSAS CITY 108 MILFORD KS 20061 32.077 96.891 10250017 519 + REPUBLICAN
8 NRD 29 KANSAS CITY 109 MELVERN KS 20139 38.509 95.709 10290101 548 MARAIS DE CYGNES
8 MRD_ 29 KANSAS CITY 110 PERRY KS 20087 39.114 95.425 10270103 523 + DELAWARE
T8 NRD 28 KANSAS CITY 111 POMONA XS 20133 38.647 95.563 1029071071 522 + 110-MILE CK
8 MRO 29 KANSAS CITY 113 TUTTLE CREEK KS 20149 39.254 96.602 10270205 524 + BIG BLUE
__B MRD 28 KANSAS CILIY 114 wILSON KS 20167 38.966 98.493 10260009_525 + SALINE
8 MRO 29 KANSAS CITY 194 "POMME DE TERRE M0 29085 37.901 93.318 10290107 548 + POMME DE TERRE
8 NRO 23 KANSAS CITY 195 STOCKTON MO 29039 37.695 93.765 10290106 549 + SAC
__8 MRD__ 23 KAN3AS CITY 207 HARLAN COUNTY NE_ 31083 40,069 99 .208 10250015 555 32029 4+ REPUBLICAN
& MRO 30 OMAHA 64 CHERRY CREEK CO 8005 39.655 ma 854 10190003 768 + CHERRY
_ B MRD 30 OMaHA 203_FORT_PECK_ MI _30033_48.007 106,396 10040104 40002 + MISSOUR]
8 NRD 30 CMAHA 208 OLIVE CREEK NE 31109 40.591 96.849 10200203 SALT CK/T
8 MRD 30 OMAHA 209 BLUESTEM NE 31109 40.648 96.851 10200203 SALT CK/T
__8 MRD __ 30 OMAHA 210 _WAGON TRAIN NE_31109 40.620 96.581_10200203 SALT CK/T
g MRO 30 CMAHA 211 STAGECOACH NE 31109 40.608 96.629 10200203 SALT CK/T
w 8 MRD 30 OMAHA 212 YANKEE HILL MNE 31109 40.729 96.780 10200203 SALT CK/T
o __8_MRO_ 30 OMAHA 213_CONESTOGA NE 31109 40.764 §86.847 10200203 SALT CK/Y
8 MRO 30 OMAHA 214 TWIN NE 31109 40.824 96.944 10220203 SALT CK/T
8 MRD 30 OMAHA 215 PAWNEE ME 31109 40.B838 96.865 10200203 560 MIDOLE CK
_ 8 MRD_ 30 OMAHA 216 _HOLMES_ PARK NE 31109 40.793 96,638 10200203 SALT CK/T
8 MRD 30 CMAHA 217 BRANCHED DAK NE 31109 40,970 96.850 10200203 554 0AK CK
8 MRD 30 OMAHA 234 BOWMAN-HALEY ND 38011 45,983 103.247 10130301 + GRAND/N FK
_ 8 MRD 30 OMAHA 235 SAKAKAWEA(GARRISON} ~ ND 36055 47.503 101.431 10110101 575 + MISSOURI
8 MRD 30 CMAHA 337 SHARPE (BIG BEND) SD 46065 44.038 99.446 10140101 + MISSOURI
8 MRD 30 OMAHA 332 COLD BROCK SO 46033 43,453 103.487 10120109 FALL/T
__8 map 30_OMAHA 334 _FRANCIS CASE_(FT RANDALL) SD_46053 43.068 98.554 10140101 + #15S0URI
8 MRD 30 OMAHA 335 LEWIS AND CLARKE {GAVINS PT} $D 46135 42.819 97.482 10170101 + MISSOURIL
8 MRO 30 OMAHA 336 OQAHE SD 46119 44.352 100.359 10130105 + MISSOURI
__8 MRD 30 OMAHA 415 CHATFIELD C0__B035 39.557 105.057 10190002 _PLATTE_CANYOM
9 NPD 31 WALLA WALLA 77 OWCRSHAK 1D 16035 46.516 116.299 17060308 779 4+ CLEARWATER/N FK
_9 NPD 31 WALLA wWalLA 78 LUCKY PEAK 1D 18027 43.550 116.000 17050112 + BO0OISE
9 NPD 31 WALLA WALLA 79 RIRIE ID 16019 43,580 111.741 17040205 wiLLOW
9 NPD 31 WALLA WALLA 379 ICE HARBOR WA S3071 46.248 118.873.17060110 + SNAKE
9 NPD 32 SEATTLE B0 ALBEN! FALLS (PEND ORIELLE) ID 16017 4B.476 116.346 17010214 + PEND OREILLE
9 NPD 32 SEATTLE 204 KOOKANUSA{LIBBY) MT 30053 48.410 1315.313 17010101 795 KOOTENAT
9 NPD 32 SEATTLE 377 RUFUS WOQDS (CHIEF JOSEPH) WA 53047 47,986 119.625 17020005 4+ COLUMBIA
9 NPD 32 SEATTLE 384 MUD MOUNTAIN WA 53053 47.150 121.870 17110014 WHITE
(Continued)
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Table 8 (Concluded)

5
DIVISION DISTRICT RES NAME ST STCTY LAT LONG HYD UNIT NES SCS L&J MAJOR TRIB

3 NPD 32 SEATTLE 385 WYNOQCHEE WA 53027 47.384 123.605 17100104 . WYNOOCHEE

9 NPD 32 SEATTLE 386 MOWARD A HANSON WA 53033 47.277 121.784 17110013 _GREEN

9 NPD 33 PORTLAND 288 BLUE RIVER OR 41039 44.172 122.327 17090004 + BLUE

9 NPD 33 PORTLAND 289 BONNEVILLE CR 41027 45.643 121.933 17070105 COLUMBIA
T NPD 33 "PORTLAND 290" CGTTAGE GRUVE DR 41039 43.716 123.048 17080002 ~ 74004 + WILLAMEYTYE/COAST

9 NPD 33 PDRTLAND 291 CCUGAR DR 41039 44.127 122.240 17090004 + MCKENZIE/S

9 NPD 33 PORTLAND 292 CELILO (DALLES) OR 41027 45.709 120.723 17070105 COLUMBILA
TTHNPGT . Z3PQRTLAND 293 DEYROIT OR 41047 44.722 122.248 17050003 ¥ SANTIAM7N

3 NPD 33 PORTLAND 294 DEXTER OR 41039 43.916 122.816 17090001 + WILLAMETTE/MDL

9 NPD 33 PDRTLAND 295 DORENA OR 41039 43.786 122.954 17090002 74017 + WILLAMETTE/T
TOTNPD . 33 PORTLANG 296  FALL CREEK OR 41039 43.5a4 122.755 170906007 + FALL

¢ NPD 33 PORTLAND 297 FERN RIDGE OR 41039 44.120 123.293 17090003 + tONG TOM

9 NPD 33 PORTLAND 298 FOSTER OR 41043 44,416 122.673 17090006 + SANTIAM/MDL
TTEUNADT T 337PORTLANGT . 299 GREEN FETER OR 41043 44.452 122.544 17090008 ¥ SANTIAM/MIODLE

9@ NPD 33 PORTLAND 3C0 HILLS CREEK OR 41039 43.708 122.423 17090001 830 + WILLAMETTE/MOL

S NPD 33 PORTYLAND 301 JOHN DAY (UMATILLA) OR 41021 45.722 120.203 17070101 ¢OLUMBIA
TBTNPST . 33 PORTLAND 3062 LOOKDUT BOINT OR 41039 437913 122.7867770906007 — + WILLAMETTE/mMDL

S NPD 33 PORTLAND 304 LOST CREEK OR 41029 42,750 122.550 17100307 ROGUE/T

9 NPD 33 PORTLAND 305 BIG CLIFF OR 41047 44,733 122.283 17090005  SANTIAM/N

10 SPD 34 SACREMENTO 24 BLACK BUTTE CA 6103 39.813 122.336 18020009 72032 + STONY

10 5PD 34 SACREMENTD 26 ENGLEBRIGHT . CA 6115 39.239 121.268 18020016 +  YUBA
TI0TSPDT 34 SACREMENTG . 28 ISABELLA CA 6029 35.647 118.480 18030001 71042 + KERN

10 SPD 34 SACREMENTO 30 MARTIS CREEK CA 6057 39.300 120.150 16050102 KOOTENAI

10 SPD 34 SACREMENTO 32 NEW HOGAN CA 6009 38.149 120.812 18040008 + CALAVERAS
TI0SPOT 44 SACREMENTO 33 PINETFLAY CA 6019 36.831 119.323 16030010 71036 + KINGY

10 SPD 34 SACREMENTO 36 SUCCESS CA 6107 36.061 118.921 18030006 71041 TULE

10 SPD 34 SACREMENTQ 37 KAWEAH (TERMINUS) CA_ 6107 _36.314 119.00t 12030005 71043 KAWEAH
i SPH 34 SACRENVENTO 417 FOLSOM CA 6017 38.699 121.149 18020022 AMERICAN

10 SPD 34 SACREMENTO 43 NEW SULLARDS BAR CA 6091 38.409 121.143 18020016 72005 YUBA/N

10 SPD 34 SACREMENTO 44 CAMANCHE CA 6009 38.224 121.021 18040009 MOKE LUMNE
TI6TSPD T 34 SACREMENTO 47 CHERARY VALLEY CA 6109 38,000 119.900 18046005 CHERRY

10 SPD 34 SACREMENTO 48 NEW DON PEDRO CA §109 37.702 120.421 18040005 744 71008 TUDLUMNE

10 SPD 34 SACREMENTO 51 MCCLURE (NEW EXCHEQUER) CA 6043 37.583 120.269 18040004 71009 MERCED
10 SPB T BA SACREMENTOT 54 MILLERTON [FRIANT] CA 6019 37,002 119.701 18040001 SAN JOAQUIN
10 $PD 35 SAN FRANCISCO 23 MENDOCINO CA 6045 39.198 123.181 18010110 752 + RUSSIAN
“107sPp 357 SAN FRANCISCO 39 SANTA MARGARITA (SALINAS) ChA €079 35.337 120.502 18060005 756 71004 + GALINAS

10 SPD 36 LDS ANGELES - o ALAMO AZ 4015 34.232 113.600 15030204 WILLIAMS
{07SPD 38 L0% ANGELES 27 HANSEN CA 6037 34.260 118.384 18070004 70018 777
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Table 9

Listing of the LISTS.DPL File

DIVISION DISTRICT RES NAME ST STCTY LAT LONG HYD UNIT NES SCS L&J MAJOR TRIB
1 NED 1 NEW ENGLAND 140 BARRE FALLS MA 25027 42.350 72.100 01080204
1 NED 1 NEW ENGLAND 141 BIRCH HILL MA 25027 42.870 72.170 01080202
TTTREYT TNEW ENGLARD 1437 CONANT 'ERCUK WAETA5013 3270507 72-300 01080204
1 NED 1 NEw ENGLAND 145 HODGES VILLAGE MA 25027 42.150 72.870 01100001
1 NED 1 NSW ENGLAND 146 KNIGHTVILLE MA 25013 42.300 72.850 01080206
TTITNEDT T REW ENGLAND 139 WEST WILL MA 25027 32,750 7178600 01090003
1 NED 1 NEW ENGLAND 153 EAST ERANCH CT 9005 41.850 73.150 01100005
1 NED 1 NEW ENGLAND 154 HALL MEADOW CT 9005 41,900 73.200 01100005
TTATNEDT T 1TNEW ENGLAND 357 MAGD RIVER CF 8005 41,8950 73-750 01080207
1 NED 1 NEW ENGLAND 160 SUCKER BROOK CT 9005 41,930 73.150 01080207
1 NED 1 NEW ENGLAND 161 THOMASTON CT 9005 41.700 73.100 01100005
TTYRED T VUNEWTEHGLAND 163 BLACKWATER NH 34013743.35¢ 771.750 01070003
1 NED 1 NEW ENGLAND 175 UNION VILLAGE VT 50017 43.800 72.250 01080103
TT2THADT TIPHILADELPHTA 3277 0VBERRYTJADWINY PA 42727 31.650 765.250 020467103
2 NAD 4 BALTIMGRE 230 ARKPORT NY 36101 42.400 77.700 02050104
TT2TNAD T 4 BALTIMORE R31 7 S0UTH PLYMDUTH NY 36025 42350 75,100 02050101
2 NAD 4 BALTIMORE 323 INDIAN ROCK PA 42133 39.850 76.900 02050306
2 NAD 4 BALTIMORE 324 HAMMOND PA 42117 41.83%Q0 77.250 02050104
~Z NAD T 4 paltihorE 3257F10GA Pa 42117 47.8B00 77.050 02050704
2 NAD 4 BALTIMORE 326 COWANESQUE PA 42117 41.950 77.300 02050104
SJ" TTR2UNALD T BHNORFOLK ™ 376 GATHRIGHT VA 51017 38.050 79.900 020802871

5 NCD 13 CHICAGO 82 FARMDALE 1L 17 0.0 0.0 24059
TERNCOT 13 CHIcAGd BET T THOMAS TUOTBRIEN L/D iL 17 0.0 0.0
S NCD 13 CHICAGO B4 DRESCEM ISLAND L/D IL 17063 41.400 §8.250 07120005
5 NCD 13 CHICAGO 85 PEORIA L/D IL 17143 40.800 89.550 07130001
5TNCD 13 CHICAGO 86 LAGRANGE T/ TL 17017 40.60G §0.500 07130003
5 NCD 13 CHICAGD 89 FONDULAC TL. 17 0.0 0.0 24055

4 ORD 16 PITTSBURG 397 STOMEWALL JACKSON

4 ORD 16 PITTSBURG 412 PYMATUNING

4 ORD 17 HUNTINGTON 138 YATESVILLE

4 ORD 17 _HUNTINGTON 137_PAINTSVILLE
TaTenD T7 RUNTINGTON 244 BOLIVAR

4 DRD 17 HUNTINGTON 250 DOVER

4 DRD 17 HUNTINGTON 253 MOHAWK

I 0RT 17 HUNTINGTON

4 CRD

TA 19753 47,750 .§3.700 07100004

Wl 55123 43,650

Wy 54041 38.900
PA 42039 41.6Q0

80.500 05020002
£0.500 05030102

KY 21127 38.150
KY 21115 37.850

82.800 05070204
82.850 05070203

395 BURNSVILLE

17 HUNTINGTON 396 R D BAILEY

OH 39151 40.700
OH 39157 40.550
CH 33005 40.800

81.550 05640007
81.400 05040001
§2.200 05040002

WV 54007 Z8.850
WV 54109 37.600

80.600 05030203
81.700 05070101

96 PATOKA

IN 18117 38,400

(Continued)

86.600 05120209

X
(Sheet 1 of 3)



8¢

Table 2 (Continued)

DIVISION DISTRICT RES NAME ST STCTY LAT LONG HYD UNIT NES SCS L&J MAUOR TRIB

4 ORD 18 LOUISVILLE 130 TAYLORSVILLE KY 21211 38.100 85.200 05140102

4 0Ro 18 LOUISVILLE 131 CARR FORK KY 21119 37,250 83.000 05100201
TBTORDTT T VETLOUISVITLET T {35 RFD RIVER KY 21237 37.800 837500 05700204

4 ORO 18 LOUISVIELLE 240 EAST FCORK OH 39025 39,050 84.150 05090202

4 ORD 18 LOUI LLE 262 CAESAR CREEK OH 39165 39.500 84.0%50 05990202

4 ORD 19 NASHVILLE 132 MARTINS FORK KY 21095 36.800 83.300 05130101

4 0RO 19 NASAVILLE 133 LAUREL RIVER KY 21125 36.950 84.250 05130101
TTAORDTTT T T9TNASHVITLET 339 TORDELLTHULT YN 470877367300 EB‘BBO‘OSWUWF

6 LMVD 20 ST LOUIS 201 MERAMEC PARK MO 29055 38.200 91.100 07140102
THIMVD T 207ST Louzs“—“ 2027CCARENCE CANNON — WO 29173 3¥.560 §7.750 07110007

6 LMVD 23 NEW ORLEANS 139 BAYOU BODCAU LA 22015 32.800 93.500 11140205 49006
TUETLMVD T 23 NEW ORLEANST 369 TOOPER TX 48119 337350 95.750 11140307

& LMVD 23 NEW ORLEANS 414 BLACK BAYODU LA 22017 32.880 93.90C. 11‘40304 530
TTTSWDT . 257TULSAT 15 DIERKS AR 5133 3471560 94’656’11130Th9

7 SwD 25 TULSA 115 BIG HILL KS 20099 37.350 95.500 11070103

7 SWD 25 TULSA 116 EL OORADO KS 20015 37.800_ 96.850 11030017
7T SWD 25 TULSA 403 DEQUEEN" AR 5133734.100 94.300 11740109

7 SWD 26 FORT WORTH 365 NORTH FORK (SAN GABRIEL) TX qsagl_gg;gsg__gj;gog 12070205
—TsWh T 26 FORT WORYH™ 366 "LANE PORT TX 48491 30.850 ©7.300 12070205

7 SWO 27 GALVESTON 350 ADDICKS TX 48201 29,830 95. £00_ 12040104
T7TSWD T 27 GALvesTaN T 887 WALL13VILLE TX ago71 29.850 94.800 12030203

7 SWD 27 GALVESTON 368 BARKER TX 48201 29.750 95.720 12040104
TTTTSWOT 28 ALBOQUERQUE 220 GALISTED WM 35049 35.400 166.700 13020201

7 SWD 28 ALBUQUERQUE 221 JEMEZ CANYON NM 35043 35.450 106,200 13020202 5701%

7 SWD 28 AL BUQUERQUE 222 TWO RIVERS NM 35005 33.250 104.850 13060008
TT7TSWY 287 ALBUQUERQUE ~  2237L0s ESTEROS KM 35019 35.200 104.900 12060001

7 SWO 28 ALBUQUERQUE * 224 COCHITI NW 35043 35.650 106.300 13020201

7 SWD 28 AL SUQUERQUE 225 ALAMOGORDO  (SUMNER) NM 35019 34.650 104.500 13060001 817 58002
7T sSwD 28 AUBUQUERQUE 226 LAS CRUCES NM 35013 32.250 106.800 13030102

7 SWD 28 ALBUQUERQUE 408 PINON CANYON co 3071 37.185 104.520 11020010
TTBTMRD T 2B7KANBAS 117 TOMASAWK KS 2012$ 30.650 94.950 10290102

8 MRD 29 KANSAS CITY 118 CLINTON XS 20045 38.900 ©5.500 10270104

8 MRD 29 KANSAS CITY 197 HARRY S5 TRUMAN M0 29083 38.250_ 93.700 10290108
TE MRD T 29 KANSASTCITY 198 SMITHVILLE MO 29165 33.450 94.550 10240012

8 ¥RD 29 KANSAS CITY 199 LONG BRANCH MO 29121 39.750 92.550 10280203
— B MED 30 GHAFA 235 PIPESTEM ND 380393 47.250 §0.000 10160002

B MRD 30 OMAHA 333 COTTONWDOD SPRINGS SD 46033 43,437 103.563 10120109

8 MRD 30 OMAHA 404 BEAR CREEK CO_ BQS59 39.650 105.300 10190002

9 NPD 31 WALLA WALLA 380 LITTLE GOQSE WA 53013 45,600 11a.uob 17060107

{Continued)
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Table 9 (Concluded)

DIVISION OISTRICT RES NAME ST STCTY LAT LONG HYD UNIT NES 5CS L&J MAJOR TRIB
9 NPD 35 WALLA WALLA 381 LOWER GRANITE WA 53023 46.600 117.350 17060107 876
9 NPD 31 WALLA WALLA 382 LOWER MONUMENTAL wA 53071 46.580 118.500 17060119
T SWPD 3T WALCA™WALLA™ 383 "MILL CTREEK WA 53071 46,050 118,200 17070102
S NPD 31 WALLA WALLA 387 WALLULA (MCNARY) WA 53005 46,000 119.000 17070101 76014
9 NPD 31 WALLA WALLA 388 PRIEST RAPIDS WA 53025 46.700 119 950 17020016
9 NPD 33 PORTLAND 303 ELK CREEK OR 41029 42.750 122 700 17100307
T0TSPDT 34 SACREMENTO A0 NCRYH FURK (CLEMENTINEY  CA 6p671 . :aB_stﬁ“ﬂ Uy TES2067T
10 SPD 34 SACREMENTO 42 DROVILLE CA 6007 35.550 121.450 18020015
10 SPD 34 SACREMENTO 45 FARMINGTON CA 6099 37.950 119.800 18040007
TTUTSPD 34 SACREMENTO 28 NHEW MELUNES CTA 6103 38,000 120.500 18040006
10 SPD 34 SACREMENTO 49 BURNS CA 6047 37.400 120.350 18040003
10 SPD 34 SACREMENTO 50 BEAR CA 6043 37.400 120.220 18040003
TN0TSPDT 33 SACREMENTO B3 TLARIPOSA CA 6043 37.300 120.150 18040003
10 SPD 34 SACREMENTO 53 BUCHANAN CA 6039 37.200 119.950 18040003
10 SPO 34 SACREMENTO 55 BIG DRY CREEK CA 6019 36.900 119.700 18040002
TI0TSPOT 34 SACREMENTO T 56 HIODEN CA 6039 37.100 119.900 18040003
10 SPp 34 SACREMENTO 205 PINE CANYON - NV 32017 37.450 114.350 15010013
10 SPD 34 SACREMENTQO 206 MATTHEWS CANYON NV 32017 37.450 114.200 15010013
10 5PD 35 SAN FRANCISCOD 57 DRY CREEK CA 6097 38.700 123.000 1B010110
10 SPD 35 SAN FRANCISCO 58 DEL _VALLE CA 6001 37.600 121.800 18050004
‘-ug 10 SPD 36 LOS ANGELES 10 nAwreo ROCK AZ 4013 33.000 $112.800 15070101
10 SPD 36 LOS ANGELES 25 BREA . CA B059 33.900 117.900 18070005 70019
TOSPD A5 LOS ANGELES 31 MOJAVE RIVER FORKS CA 6071 34,300 117.300 18090208
10 SPD 36 LOS ANGELES 34 PRADO CA 6065 33.950 117.650 18070007 700186
10- SPD 36 LDS ANGELES 35 SEPULVEDA CA 6037 34,150 118.500 18070004 70086
10 SPD 36 LOSTANGELES 38 WHITTIER NARROWS CA €037 34,050 118.050 18070004
10 SPD 35 LDS ANGELES 59 SAN ANTONIO CA 6071 34,150 117.700 18070007
10 SPD 36 LOS ANGELES 60 SANTA FE CA 6037 34,120 117.950 18070005
TI0TSPD 35 LOS ANGELES 81 LOPEZ CA 6037 34.270 118.500 18070004
16 SPD 36 LOS ANGELES 62 CARBON CANYDN CA 6059 33.900 117.800 18070005
10 SPD 36 LOS ANGELES 63 FULLERTON CA 6059 33.870 117.850 18070005
TI0TSPD 36 (05 ANGELES 409 MC MICKEN AZ 4013 33,700 1t12.450 15070102
10 SPD 36 LOS ANGELES 410 WHITLOW RANCH AZ 4021 33.300 111.300 15050100
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PART VI: WATS - WATERSHED CHARACTERISTICS

26, WATS, the third major file group, contains information on
project watersheds. It consists of the following three elements:

WATS.maps - Watershed Maps
WATS.POLYS - Watershed Polygon Coordinates
WATS.DAREAS - Drainage Area Characteristics

This information supplements the location descriptors contained in the
LISTS files. Each element is described below.

27. A set of watershed maps has been compiled from the USGS hydro-
logic unit mapsS, EPA National Eutrophication Survey Working Papersg,
and a report on CE projects in the New England Divisionll. The maps are
labeled with descriptive data contained in the LISTS.CPL file and stored
in a loose-leaf notebook. Hydfologic unit maps, used most extensively, I
are on a scale of 1:500,000. BAn example is given in Figure 3. In some
cases, projects have been built after map publication and only the water-
sheds are shown.

28. WATS.POLYS contains the latitude/longitude coordinates of !
polygons which contain projects and their watersheds. These coordinates ‘

have been used to identify water quality monitoring stations in STORET ¢

(see Part IX). Each record contains up to five coordinate pairs and is

referenced by district and project codes. Coordinates have been estimated
from watershed maps contained in EPA National EButrophication Survey

9
reports . The 108 projects which were sampled under that program are

B T

represented in WATS.POLYS file.

29. WATS.DAREAS contains additional descriptive information on )
project watersheds in the format given in Table 10. Each record is
referenced by district, project, and data source codes. Table 11 lists
the elements of the file along with corresponding data sources. Some
discrepancies among multiple data sources for the same project and
characteristic remain in the file, particularly in drainage areas and
mean flows. fhese could be resolved through verification of the file
at the district level. An inventory of the file contents by division
isxgiven in Table 12. Inventories by project and district are given in

Appendix A.

40



Figure 3

Sample Watershed Map
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- Table 10

Record Format of the WATS.DAREAS File

VA e Y N T T T T TS T TR I TSR R L V)

DECLARE 1 DAREA_RECORD _/* WATS.DAREA FILE_STBUCTURE (LENGIH=80Q) */
e T T T ST P R Ty
2 DIS PIC'99! /¥ DISTRICT NUMBER o/
2 RES PIC!999" __/* RESERVOIR_NUMBER o/
2 STATE plrc'sezz! /* FIPS STATE CODE »/
2 YFIRST pIC'ZZZ2" /* DATE NORMAL QPERATION BEGAN s/
2 ANET PIC'22222ZV.9" /* UNIMPOUNDED DRIANAGE_AREA (M]2) LV
B 2 ATOT PIC'ZZZZ27V.9° /* TOTAL DRAINAGE AREA (MI2) %/
2 DISCH - PIC'(11)Zv.! /* MEAN DISCHARGE (ACRE~FT/YR} ./
2 YDISCH PIC'Z2Z' /* PD_OF RECORD FOR DISCHARGE {YRS) LY
2 INFLOW PIC'(11)2v." /* TOTAL INFLOW (ACRE~FT/YEAR) ./
2 YINFLOW picrzzz! /% PD OF RECORD FOR INFLOW (YRS) «/
2 PREC PIC'2ZZV,99¢ /* BASIN PRECIPITAYION {IN) LY.
2 YPREC pIC'ZZIZ® /* PD OF RECORD FOR PRECIP. (YRS) »/
2 TYPE PIC'BSB' /* STATION TYPE CODE s/
2 GSSTATION CHAR{B) /* STATION CODE {USGS) »/
2 SOURCE PIC'B9’ /* DATA SOURCE CODE o/

Table 11
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Table 11

Sources of Data for the WATS.DAREAS File by Component

SOURCES

Leidy &

EPA/

Sed.

Design

Component Jenkihs NES4 District SurveylZ?| Memos USGS13
Year Impounded X X

Direct Drainage Area X X X

Total Drainage Area X X X X X X
Mean Annual Discharge X X X
Mean Annual Total Inflow X

Mean Annual Precipitation X

USGS Station Code X




Table 12

Inventory of Data in the WATS.DAREAS File by CE Division

Division Totals

Total Numbr Year Net Total Mean Mean Mean UsSGs UsSGs
Division Proj Entries Impd DAREA DAREA Disch Inflow Prec E/C Disch

1 NED 22 75 23 14 62 18 0 0 21 17

2 NAD 15 48 14 13 36 22 1 1 13 13

3 SAD 24 78 19 17 72 40 3 3 19 20

4 ORD 64 232 84 34 224 134 26 26 63 60

5 NCD 16 51 20 7 49 29 5 4 14 14

’ 6 LMVD 15 64 23 11 62 38 9 9 13 13
7 SWD 66 251 82 46 230 143 24 19 59 60

8 MRD 31 93 23 21 77 52 3 0 20 19

9 NPD 27 85 24 15 73 42 2 2 20 24

10 spD 19 56 27 10 53 28 7 3 17 18

&~ Totals 299 1033 339 188 938 546 80 67 259 258

IS
Number of Projects With One or More Entry by Division

Total Numbr Year Net Total Mean Mean Mean USGS USGS
Division Proij Entries Impd DAREA DAREA Disch Inflow Prec E/C Disch

1 NED 22 22 22 i 14 22 18 0 o] 21 17

2 NAD 15 15 14 12 14 14 X i} 13 13

3 saD 24 24 16 16 23 22 3 3 19 20

4 ORD 64 64 63 34 64 62 26 26 63 60

5 NCD 16 15 15 7 15 15 5 4 14 14

6 LMVD : 15 15 14 10 15 14 9 9 13 13

7 SWD 66 63 59 45 62 61 24 19 59 59

8 MRD 31 31 20 21 22 22 3 0 20 19

9 NPD 27 27 22 15 26 23 2 2 20 24

10 spD 19 19 19 10 19 18 7 3 17 18

) Totals 299 295 264 184 282 269 80 67 259 257
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PART VII: RESER - RESERVOIR CHARACTERISTICS

30. The fourth major file grouping, RESER, contains detailed
information on reservoir characteristics. It consists of the following
four elements:

RESER.MORPHOQ

1

Project Morphometry

RESER.desc -~ Verbal Project Descriptions
RESER.broch - CE Recreational Brochures
RESER.COM - Comments

Each of these elements is described below.

31. The fluctuating pool levels characteristic of many reservoirs
necessitates the compilation of morphometric data which are referenced
to pool elevations. Volume and surface area variations with elevation
are required for estimation of volume-averaged water gquality conditions,
given measurements made at specific depths. Seasonal variations in
reservoir volume and discharge induce variations in mean depth and
hydraulic residence time which may, in turn, influence the response of
trophic state indicators to nutrient loading. Thus, detailed morphometric
information is an essential component of the data base for eutrophication
modelling and for other general uses.

32, The record format and contents of the RESER.MORPHO file are
described in Table 13. Each record is referenced by district, project,
elevation, and data source code. In addition to area, volume, length,
width, and shoreline length data, the file contains a series of pool and
outlet codes, as listed in Table 4. These codes provide supplementary
descriptive information on pool allocations for various uses, ranges of
cperating levels, and locations and types of principal outlets.

33. The RESER.MORPHO file was initially based upon data extracted
from project design memoranda. The other principal data sources include:
(1) a report by Leidy and Jenkinss; (2) USGS water resources data re-
ports, by state and yearlB; (3) sedimentation survey sheetslz; and
(4) district and division offices. Information compiled from these
sources has been coded and sorted by project and elevation. Initial

screening was done to identify and correct, where possible, any
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Table 13

Record Format of the RESER.MORPHO File

AR T L T R YR S R L L

DECLARE_1 MORPHO_RECORD __/* RESER.MORPHQ FILE STRUCTURE (LENGTH350) =/
/‘#*tttf***!#.“‘!tttt“‘it‘tt#ttttt“ttt.ttt/
2 DIS PIC'99! /* DISTRICT NUMBER s/
2 RES PIC'999! /* RESERVOIR NUMBER o/
2 ELEV PICiZZZZZV.ZZ' /* ELEVATION (FT.MSL) o/
2 AREA pICtzzZZ 227" /* SURFACE AREA (ACRES) s/
e~ 2 voL PIC'(10) 2} /* VOLUME (ACRE-FEET) *f
bl 2 PCODE PICTZZ" /+ POOL COOE */
2 LENGTH CHAR(4) /* POOL LENGTH (M1) ./
2 WIDTH CHAR(3) /¥ POQL_WIDTH {MI) s/
2 SHORE CHAR(4) /* SHORELINE LENGTH (MI) »/
2 DOCODE prc'zz’ /* OUTLET CODE u/
2 SCODE PIC'BBBB2'; /* DATA_SOURCE CODE »/
= G Q =] o) w
-5 8 B FR BB B HE g SR 18 &gc¢ o A R L
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obvious errors, such as decreasing area or volume with increasing eleva-
tion within a given project. There were sufficient inconsistencies among
the various data sources for many projects to warrant independéht verii '
fication of the file. Accordingly, the file was distributed to the
districts through WES and additions and corrections were made based upon
district responses. Final editing was done to eliminate moét-of the
redundancies in the file due to multiple data sources for the same project
and elevation., A current data inventory by division is given in Table 14.
Inventories by district and project are given in Appendix A.

34. RESER.desc consists of a collection of verbal project descrip-
tions copied from USGS water resources data reports published annually
by statel3. The descriptions are referenced by district and project
codes and assembled in a loose-leaf notebook. These descriptions summa-
rize hydrologic monitoring activities by the USGS, along with important
project characteristics and purposes. The file currently contains
entries for 260 out of 299 projects in the central project list.

35. RESER.broch is a collection of brochures published by CE dis-
trict and division offices as guides to recreation in specific projects.
These usually contain detailed project maps which are useful for locating
monitoring stations. Project purposes and characteristics are alsb sum-
marized. Each folder is referenced by district and project number and
stored in a hanging file. Currently, the file contains information from
eight districts: Pittsburg, Huntington, Louisville, Nashville, Vicksburg,
Tulsa, Forth Worth, and Sacramento.

36. The RESER.COM file contains miscellaneous descriptive infor-
mation on various projects. This file has been designed to hold data or
comments which do not conform to other file formats. Each record is 80
characters long and is referenced by district and project codes. A

listing of the current version of this file is given Table 15.

47




Table 14

L

Inventory of Morphometric Data by CE Division

Division Totals

Total N Min Max N N Pool Outlt N N N

Division”™  Proj Elev Elev Elev Area vol Codes Codes Length Width Shore
1 NED 22 221 195 1017 220 220 48 21 22 22 22

2 NAD 15 168 500 1621 110 145 73 21, 21 4 9

3 SAD 24 336 0 1108 305 319 80 23 70 49 22

4 ORD 64 743 280 1711 543 621 332 75 66 26 58

5 NCD 16 126 577 1303 86 98 52 5 11 7 14

6 LMVD 15 249 130 626 215 217 93 25 58 73 23

7 SWD 66 934 50 6362 706 767 352 95 38 37 65

8 MRD 31 502 750 5640 427 445 118 41 30 11 23

9 NPD 27 286 24 5119 184 232 102 31 32 23 20
10 SPD 19 263 104 5853 143 226 74 21 15 14 8
~ Totals 299 3828 0 6362 2939 3290 1324 358 363 266 264

Q
Number of Projects With One or More Entry by Division

Total N Min Max N N Pool Outlt N N N
Division Proj Elev Elev Elev Area Vol Codes Codes Length Width Shore
1 NED 22 22 22 22 22 22 22 21 22 22 22

2 NAD 15 15 15 15 15 15 15 14 14 < 74

3 SAD 24 24 23 24 24 24 21 15 18 7 21

4 ORD 64 62 62 62 60 61 62 55 41 26 50

5 NCD 16 15 15 15 15 15 14 5 7 6 12

6 LMVD 15 15 15 15 15 15 14 14 12 12 13

7 SWD " 66 66 66 66 65 66 62 58 37 36 57
8 MRD 31 31 31 3l 31 31 31 29 26 8 19

9 NPD 27 27 27 27 27 25 26 20 25 16 18
10 SPD 19 19 19 19 14 19 18 15 10 9 8
Totals 299 296 295 2986 288 293 285 246 212 1486 227

RT— e o — — —_—
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01157
01165
01167
07232
26363
28408
30214
30333
33298
33305
34048
34051

-~

Table 15

Listing of the RESER.COM File

Mad River dam now under control of State of Connecticut
Connhected to Hopkinton {(01167) at high water

Connected to Everett (01165) at high water

Project transferred to Wilmington District (06)
Sediment survey refers to 0ld Waco

No permanent pool

2 Separate lakes (W. twin/E. twin) below elevation 1342
Project never reached full pool

Re-regulating dam for Green Peter (33299)

Re-regulating dam for Detroit (33293)

Sediment survey refers to 0ld Don Pedro

Sediment survey refers to 01ld Exchequer
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PART VIII: HYDRO - HYDROLOGY FILES

37. The fifth file group, HYDRO, contains detailed hydrologic

data, organized in the following files:

HYDRO.KEY - Station Key
HYDRO.DAILY - Daily Values
HYDRO.MONTHLY - Monthly Summaries
HYDRO.YEARLY - Yearly Summaries
HYDRO.SUM - Grand Summaries

This information has been compiled to provide bases for nutrient budget
calculations, estimating pool hydraulic residence times {as influenced
by reservoir elevation and discharge), and depth-averaging of water
quality observations (as influenced by reservoir morphometry and pool
level). Because of the stringent water quality sampling requirements
for estimation of nutrient budgets, streamflow data required for such
calculations have been compiled only for those projects and years
sampled by the EPA National Eutrophication Survey. Attempts have been
made, however, to compile reservoir discharge and elevation/contents
data fromall projects for 1965 to date using three data sources: USGS/
WATSTORE14, the EPA National Eutrophication SurveylS, and sedimentation
survey sheetslz. The HYDRO.KEY file describes 1307 stations from all
three data sources in the format depicted in Table 16.

38. The first data source includes USGS stations monitoring
reservolir elevation/contents or streamflow at or below reservoir dis-
charge points. These stations have been identified using the Master
Water Data Index of the USGS National Water Data Exchange16 and USGS
water resources data reports by state and yearl3. Daily values have
been retrieved through STORET3 for the period from 1965 to the most
recent available as of February, 1980. Only those stations with daily
values entered in WATSTORE are included.

39. The EPA Naticnal Eutrophication Survey4, which sampled 108 CE
projects, assémbled a hydrolegic data base compatible with its water
quality sampling network for use in nutrient budget computations. It

includes streamflow estimates for upstream and downstream tributaries.

- 2
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J For each station, flows are estimated on three time scales: daily (only
for the days on which water quality samples were taken), monthly (only
for the months in which water quality samples were taken), and normaliééd
monthly (normal flow for each month). This information has been retrieved
from a tape provided by the EPA Corvallis laboratorylS. Mon;hly and
normalized monthly flows have been stored in the HYDRO.MONTHLY file.

Because they only refer to water quality sampling dates, daily flows

have been stored along with the water quality data in the WQ.OBS file.

40. The third source of hydrologic data, sedimentation survey
sheetsl2, has provided annual estimates of reservoir total inflow, mini-
mum elevation, and maximum elevation, typically for 10 water years in
most of the B4 projects for which sedimentation survey sheets have been
located. This information has been stored in the HYDRO,YEARLY file.

41. The formats of the DAILY, MONTHLY, YEARLY, and SUM hydrology
files are listed in Tables 17 through 20, respectively. HYDRO.DAILY,
which contains data from USGS/WATSTORE stations only, is in the WATSTORE
format. It is linked to the project list through the sequence number
stored in the HYDRO.KEY file. The other hydroleogy files contain direct
references to districts and projects. In retrieving daily values, all
parameter codes recorded at each station were included. Thus, the daily
file, and the monthly, yearly, and grand summaries generated from it,
contain some water quality information monitored by the USGS on a daily
basis (e.g., temperature, conductivity, suspended solids). Parameter
codes and coverage are indicated in Table 5.

42. Monthly variations in reservoir discharge and elevation are
needed in order to provide bases for calculating pool hydraulic resi-
dence times and volume-averaged water quality conditions on a seasonal
basis. Table 21 presents an inventory of reservoir discharge, elevation,
i and contents data monitored at USGS stations and contained in the
HYDRO,MONTHLY file, Table 21 is organized by division. Corresponding
inventories by reservoir and district are contained in Appendix A. Since
t the monthly hydrologic summary has been generated from the daily values

f file, these inventories also reflect daily data holdings.
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43. The files contain reservoir discharge data for 245 out of the

299 projects in the central project list. Elevation and contents data

are included for 44 and 108 projects, respectively. Regional deficiencies
in elevation or contents data are particularly evident for the New England,
North Atlantic, South Atlantic, Chio Riwver, and Missouri River Divisions.
These deficiencies need to be corrected, probably using district-level
information sources, in order to provide a basis for model evaluations

under Phase ITI of this project.
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Table 16

Record Format of the HYDRO.KEY File

AR L TR T P e Y L Ve

DECLARE 7 HYDROKEY_RET, 7% HYDROVKEY™ FILE STRUCTURE [LENGTH=100} 7
AR T T R R LR R TSI PP R ST E L L 2

2 DIS PIC'99’ /* DISTRICT NUMBER o/

2 RES PI1C*"393" 7% RESERVOTR NUMBER »/

2 TYPE PIC'BS"' /* STATION TYPE CODE L7

2 SOURCE PIC'B98' /* DATA SOURCE CODE */

Z STATION CTHARTE] 7% STATIUN TODE ¥4

o 2 LATITUDE ./
3 DEGREES PIC'B99' /% DEGREES LATITUDE ./

— 3 MINUTES  PIC"99" 7% MINUTES LATITUDE ]
3 SECONDS pPIC'99" /* SECONDS LATITUDE %/

2 LONGITUDE ./
3 DEGREES P IU"BOYg" /¥ DEGREES LONGITUDE =7
3 MINUTES p1C'99’ /* MINUTES LONGITUDE s/

3 SECONDS pIC'99!’ /* SECONDS LONGITUDE ./

2 DAREX PICTT={9)ZV.895" J* DRAINAGE AREA (MI2) N w/

2 SEQ p1crzzzz! /* SEQUENCE IN DAILY FILE (USGS ST.} »/

/* OR WQ STATION CODE (EPA/NES ST.) */

2 STATE PITTBIIET J¥ FIPS STATE CODE V4

2 LOCATION CHAR(39) /* LOCATION DESCRIPTION */

2 EDIT CHAR(7) /* EOIT INDICATGOR */
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Table 17

Record Format of the HYDRO.DAILY File

A L P s A R L T PSSR LY

DECLARE 1 HYDRODAY_RECORD

/* HYDRO.DAILY FILE STRUCTURE (LENGTH=16586) »/
/* NOTE RECORD FORMAT IDENTICAL TO STORET s/
UMENTFD IN PART FL

/* RETRIEVAL FDRMAY: DOC oS
/% OF THE STORET USER'S MANUAL ./
AR e T Y R T L L
2 UNUSED1 CHAR({2) /% UNUSED */
2 STATE CHAR(2) /% STATE CODE ./
2 AGENCY CHAR(5S) /% AGENCY CODE ./
R _STATION CHAR(15) /% STATION CODE “/
2 XSEC FLOAT(86) /* CROSS-SECTION LOCATOR ./ |
2 DEPTH FLOAT(8) /% STATION DEPTH ./ :
2 PABAM = FIXED BIN(31) /% PARAMETER cONF +/ |
2 HYEAR FIXED BIN(15) /% WATER YEAR */ |
2 DSTATC FIXED BIN{15) /% DAILY VALUE STATISTIC CODE w/ I
2 _NOVAL ELOAY(A) /* MISSING VALUF INQICATYOR v/ |
2 DATA(i2,31) FLDAT(S6) /* DAILY VALUE MATRIX(MONTH X DAY) =/ |
2 UNUSED2Z CHAR(3) /* UNUSED */ i
2_DIST CHAR(2) /% LUSGS DISTRICTY %/ I
2 COUNTY CHAR(3) /% COUNTY CODE ¢/ |
2 LOC CHAR(42) /* STATION LOCATION DESCRIPTION «/ ]
2 DAREA ELDAT(6) [+ DRAINAGE 80FA (MI2) £/ !
2 CDAREA FLOAT(8) /% CONTRIBUT ING DRAINAGE AREA s/ |
2 WELLD FLOAT(8) /% WELL DEPTH */ |
2 LATUM EIXED DEC(7,2) /% DATUM OF GAUGE (YA {
2 HYDUNIT FIXED BIN(31) /* HYDROLOGIC UNIT CODE */ |
2 SEQ FIXED BIN(15) /% RETRIEVAL SEQUENCE NUMBER «/
2 FMONTH FIXED BIN(15) [% FIRST MONTH IN DATA MATRTX )
2 TYPE CHAR(2) /* USGS TYPE CODE (LK DR SW) ./
2 LAT CHAR(6) /* LATITUDE (DEG/MIN/SEC) /
2 LONG.__ CHAR(Z] /* IONGITUDRF (QEG/MIN/SEL) s/
2 CSEQ CHAR(2) /% WITHIN QUADRAT SEQUENCE NUMBER v/
2 GEOUNIT CHAR(8) /* GEQLOGIC UNIT CODE »/
2 UNUSED3 CHAR(19) /* UNUSED s/
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Table 18

Record Format of the HYDRO.MONTHLY File

A L L N s LR LA LY

DECLARE 1 HYDROMO_REC

/* HYDRO.MONTHLY FILE STRUCTURE (LENGTH=50) %/

AR T T YT P 2 P R Ys

2 pIS PIC'99' /*» DISTRICT NUMBER s/
2 RES PIC'999’ /* RESERVOIR NUMBER ./
2 SOURCE PIC'9! /* DATA SOURCE CODE */
2 STATION CHAR(8) /* STATION CODE */
2 PARAM P1C'99999" /* PARAM. CODE (USGS) »/
2 DSTATC PIC'D!' /* DAILY VALUE STATISTIC CODE »/
o [* {1=MAX, 2= = = *

2 CYEAR PIC'99" /% CALENDAR YEAR */
2 WYEAR PIC'99' /* WATER YEAR »/
2 MONTH pIc'ag’ /* MONTH */
2N FIXED BIN(15) /% NUMBER OF DAYS %/
2 DATUM FLOAT(6) /* DATUM QF GAUGE */
2_MIN __FLOAT(6) _/* MONTHLY MINIMUM =/
2 MEAN FLOAT(8) /* MONTHLY MEAN */
2 MAX FLOAT(86) /* MONTHLY MAXIMUM ./
2 END FLOAT(6) /% MONTH-END VYALUE w/
2 UNUSED CHAR(2) /* BLANK s/




Table 19

Record Format of the HYDRO.YEARLY File

/.tti*tt*aca*.n-ot-;t_tt-cttltmq‘t..tt‘!t!*!(i#‘/

DECLARE 1 HYOROAN_RET J* HYDRO.YEARLY FILE STRUCTURE (LENGTH=50) «/
AR e L T LY PR R I e s L v
2 DIS PIC'99!’ /* DISTRICT NUMBER */
2 RES PIC'593" /% RESERVOIR NUMBER o/
2 SOURCE pPIC'9"’ /* DATA SOURCE CODE ./
2 STATION CHAR(8) /* STATION CODE »/
% PARAN PIC'533899" /+* PARAMETER CODE (USGS5) o/
b 2 DSTATC pPIC'9!’ /* DAILY VALUE STATISTIC CODE ./
2 WYEAR PIC'BB9SEB' /* WATER YEAR ./
2 NBAYS FIXED BIN{15) /+ NUMBER OF OBSERVATIONS s/
2 DATUM FLOAT(8) /* DATUM OF GAUGE =/
2 MIN FLOAT(6) /* ANNUAL MINIMUM ./
7 MEAN FLOAT(®) /% ANNUAL MEAN ]
2 MAX FLOAT(6) /* ANNUAL MAXIMUM w/
2 END FLOAT(6) /* YEAR-END VALUE ./
2

UNUSED CHAR(2) /+* BLANK «/




Table 20

Record Format of the HYDRO.SUM File

/nttt*wt****-ttttwwntotrtt*t‘lt*vtttvv‘at*ttt/

DECLARE 1 HYDROSUM_REC - /+ HYDRO.SUM FILE STRUCTURE (LENGTHx90 ./
o om o g /"“*"‘****‘*tt*t#ttt*tt‘#"i“!i.“‘t“‘ttitt/
2'Dis PICTag’ /* DISTRICT NUMBER o/
2 RES PIC'999! /* RESERVOIR NUMBER 7
2 SQURCE ___PIC9' §* DATA SOURCE CODE */
2 STATIDN CHAR(8) STATION CODE s/
P 2 PARAM P1C'999399" /* PARAMETER CODE (USGS) ./
= 2 DSTATC PIC'9’ /* DAILY VALUE STATIST]IC_ CODE */
2 MSTATC PIC'9f /* MONTHLY VALUE STATISTIC CODE */
/* (1=MIN,2=MEAN,3=MAX.4=MONTH-END) ./
2 DATUM PIC'-V.9999ES9' /* DATUM OF GAUGE s/
2 NDAYS PIC'Z2ZZZ" /* TOTAL NUMBER OF DAYS */
2 NMONTHS pIc'zzzz! /* TOTAL NUMBER OF MONTHS «/
2 DFIRST /* FIRST DATE */
3 YEAR pIC'99!’ /* YEAR s/
3 MONTH PIC'99" /* MONTH s/
2 DLAST __/* LAST DATE */
3 YEAR PIC'99’ /* YEAR =/
3 MONTH p1C'99" /* MONTH ./
2 MEAN PIC'-V.(5)9ES9" _/* MEAN VALUE «/
2 STD_DEV PIC'~V.{5)9E59' /* STANDARD DEVIATION s/
2 MINIMUM PIC'~V.(S5)9ESS" /* MINIMUM VALUE s/

2 MAXIMUM PIC'-V.(5)9ES9" /* MAXIMUM VALUE ‘ */




Table 21

Inventory of USGS Hydrologic Data by CE Division

T aa% DIVISION TOTALS *#x

TOTAL} === FLOW-——— = mmmmm e} e e ELEVATION=~~=m= v { ) mmmmm e e CONTENT§~——=mm=——|
TDIVISION ™ PROJ ™7 STNS MONTHS DFIRST™ DLAST“——ers MONTHS DFIRST DLAST STNS MONTHS DFIRST  DCAST
1 NED 22 17 2465 6410 7901 0 0 0 0 0 0 0 0
TTR2UNAD T 185 T 12T 19207 8410 790972 <! 466~ 6410 1709 0 0 [} 0
3 SAD 24 20 2298 6410 7902 4 423 6410 7709 0 0 0 0

4 ORD 64 61 9062 6410 7902 3 15 7509 7612 1 9 7504 7512
"TBNCD 1 14 2368 6410~ 7901 2 1689 64310 7709 9 406 6410 7709
& LMVD 15 13 1700 6410 7902 o 0 0 v} 10 1442 6410 7708

7 SWD 66 64 9174 6410 7901 6 879 6410 7709 51 6809 6410 7709
"B MRD 31 1§~ 2786 6410 7901 g 929 8410 7709 4 549" 6410 1709
& g NPD 27 23 3348 001 7902 17 724 6410 7709 16 1588 6510 7709
10 SPD 19 19 2524 6410 7902 0 0 0 Q 18 2394 6410 7709
TOTALS 299 262 37645 2001 7902 44 3605 6410 7709 109 13157 6410 7709

TOYAL == —memm e FLOW-—=m = e D ELEVATIQUN-=—-———-— Rttty -CONTENT§—~—======1{_
“DIVISTON™ PROJ™ STNS MONTHS OFIRST  DLAST  STNS MONTHS OF IRST DLAST ~ STNS MONTHS OFIRST DLAST
1 NED 22 17 17 17 17 0 0 0 0 0 0 0 0
T2 NAD i5 12 12 12 12° 3 3 3 3 0 0 0 0
3 SAD 24 18 18 18 18 4 4 4 4 0 0 ] 0
4 ORD - 64 - 57 57 57 57 3 3 3 3 1 1 1 1
TUsTNCD T T 8T 1477 Tia 4 14 2 2 2 2 9 9 9 9
6 LMVD 15 12 12 12 12 0 0 0 0 10 10 10 10
7 SWD 66 59 59 59 59 6 6 6 6 51 51 5 51
T8 MRD T34 i8 18 18 18 g 9 9 9 4 4 4 4
9 NPD 27 22 22 22 22 17 17 17 17 16 16 16 16
10 SPD 19 16 16 16 16 0 0 o 0 17 17 17 17
TOTALS 299 245 245 245 245 44 44 43 44 108 108 108 108
=]
= Q R
n o b SUN L « B & SR VT



PART IX: WQ - WATER QUALITY FILES

Introduction

44, The sixth group of files, WQ, contains water quality infor-

mation for CE projects. It is organized as follows:

WQ.KEY - Staticn Key

WQ.DESTAT — Detailed Station Descriptions

WG .0BS - Observations

WO .SUM - Data Summary by Station and Parameter
WO.maps - Station Maps

Three sources of water quality data have been used: (1) EPA's STORET
systemB; (2) the INFONET17 system used by the Ohio River Division of the
Corps of Engineers; and (3) miscellaneous survey data for specific
projects. The numbers of stations and observations obtained from each
source are listed in Table 22. The use of these sources and resulting

file structures and contents are described in the following sections.

STORET Data Acquisition and Processing

45, As in Table 22, STORET is the primary source of water quality
information. The following sources have been used to identify station
codes and to associate them with specific CE projects:

a. the Master Water Data Index (MWDI) maintained by the
National Water Data Exchange of the UsGsl6,
18,19,

ke

the USGS Catalogue of Information on Water Data

c. a list of stations included in the National Stream
Quality Accounting Network (NASQAN) maintained by the
UsGs20,

d. the EPA National Eutrophication Survey Working Papersg.
and

e, direct station identification retrievals from STORET
using a latitude/longitude search technigque.

These sources are described below in the order used.
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Table 22

Inventory of Water Quality Data by Source

Sample
Agency Stations Dates Observations
STORET - EPA/NES 1,637 16,119 181,173
STORET - USGS 655 35,326 592,853
STORET ~ CE 470 34,890 322,337
STORET ~ States 541 18,243 235,894
STORET - Other 357 8,078 154,266
INFONET - ORD 763 16,995 534,412
Miscellaneous 28 170 2,259
TOTAL 4,451 129,821 2,023,194
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46, The Master Water Data Index (MWDI) documents water quality
and quantity monitoring activities by various local, state, and federa%
agencies throqghout the U. 8. and contains information on site loca- ’
tion, agency, dates, types of measurements, and data storage media.

It does not contain measurements, but serves as a means of locating
them. The MWDI registers all stations in the EPA STORET and USGS
WATSTORE systems, in addition to information on monitoring activities
by agencies which do not participate in other federal data banks.

Thus, this file represents the most comprehensive one available for
identifying monitoring sites and locating data. An initial list of
monitoring stations associated with specific projects was derived by
applying a latitude/longitude search technique to two large station
files acquired on tape from the National Water Data Exchange. One
contained all stations in the U. S. monitored by the Corps of Engineers,
and the other contained all lake or reservoir stations monitored by any
agency in the U. S. The station/project matching derived from this
search was verified manually by checking station location descriptions
and consulting maps, when needed.

47, The station listings derived from the MWDI did not contain
stations monitored by non-CE agencies on tributary streams., The second
and third sources listed above provided additional tributary stations
operated primarily by the USGS. NASQANzO stations are particularly
data-rich, having been operated by monthly frequencies since 1975 with
a broad water guality parameter coverage., Forty-nine such stations have
been located in or directly below the watersheds of projects in the
central project list.

48. The STORET station list also includes all stations operated
by the EPA National Eutrophication Survey in 108 CE projects. These
stations include upstream tributaries, point sources, reservoir stations,
and reservoir discharge stations. Nutrient loading calculations for
these projects will provide a basis for the testing loading models in

Phase II.
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49, Finally, a series of station identification retrievals wexe
done directly in STORET using a search technique based upon the latitude/
longitude polygons contained in the WATS.POLYS file. Because of cost
and time considerations, this technique was applied only to projects
which were in one of two categories: (1) sampled by the EPA National
Eutrophication Survey (since these will be the primary focus of Phase II
modelling efforts); or (2) without water quality data derived from
other station searching techniques. An extracting coption available
in STORET was also used to identify only stations for which total phos-
phorus measurements were available.

50. Experience with these alternative station searching techniques

indicates that no one methed is completely satisfactory. Each relies upon
the accuracy of the station characteristics and coordinates entered in
the STORET file. Polygon search technigques often retrieve extraneous
stations or miss relevant stations because of inaccurate latitude/longi-
tude entries in the STORET station file. Similarly, retrievals which
depend upon station types (e.g., "stream" vs. "lake") will miss stations
which hawve been inaccurately classified. For example, many stations
located in resexvoir pools (based upon location descriptions and/or
coordinates) were classified as "stream" stations in STORET and MWDI.
The variety of methods employed to identify stations has helped to pro-
vide reasonable project coverage. All station/project matchings in the
final STORET station list hawve been checked manually with reference to
verbal station location descriptions and maps.

51. Preliminary STORET retrievals have been used to screen out
sites with little or no relevant information and to verify station codes.
Results have been obtained in the STORET Inventory format, which lists
station descriptions and statistical summaries of water quality components
monitored. Based upon these inventories, most stations with only one
sampling date pave been eliminated from the station list. |

52. Foliowing the screening procedure, a second series of STORET
retrievals has been used to obtain copies of the data on tape for all

observations made after 1964. The most comprehensive retrieval format
) 3 A
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available from STORET has been used. This format, termed "MORE=5",
provides complete station descriptions along with observations of up o
to 50 different water quality variables at each station.

53. A total of 100 variables have been selected for inclusion in
the data base, as listed in Table 5. This necessitated two retrievals
for each station. The selection of variables is based upon thé objec-
tives of the project and upon the results of the preliminary station
inventories, which gave initial indications of data availability as a
function of parameter code. The list contains some redundancies due
to multiple ways of expressing various types of measurements (e.g.,
temperature as degrees F or degrees C or phosphorus as P or PO4). Con-
version routines have been used to eliminate these redundancies in tape
processing.

54. 1In a final step, the STORET tapes have been processed to
generate one file containing station descriptions (WQ.DESTAT) and another
containing water quality observations (WQ.OBS). This involved several
sort/merge steps to combine data from the individual STORET tapes in a
sequenced form. Overall, STORET has provided 1,486,523 observations at
3,660 stations.

INFONET Data Acguisition and Processing

55. The INFONET17 system used by the Ohio River Division to manage
water quality data has been accessed as a second source of information.
Five tapes have been obtained from ORD, one containing station descrip-
tions and the other four containing water gquality observations for each
of the four ORD districts (Pittsburgh, Huntington, Nashville, and Louis-
ville). Because the organization and formats of the INFONET tapes are
different from those obtained from STORET, a different set of programs
has been written and employed to extract the data and process it into a
form suitable for merging with output from the STORET tape processing.

56. A systematic procedure has been used in extracting data from

the ORD tapes. In the first step, stations of interest have been selected
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from the ORD station tape based upon ORD project identification codes
and used to generate a station description file keyed to members of the
central project list. A list of primary and secondary ORD station codes
has been extracted from the station description tape. In the final step,
the station code and parameter code files have been used to extract
relevant observations from the ORD data tapes. This process has been
repeated for each district and the resulting files have been merged.

A total of 763 stations and 534,412 observations have been derived from

this data source.

Miscellaneous Data Acquisition and Processing

57. Water quality data acguired from STORET and INFONET have been
supplemented with miscellaneous data which has been manually coded and
entered directly into the water quality files. This has been done to
improve the regional coverage of the water guality data base. This
relatively time-consuming approach has been limited to two sources:

(1} survey data obtained from Baltimore District21 for Almond, Whitney
Point, and Alvin R. Bush Reservoirs; and (2) survey data obtained from
the North Central Division22 for Eau Galle Reservoir and Lac Qui Parle.

58. Water quality data and station descriptions from these sources
have been coded at WES. Keypunching and verification have been done at
MIT. The resulting files containing 28 stations and 2259 observations
have been merged with data from STORET and INFONET in the formats des-

cribed below.

WQ File Structures

59. The water quality data base consists of four files (WQ.KEY,
WQ.DESTAT, WQ.OBS, WQ.SUM)and a set of station maps (WQ.maps). The
formats of the four files are given in Tables 23 through 26, respectively.

The structure and contents of each are discussed below.

Fad
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Table 23

Record Format of the WQ.KEY File

[EEBREE AR R G R AR P A B RS R PR EU N bR RO R SRRk

DECLARE 1

WOKEY_RECORD

/* WQ.KEY FILE STRUCTURE {(LENGTH=120)

*/

/'*i*t**"‘**t I E R R RN T X R ‘i“‘tt‘t..“"l#*“i/

2 DIS PIC'99!' /% DISTRICT NUMBER »/
2 RES PIC'999" /% RESERVOIR NUMBER »/
2 STATION PIC'999! /* STATION NUMBER s/
2 TYPE P1C'B9B! /*+ TYPE_CODE s/
2 AGENCY CHAR(8) /* AGENCY CODE */
2 UNUSED CHAR(1) /* BLANK */
2 AGSTA CHAR(15) /* AGENCY STATION CODE »/
2 NDBS PI1C'Z222229" /* NUMBER OF OBSERVATIONS s/
2 NDATES PIC'Z2Z2229" /* NUMBER OF SAMPLE DATES »/
2 DFIRST PIC'B999999" /* FIRST SAMPLE DATE »/
2 DLAST PIC'B8939999" /* LAST SAMPLE DATE s/
2 ZMIN PIC'ZZ9B" /* MINIMUM SAMPLE DEPTH (FT) w/
2 IMAX pIc'zzges’ /+ MAXIMUM_SAMPLIE DEPTH (FT) */
2 LATITUDE /* LATITUDE */
3 DEGREES PIC'BBBBZZ' /% DEGREES LATITUDE */
3_MINUTES prc'zz! /* MINUTES LATITUDF w/

3 SECONDS p1c'zzvze’ /* SECONDS LATITUDE »/

2 LONGITUDE /* LONGITUDE »/
_ 3 _DEGREES pIc'zzz' /* DEGREES | ONGITUDE »/
3 MINUTES PIC'2Z" /* MINUTES LONGITUDE /

3 SECONDS pIc'zzvze' /* SECONDS LONGITUDE o/

2 DESCRIPT CHAR(30) /* STATION LDCATION DESCRIPTIAON o/

P




DECLARE 1 DESTAT_REC]

Table 24

Record Format of the WQ.DESTAT File

A e LY

/% WQ.DESTAT RECORD JYPE 1 (LENGTH#85)

/]

/*t-tt¢.vrtvoto*-tttocttO#t'l‘-attott.stttittf

- 2 DIS PIC'99" /* DISTRICT NUMBER ./
— 2 RES T — PIC'5397 7% RESERVUIR NUMBER o/
2 STATION PIC'999" /* STAVION NUMBER v/
i 2 SEQ PIC'99!’ /* RECORD NUMBER (=Q1) ./
- 2 UNUSEDT  CHAR[1Y 7% BLARK Y
2 AGENCY CHAR(8) /* AGENCY CODE o/
2 UNUSED2 CHAR(1) /* BLANK v/
T T Z PRIMCODBE CHAR({15) /¥ PRIMARY STATION CODE w/
4 2 UNUSED3 CHAR(1) /* BLANK v/
2 SECODE CHAR{14) /* SECONDARY STATION CODE »/
2TV PE — PIC"BBIBT /* STATION TYPE CODE »/
2 TDESC CHAR(20) /* TYPE DESCRIPTION »/
2 MAXDEPTH PI1C'BZZ28" /* MAXIMUM DEPTH ./
—  Z'UNTIT CHAR(T) /* DEPTH UNITS o/
2 UNUSED4 CHAR(5) /* BLANK »/
o
o3}
AR T P Y T T TR s R TR LS
DECLARE 1 DESTAT_REC2 /* WQ.DESTAT RECORD TYPE 2 (LENGTH=85) ./
J¥Rsr ik rastasusrintnsonsrananscassstransnnie/
2 pIs PIC'99! /* DISTRICT NUMBER ./
2 RES PIC'S99! /* RESERVOIR NUMBER */
i 2 STATION PICT549T /* STATION CODE s/
2 SEQ PIC'99’ /% RECORD NUMBER (=02) s/
2 UNUSED1 CHAR(1) /* BLANK ./
2 sTATE CHAR{2) /% STATE CODE */
2 COUNTY CHAR(3) /* COUNTY CODE ./
2 UNUSED2 CHAR(1) /* BLANK s/
2 STNAME CHAR{12) /* STATE NAME +/
2 UNUSED3 CHAR(1) /* BLANK ¥
‘2 LATITUDE R N J A
3 DEGREES pPIC'ag’ /* DEGREES LATITUDE ./
3 MINUTES PIC'99! /* MINUTES LATITUDE %/
3 SECONDS PIC'99VgB" /* SECONDS LATITUDE */
2 LONGITUDE */
3 DEGREES PIC'999" /* DEGREES LONGITUDE o/
_3_MINUTES PIC'98' /*_MINUTES LONGITUDE */
3 SECONDS PIC'99veB? /* SECONDS LONGITUDE »/
2 LOCATION CHAR(32) /* LOCATION DESCRIPTION */
2_UNUSEDS CHAR(6) /* BLANK ¢/

(Continued)




(Continued)

Table 24 (Concluded)

2 of 2
L [HERERRREA RS VP Iab o kTG b e FER AR Vbbb R kA [
DECLARE 1 DESTAT_REC3 /4 WQ.DESTAT RECORD TYPE 3 (LENGTH=85) ./
[esrtnnsastssnennranassnodortassrcunrnonnnnns/
2 DIS P1C'99' /* DISTRICT MNUMBER s/
2 RES PIC'999" /* RESERVOIR NUMBER ./
2 STATION PIC'999!' /* STATION CODE s/
2 SEQ PIC'9g!’ /* RECORO NUMBER (=03) o/
2 UNUSED1 CHAR(1) /* BLANK /
2 BSNCODE CHAR(SB) /* BASIN CODE ./
2 UNUSED2 CHAR(1) /* BLANK ./
2 MAJBASIN CHAR(24) /% MAJOR BASIN NAME ./
a 2 UNUSED3 CHAR(1) /% BLANK ./
2 MINBASIN CHAR(42) /* MINOR BASIN NAME s/

/t*#tttit‘*i:tcttt--‘.tttoct#‘.-tttt*t*tﬁt.vtg

DECLARE 1 DESTAT_RECA /* WQ.DESTAT RECORD TYPE 4 (LENGTH=85) »/
P Ry L L T T Y T s

2 OIS PIC'99!’ /* DISTRICT NUMBER »/f

2 RES PIC'999" /* RESERVOIR NUMBER ./

2 STATION P1C'999!’ /* STATION CODE s/

2 SEQ _ PIC'99! /* RECORD NUMBER */

2 UNUSED1 CHAR(1) /* BLANK */

2 COMMENTS CHAR(71) /* DESCRIPTIVE TEXT ./

2 UNUSED2 CHAR(3) /* BLANK ./




Tahle 25

Record Format of the WQ.OBS File

[RBER R F R RN K S e S p b A Ay R E KRR RO E IR e b

DECLARE 1 OBS_RECORD /* WQ.0BS FILE STRUCTURE {LENGTH=50) ./
/*mtt:vxrtm-a‘.*a;ttt.ttttH#.v*tutuqtbttttit##'/
2 0IS PIC'S9" /* DISTRICT_NUMRFR i
2 RES PIC'999" /* RESERVOIR NUMBER w/
. 2 STATIDN PIC'999" /% STATION NUMBER ./
oo 2 YEAR P1C!99! /» CALENDAR YFAR */
2 MONTH prc'gg’ /* MONTH ./
2 DAY pIC'99! /* DAY OF MONTH ./
2_TIME PIC'9999" /* TIME_OFf DAY »/
2 DEPTH PIC'999" /% SAMPLE DEPTH (FEET) w/f
2 PARAM pPIC'999! /+ PARAMETER CODE *»/
2 QuAL CHAR(1) /* QUALLFIER CQDE LY
2 VALUE PIC'~V.9999ES99" /* MEASURED VALUE »/
2 COMPOSITE_DATA /* CODES BELOW DOCUMENTED IN STORET MANUAL ¢/
/* MOBRE=S RETRIFVA! FORMAY *
3 SPCODE CHAR({1) /* SPACE-TIME CODE =/
3 ACODE CHAR(1) /% AVERAGING CODE ./

3 DLAST CHAR({10} /% FINAL DATE-TIME
3 NSAMP pIC'zz! /% NUMBER OF SAMPLES IN COMPOSITE w/

; - 2 UNUSED CHAR(1) /* UNUSED ./

LT e
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Table 26

Record Format of the WQ.SUM File

Vel AL LS il Rl bl At Db decrehehd 4

DECLARE 1 WQSUM_RECORD /* WQ.SUM FILE STRUCTURE (LENGTH=80) */
[ERERE AR REA R S SRR RS2 ARSI B VAR SR SR s bbb aIneEn/

2 DIS PI1C'39' /* DISTRICT_ NUMBER s/

2 RES PIC'899’ /% RESERVOIR NUMBER ./

2 STATIDN P1C'999" /% STATION NUMBER ./

2 PARAM PIC'B99G" /* PARAMETER CODE ./

2 NoBS PIC'222Z797 /% NUMBER OF OBSERVATIONS */

2 NDATES pP1C'222229" /* NUMBER OF SAMPLING DATES ./

- 2 DFIRST P;g_g(s)s' /* FIRST SAMPLING DATE o/
2 DLAST PIC'B(6)9°" /% LAST SAMPLING DATE 'Y

2 ZMIN PIC'ZZ9" /* MINIMUM SAMPLE DEPTH s/

2 IMAX pPIC'ZZ9' /* MAXIMUM SAMPLE DEPTH */

2 MEAN FLOAT(6) /* MEAN VALUE s/

2 STD FLOAT(6) /* STANDARD DEVIATION »/

2 XMIN FLOAT(6) /% MINIMUM VALUE */

2 x25 FLOAT(6) /* 25TH PERCENTILE «/

2 X50 FLOAT(S8) /* SOTH PERCENTILE (MEDIAN) ./

2 X715 FLOAT(6) _/* 75TH PERCENTILE =/

2 XMAX FLOAT(6) /* MAXIMUM VALUE */

2 UNUSED CHAR(B); /* BLANK */



60. WQ.KEY (Table 23) contains station source and location des-
criptors and accounting information on the amount of data in the WQ.OBS
file, including the number of observations, number of sampling dates,
date range, and depth range. Station descriptors have been derived from
the WQ.DESTAT file, and accounting information from the WQ.0BS file.
Each station has been given a unique, 8-digit identifying code. The
first two digits represent CE district (Table 1) and the next three
represent CE project (Table 8). The last three contain a code which is

unique within each project. The following conventions have been used

<

in assigning the last three digits of the station code: r
001 - 100 STORET stations retrieved in March of 1979 T
101 - 200 STORET stations retrieved in March of 1980
301 - 400 EPA National Eutrophication Survey stations &
501 - 600 INFONET stations (Chio River Division) e
801 - 200 stations entered manually .
Staticn numbers have been assigned sequentially within each category and ci
project, after sorting the stations by STORET agency and STORET station P
codes. The station coding scheme permits sorting and analysis by ce
station, district, project, station, and/or data source. The WQ.KEY fr
file contains 4451 records (one per station), sorted by the 8-digit
station code. wh
6l. WQ.DESTAT contains detailed information on station location th
and data source. As shown in Table 24, it contains four record types. wi
The fourth type is repetitive and contains up to 15 lines of detailed la
descriptive text on each station. WQ.DESTAT contains about 31,000 ide
records, sorted by the first ten digits of each record (station code/ are
record sequence number). for
62. WQ.OBS (Table 25) contains water quality observations. Each fit
record is identified by station, date, time, depth, and parameter code. der
Standard STORET remark codes identify measurements which are less than or are
greater than indicated values or duplicate values. The last part of typ
each record contains composite sample information. WQ.0OBS, which con- Nat.

tains 2,023,194 records, sorted by the first 24 columns (station/date/

time/depth/parameter), is stored on tape {sequential access only).

g .
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63. WQ.SUM (Table 26) contains a water guality data summary by
station and parametexr, derived from analysis of the WQ.OBS file.. Statis-
tics include date range, depth range, value range, mean, standard devia-
tion, and value percentiles (25%, 50%, and 75%). Summary statistics are
derived from the first 1000 obsexvations for each station/parameter combi-
nation. Each record represents one station/parameter combination and the
file contains about 75,000 records sorted by station and parameter codes.

64. To provide direct access to water quality station descriptions
and data summaries, the contents of the WQ.DESTAT and WQ.SUM file have
been produced in microfiche form. Frame format is illustrated in
Table 27. The heading of each frame contains the district, project,
station, and station type codes and names. Station descriptions are
entered from the WQ.DESTAT file. The data summary by parameter follows.
Frames are sorted by district, project, and station codes. A new fiche
card is begun with each district. Card labels indicate the district and
project described in the first frame. The last frame of each card
contains an index which lists the project, station, and associated
frame coordinates.

65. WQ.maps is a collection of station maps (one per project)
which have been produced on a Calcomp line plotter using information in
the WQ.KEY file. An example is given in Figure 4 which can be compared
with the watershed map in Figure 3. Stations are located based upon
latitude/longitude coordinates. Different plot symbols are used to
identify station types. Only stations with more than 10 observations
are plotted. Adjustments in horizontal and vertical scales are made
for each map so that a linear distance scale is preserved and the map
fits within an 8.5 X 11 inch area. A scale factor in miles per inch is
derived from the LISTS.CPL file and plotted with a triangle. These maps
are useful for identifying station locations and for refining the station
type codes. They are subject, however, to errors in the station coordi-

nates derived from STORET or INFONET. Based upon the maps and station
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Table 27

Sample Microfiche Water Quality Data Summary

DISTRICT: 0% NEW ENGLAND PROJECT: 142 BUFFUMVILLE STATION: 004 TYPE: 1 TRIBUTARY
STATION OESCRIPTION: 13COENED BO4 BUFFUMVLE 04 1 /TYPA/AMBNT/STREAM 001 F
STATION OESCRIPTION: 25027 MA 4205410 0715451¢ ORTER BROOK
STATION DESCRIPTION: ©Q1059! THAMES RIVER BASIN BUFFUMVILLE LAKE

STATION DESCRIPTION: K=LESS THAN L=GREATER THAN JTESTIMATED VALVE
STATION DESCRIPTION: POTTER BROOK,CHARLTON,MA. BRIDGE ON SOUTMBRIDGE ROAD APPROXIMATELY

STATION DESCRIPTIOM! 1/2 MILE WEST OF WHITING ROAD. .
COMPONENT UNITS FACTOR NOBS NDATES DATE-RANGE DEPTH-RANGE MEAN STD DEV MINIMUM 25% MEDtAN 75% MAXIMUM
14 WATER TEWP CENT 166 166 710525 781226 ] 0 14.520 6.902 1.169 8.939 16.44% 20.000 28.099
15 oo MG/L 166 166 710525 781226 ] 0 9.312 2.2'5 4,693 7.699 8.699% 10.524 15.000
18 CNDUCTVY FIELD M1 CROMHO 165 §65 710525 781226 ° 0 £6.133 22.066 331,000 57.000 §£0.000 67.000 180.000
20 PH 5U 166 166 710525 781226 (] 0 6.505 0.545 5.199 6.199 6.399 6.79% 8.500
24 TOT HARD CACO2 MG/L 102 102 710525 780720 0 ¢ 20.271 17.309 3,000 11,074 14,899 22.449 134.000
25 CHLORIDE cL MG/L 75 75 730517 7B0619 0 0 22.669 22.372 5.399 10.299 17.000 26.000 140.000
;j 28 SULFATE SO04-TOT MG/L 24 24 730321 780727 /] 0 B.987 4.58¢ 1.189 6.199 g£.000 10.375 20.000
27 LRON FE,TOT uG/L X 10c0 100 100 7230530 780720 o 0 0.223 0.168 0.019 0.142 ©0.199 ©.247 1.099
29 MANGNESE MN UG/L 92 92 730321 780720 (1] 0 32.292 S$1.B32 20.900 20,000 20.000 20.000 900.000
31 CALCIUM  CA-TOT MG/ L 98 98 710525 7890720 o 0 6.466 6.408 1,199 3.199 4,299 7.324 47.500
33 MGNSIuM MG, TOT MG/L 98 98 710525 780720 4] © o0.845 0.179 ©.019 ©0.750 ©0.834 ©0.932 1.649
35 SODIUM  NA,TOT MG/L at 97 731004 780720 0 0 4,923 2.671 1.199  3.799 4.299 5.04% 24.599
37 PISSIUM K,YOT MG /L %8 58 730321 760709 0 [¢] 1.198 0.742 ¢.199 0.574 1.279 1.504 4.399
39 TuRB JKSN JTy 162 162 710525 781226 0 0 t.0B4 ©.863 0,399 0.699 0.899 1.199 7.500
46 AP COLOR PT-CO UNITS a5 35 730321 780824 0 0 a7.114 15.758 15.000 30.000 35.000 40.000 85.000
47 SILICA DISOLVED  MG/L 1 1 750204 750204 0 0 p.929 0.000 0.929 0,929 0.929 ©0.829 0.929
49 . BOD 5 DAY MG/ L ‘ 1 1 730530 730530 0 o 0.339 0.000 ©0.339 0.33% 0.339 0.339% 0.339
55 TOTAL P MG/L P 33 33 730615 780824 ] o 0.081 0.128  0.006 0.009 ©0.013 0.029 0.623
53 PHOS-DIS ORTHO MG/L P 8 8 730321 770414 o © ©.019 0.020 ©.000 0.007 0.,01% 0.024 0.066
63 NH3=-N TOTAL MG/L 8 8§ 730321 750825 o 0 0.411 0.155 0.099 ©.324 0.439 0.497 ©0.619
66 HNO2-N TOTAL MG/ L 12 12 730321 780720 4] ¢ 0.005 0.004 0.001 ©.00% 0,003 0.007 0.014
68 ND3-N TOTAL MG/L 79 79 730517 780817 0 0 0.964 3.909 ©.04) 0.269 0.479 0.599 35.000
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Figure 4

Sample Water Quality Station Map
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descriptions, some editing of obvious coding errors in station coordi-

nates has been possible.

WQ Data Inventories

66. Table 28 presents an inventory of water gquality data by station
type and division. Corresponding inventories by project and district
are given in Appendix A, Overall, 271 ocut of 299 projects are represented
in the water quality files. Remaining regional deficiencies include
St. Paul District (6 oﬁt of 13 projects), Portland District (9 cut of 17
projects), and Los Angeles Digtrict (0 out of 2 projects).

67. An inventory by station type and parameter code is given in
Table 29. As expected, temperature, pH, and oxygen are the most fre-—
quently represented parameter codes in the file. No data were located
for one code (09 -- average daily spiliway flow).

68, Phosphorus, chlorophyll-a, and Secchi depth data are parti-
cularly relevant to assessing eutrophication problems and therefore to
Phase ITI modelling efforts. Table 30 presents an inventory of these
measurements made at pool stations (type codes 2, 4, or 5) by division.
Corresponding inventories by project and district are given in Appendix
A. Out of 299 projects in the central project list, total phosphorus
data have been located for 211, chlorophyll-a data for 132, and Secchi
depth data for 171. Some regional deficiencies in total phosphorus data
are evident particularly in the New England Division (12 out of 22
projects), North Atlantic Division (6 out of 15 projects), North Central
Division (6 out of 16 projects), and North Pacific Division (6 out of
27 projects). These are also reflected in the chlorophyll-a and Secchi
depth inventories. These inventories indicate that the data base will
not be sufficient to assess the trophic state of all CE projects with
appreciable pools. The complete coverage for roughly 130 projects
indicates, however, that the data base should be generally sufficient
for model testing purposes, the primary objective of Phase II. Regional

tésting of models should also be possible, with a few exceptions (e.g.,
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Table 28

Inventory of Water Quality Data by Station Type and CE Division

INVENTORY OF WATER QUALITY DATA BY STATION TYPE
4% DIVISION TOTALS ***

R TOTALi==TRIBUTARY—}}—===p00L~~-——| }=~=NEAR DAM-}]--DISCHARGE=!}==—=0THER—==!}~=—=TOTAL-~=}
DIVISION PROJ NSTA  NOBS NSTA  NOBS NSTA  NOBS NSTA NOBS NSTA  NOBS  NSTA NGBS
1 NED 22 51 65968 53 18871 40 15479 26 44515 Q 0 170 144833
2 NAD 15 40 6192 25 2291 11 14186 20 a32 4 438 100 14658

3 SAD 24 420 127007 159 50181 34 20605 B0 51451 41 3025 734 252269

4 ORD 64 534 115185 423 255705 115 181239 137 69368 91 12659 1300 634156

5 NCD 16 30 10009 27 7985 8 1953 8 711 2 90 75 20748

6 LMvD 15 168 73729 61 24301 24 28579 30 20091 21 1620 304 148320

7 SwD 66 399 190063 249 74982 B0 52201 115 102866 57 3942 90CG 424054

8 MRD 31 172 73811 193 43504 61 23453 64 62721 40 3389 530 206878
o 9 NPD 27 96 36150 22 22545 11 12167 34 28957 1 83 164 99912
10 SPD 19 77 29473 35 9155 t8 12815 40 25708 4 215 174 77366

TOTALS 299 1987 727587 1247 £09520 402 349907 554 410709 26t 25471 44512023194

__INVENTORY OF WATER QUALITY DATA BY STATION TYPE
*** NUMBER OF PROJECTS WITH ONE OR MORE ENTRY BY DIVISION*w»

TOTAL{==TRIBUTARY-}!!-—-—PQOL~===!}~——NEAR DAM-}|--DISCHARGE=!!====0THER==~ | !====TQTAL~~-—}

DIVISION PROJ NSTA  NOBS NSTA NOBS NSTA  NOBS NSTA  NOBS NSTA  NOBS NSTA  NOBS
{ NED 22 22 22 15 15 11 11 22 22 0 0 22 22
2 NAD 15 9 g 10 10 8 8 8 9 1 1 12 12
3 SAD 24 19 19 16 16 14 14 20 20 6 6 22 22
__ 4 ORD 64 61 61 58 58 60 60 64 64 22 22 " 64 64
S NCD 16 7 7 7 7 5 5 7 7 1 1 9 9
6 LMVD 15 15 15 14 14 15 15 15 15 11 11 15 5
7 _SWD 66 S1 51 37 a7 a8 a8 50 S50 21 21 61 61
8 MRD 31 26 26 29 29 31 31 22 22 13 13 31 31
9 NPD 27 16 16 5 5 7 7 17 17 1 1 18 18
10 SPp 19 16 16 10 10 11 11 16 16 1 1 17 A7

TATALS 299 242 242 201 201, 210 210 242 242 77 77 a7 271




Table 29

Inventory of Water Quality Data by Component and Station Type

__INVENTORY OF WQ_DATA BY PARAMETER AND STATION TYPE

- T==TRIBUTARY=] | ===—P0QL~===] | ===NEAR DAM-! {=—~DISCHARGE~|}==—=0THER===| |=——~TOTAL~-~~}
* COMPONENT NSTA  NOBS NSTA NOBS NSTA NOBS NSTA  NOBS NSTA  NOBS NSTA  NODBS
T717 00027 . COULECT AGENCY CODE 152 5390 76 4362 21 5236 93 2875 0 0 342 17863
2 00028 ANALYZE AGENCY CODE 156 2956 107 3923 28 4397 92 1975 o 0 383 13251
3 72028 DEPTH OF__ POND FEET 69 284 487 2117 125 573 6 23 0 0 667 3003
4 00068 MAX SAMP DEPTH FEET 20 720 6 95 3 95 T 245 0 [} 36 1185

5 72020 ELEV  FEET AB MSL 29 125 155 2904 30 1118 9 215 0 ) 223 4362
__6 00062 WATER SURF_ELE IN _FEET 12 175 28 632 10 309 7 204 0 0 S7 1320
7 72030 FOREBAY ELEV,FT ABOV MSL 6 25 29 215 22 277 6 41 0 0 63 558

8 00054 RESVOIR STORAGE  AC-FT 0 0 12 416 22 293 0 0 0 0 34 709

9 72033 AVG DAY SPILLWAY  CFS 0 0 0 Q 0 Q_ 0 Q_ 0 0 0 0
10 72034 INSTANT SPILLWAY  CFS 2 110 [3] 0 0 0 18 1720 0 0 20 1830
11 00061 STRE AM FLOW, INST-CFS 407 13927 t3 153 13 238 204 7334 9 106 €46 21758
_12 00060 STRE AM FLOW CFS 875 18874 56___ 6561 25 41§ 260 8146 [} 267 1222 28B364_
13 00065 STREAM STAGE FEET 119 2797 15 171 11 214 58 1793 1 2 204 4977
14 00010 WATER TEMP CENT 1149 54660 1194 92820 393 58811 434 37962 21 429 3191 244682
_15 00300 Do MG/ L 701 28427 765 21774 263 2068Q 306__15178 3 222 2038 _B6281_
16 00299 0o PROBE MG/ L 394 13797 418 48877 116 28719 118 14056 18 116 1064 105565
17 00090 REDOX ORP MV 176 1366 166 10512 47 8143 53 681 <] 0 442 20702
_18 00094 CNDUCTVY_FIELD MICROMHO 460 20826 674 35255 23721324 151 9289 29 268__ 1542 _BE962_
19 00095 CNDUCTVY AT 25C MICROMHQO 663 27853 827 24369 247 20525 314 25725 7 291 2058 98763
20 00400 PH Su 1110 47259 1107 49313 376 37154 412 24133 27 272 3032 158131
<3 _21 00403 _LAB PH SU 273__ 4573 180 4070 54 1234 114___5124 15 295 636__ 15296
o 22 00410 T ALK CACO3 MG/ L 921 23458 901 16693 313 7966 383 15224 23 359 2541 63700
23 00435 T ACDITY CACO3 MG/ L 201 2107 111 3485 36 1154 73 3165 18 299 439 10210
.24 00900 TOT HARD _CACO3 MG/ L 802 __ 25428 49Q_ 11181 1927065 36Q__18055 23 351 1867_..62080.
25 00940 CHLOR IDE cL MG/ L 744 25246 358 6083 172 5069 344 14998 3 290 1627 516886
26 00945 SULFATE S04-TOT MG/ L 677 19653 358 5865 174 4985 328 12163 19 302 1556 42968
_27 01045 _____ IRON __FE,TOT___ UG/L 720 12945 351 5444 161 5130 311 7956 21 204 1564 _ 31679
28 01046 IRON  FE,DISS UG/ L 437 5620 211 3211 96 4253 172 2681 7 19 923 15784
29 01055 MANGNESE MN UG/ L 700 12049 351 5294 156 5215 285 7429 21 186 1513 30173
.30 01056 MANGNESE MN,DISS UG/ |1, 408___aseg 206 3090 92 4208 163 2440 7 21 A76_ 14347
31 00916 CALCIUM  CA-TOT MG/ L 335  655% 133 1556 64 2085 145 4271 0 0 677 144863
32 00915 CALCIUM CA,DISS MG/ L 340 10086 161 2180 97 1455 201 6978 1 3 800 20702
33 00927 MGNSIUM _MG,TOT MG/ L 330____6297 131 16516 66 1827  15Q__ 4132 0 0 677 13872,
34 00925 MGNSIUM MG,DISS MG/ L 337 10188 164 2221 96  ta64 198 6947 0 0 795 20820
35 00929 SODIUM  NA,TOT MG/ L 295 6651 115 1446 59 1680 119 3989 2 90 590 13856
_36 00930 SODIUM__ NA,DISS MG/ |, 269__11198____ 79 1148 74 1175 164 7683 a 549 589 21263
37- 00937 PTSSIUM K,TOT MG/ L 298 5092 131 1374 57 1578 123 3187 2 89 611 11320
38 00935 PTSSIUM  K,DISS MG/ L 250 8353 89 1001 70 1001 159 5749 2 54 570 16158
3N Co070 TURB JKSN JTU 468 17340 197 4979 __ 97 2524 217 B971 4 512 983 _34428.
3% 00074 TURB TRANS X 19 45 449 6683 128 2654 10 36 0 ] 606 9418
41 00076 TURS  TRBIDMTR HACH FTU 523 7100 413 8454 122 5201 191 5737 13 62 1262 27554
_42 00078 TRANSP SECCHL METERS 173 1184 749 __ 4f16 228 1982 37 428 Q D 1187 B188.
43 00031 INCDT LT REMNING PERCENT 16 66 315 2684 89 1269 12 60 0 ] 432 4079
44 00034 DEPTH=FT 1% LIGHT REMAINS 69 180 a3 162 17 163 4 1 0 [} 133 516
_A45_0008Q COLOR PT-CO UNITS 457 7406 228 3138 89 1285 148 4890 13 289 935 {6968
46 00081 AP COLOR PT-CO UNITS 49 1087 18 384 10 90 27 743 [ 0 104 2304

(Continued)




Table 29 (Concluded)
__INVENTORY OF WQ DATA BY PARAMETER AND STATION TYPE
’ |~—TRIBUTARY-| | -=~-P0QL==~~| | w==NEAR DAM-}=~DISCHARGE-}}-=—-0THER-—-}}=-=~TOTAL-—-}
COMPONENT NSTA  NOBS NSTA  NOBS NSTA  NOBS NSTA  NOBS  NSTA  NOBS NSTA  KWOBS
47 00955 SILICA OISOLVED MG/L 242 7159 B3 1131 66 790 153 5135 1 (K] 551 14226
48 00956 SILICA TOTAL MG/ L 25 126 19 287 8 156 20 190 Q [ 70 759
_49 00310 80D S DAY MG/ L 518 10033 200 2214 S0 2002 227 43111 3 219 _ 1038 18839
50 00405 co2 MG/ L 245 6432 121 1195 64 792 115 3992 0 0 545 12411
51 00680 T DRG C c MG/ L 404 5375 124 1808 71 1027 148 2560 2 140 749 10910
_52 00881 D ORG C [ MG/ L 132 1398 34 299 9 126 45 404 0 o] 220 2228
53 00685 T. INDRG c MG/ L 23 745 6 56 3 89 12 263 [+] [+} 44 1153
54 00691 ‘D IORG ¢ c MG/L 0 4} q 96 1 22 2 20 [+] 0 7 138
_55 00665 TOTAL_P MG/L P 1803 33290 892 13900 324 8834 532 13925 250 2491 3801 71540
56 00666 PHOS=DIS MG/L P 280 3624 177 2988 93 4555 126 1657 g 23 685 12847
57 00669 PHOS-TOT HYDRO MG/L P 5 21 1 2 0 0 3 30 0 o 9 53
_58 00678 PHOS=TOT HYD+DRTH MG/L_P 17 58 t4 87 19 120 5 23 Q 0 55 268 __
59 00671 PHOS-DIS ORTHO MG/L P 1190 16221 561 7326 177 3130 286 4095 232 2273 2446 33045
60 70507 PHOS=-T  ORTHO MG/L P 238 2231 11 1007 51 513 84 1137 2 90 494 4978
_B1 00600 TOTAL N N MG/ L 321 6049 120 199§ 48 1192 98 3275 9 v} 587 12512
62 00605 ORG N N MG/ L 314 4245 143 2375 53 1119 105 2020 2 13 617 9772
63 00610 NH3-N TOTAL MG/ L 1637 24012 825 11174 293 7792 459  78ST 240 2408 3454 53243
_64 00625 TOT KJEL N MG/ L 1581 21524 722 9879 273 715§ 392 6788 243 2463 3211 47808__
65 Q0630 NO28NQ3 N-TOTAL MG/ L 1548 22424 747 10611 247 74586 392 7464 245 2439 3179 50394
66 00615 NO2-N TOTAL MG/ L 984 9592 73 730 47 502 237 2765 160 1315 1511 14904
_67 00613 NO2-N DISS MG/L 114 1972 58 1179 25 465 64__ 1014 Q 0 261 4830
68 00520 NO3~N TOTAL MG/ L 11B0 15722 212 2487 127 1654 305 5986 168 1451 1992 27280
69 00518 NO3-N DISS MG/ L 210 7335 63 1691 42 751 142 5427 0 [ 457 15204
~J _70 00500 RESIDUE___TOTAL MG/ L 332 6750 188 4648 82 4046 137 2317 7 215 747 17976 _
~ 71 00505 RESIOUE TOT vOL MG/ L 214 2451 139 3308 51 2785 75 1065 3 3 482 9612
72 00515 RESIDUE 0DI1S55~105 C MG/L 261 4643 133 1612 56 783 112 1745 7 152 569 8935
_73 00530 RESIDUE__TOT NFLT _ MG/L 613 9261 301 6081 120 48501 237 4407 09 249 128G 24499
74 80154 SUSP SED  CONC MG/ L 99 2793 6 39 2 ag 44 1359 0 o 151 4239
75 70300 RESIDUE DISS=180 C MG/ L 395 10970 84 1383 72 985 182 €937 2 127 735 20402
_76 32209 CHL=A__ FLU=COR UG/ L 11 169 qQ a Q v 0 Q 0 Q 11 169_
77 32217 CHL-A  FLU=UNC ug/ L 1 3 374 1151 110 aso 2 & <} 0 487 1510
78 32211 CHL-A  TRIC-COR  UG/L 54 277 20 89 8 431 7 58 0 [+} 89 855
_79 32210 CHL=A  TRIG-UNC  UG/L 59 406 96 ar5 29 379 22 128 0 [+} 206 1868
80 32230 CHL-A  UNSPEC MG/ L 15 337 19 538 3 162 9 190 ] 0 a6 1227
81 60050 ALGAE TOTAL ¥/ML 48 1058 67 613 56 463 32 875 0 0 203 3009
_82 00570 BIOMASS _PLANKTON___ ML/L 1 7 27 239 13 205 o} 0 Q 0 41 451
83 85209 ALGAL GRO PNTL  MG/L 5 41 22 123 5 64 2 14 0 0 34 242
B4 60990 ZOOPLANK QOTHER /LITER 56 159 12 101 6 36 4 15 ¢} 0 78 311t
_85_31616_____FEC _COLI_MFEM-FCBR__ /1OQML 503 10487 271 £713 93 1569 194 4362 &4 463 1065 22690
86 31673 FECSTREP MFKFAGAR /100ML 165 1983 58 1356 13 423 64 1418 2 287 302 5447
87 318679 FECSTREP MF M-ENT /100ML 135 ‘2141 45 326 22 144 55 93 2 100 259 3842
_88 50051 FLOW RATE INST MGD 0 o 0 a Q [+] 0 0 1RS 1547 185 1547
89 50053 CONDUIT FLOW-MGD MONTHLY 0 0 o 0 0 ] 0 0 187 1558 187 1555



Table 30
-'\

Inventory of Total Phosphorus, Chlorophyll-a, and Secchi Data at Pool Stations by CE Division

INVENTURV OF TOTAL-P, CHL-A, & SECCHI DATA (POOL STATIONS)

#¥% DIVISION TOTALS ##+

L TQTAL}=====~=TOTAL P=—====——oe——o i CHLOROPHYL | =A====cwv=!}—===~——GECCH] DEPTH-===—~-— !
DIVISION PROJ  NSTA  NOBS DFIRST DLAST NSTA  NOBS DFIRST [DLAST  NSTA  NOBS DFIRST DLAST
__1 NED 22 29 382 710607 780831 0 0 Q Q 0 0 0 Q

2 NAD 15 21 222 720510 790501 16 68 720510 76072t 16 38 68071t 790501

3 SAD 24 141 2549 650104 800110 Bt 266 730407 790730 136 698 730407 790809
__4 ORD 64 348 8120 660105 791101 190 134t 711024 781012 303 3182 710225 781012
5 NCD 16 30 605 670713 791001 28 177 720702 790808 30 114 720702 790806

6 LMVD 15 73 936 631204 790815 56 184 720505 741111 66 238 720505 790B1S
__7 SWD 66 279  4627_650301 791204 154 629 720202 790723 2493 1451 740304 791105
8 MRD 31 214 2257 650104 790802 76 256 740408 780731 138 612 690616 790802

8 NPD 27 28 1321 650104 781025 19 584 740611 780509 18 40 750328 751030
10 SPD 19 53 815 710412 791018 11 30 750310 751113 21 225 68Q709 791017

8L

TOTALS 299 1216 21B34 650104 800110 631 3535 711024 750808 877 6578 €68B0709 791105

INVENTORY QF TOTAL-P, CHL-A, & SECCHI DATA LEQQL;§I£_IUNS}
T ¥x% NUMBER OF PROJECTS WITH ONE OR MORE ENTRY BY DIVISION*««
s con e TOTBLY So=m = TOTAL Bromstememe - 1 j===———CHLOROPHYL [ —A~—-—~—~ W it SECCHI DEPTH-~————- i
DIVISION PROJ NSTA NOBS DFIRST DLAST NSTA  NOBS DFIRST DLAST NSTA NOBS DFIRST DLAST
1 NED 22 12 12 12 12 0 0 0 Q 0 0 0 0
2 NAD 15 [3 6 6 6 5 s s 5 [3 6 6 &
3 SAD 24 17 17 17 17 13 13 13 13 17 17 17 17
4 ORD 64 61 61 61 61 39 39 39 39 53 53 53 53
—5 NCD 16 6 6 5 6 & & 6 6 6 6 6 5
6 LMVD 15 13 13 13 13 13 13 13 13 13 13 13 13
__7 SWD 66 46 46 46 46 34 34 34 34 34 34 34 34
8 MRD 31 31 31 31 31 15 15 15 15 31 31 31 31
9 NPD 27 [ 6 6 6 4 q 4 4 4 4 4 4
10 SPD 19 13 13 13 13 3 3 3 3 7 7 7 7
TOTALS 299 211 211 211 211 132 132 132 132 171 171 171 171




the lack of chlorophyll-a or Secchi depth data for projects in New
England). . o

69. The. EPA National Eutrophication Survey is a primary source
of data for testing nutrient loading models and relationships among
within-pool measures of trophic state. BAn inventory of data: holdings
by agency, station type, and parameter code is given in Table 31. Two
agency groupings are used: "EPA", representing the National Eutrophi-
cation Survey; and "OTHER", representing all other agencies and monitoring
programs. Station types include tributary (type code 1), discharges
(type code 3), and pool (type codes 2, 4, and 5). The parameter list
includes a variety of nutrient, biclogical, chemical, and optical
characteristics pertinent to eutrophication analysis. Within each
category, the numbers of observations, sampling dates, stations, projects,
and districts are indicated, along with the total period of record in
station-months. Including data from agencies other than the EPA/NES has
more than doubled the total numbers of observations of most parameters
and provided additional useful measurements for some projects, such as
algal cell numbers and volumes, turbidity, and suspended solids. At
pool stations, non-EPA agencies provide more chlorophyll-a observations
(2036 vs. 1499) concentrated in fewer projects (43 vs. 108). These and
other statistics in Table 31 reflect the relative intensities of agency
monitoring efforts -- many of the non-EPA programs are more intensive
and extensive temporally than the three-date, one-growing-season program
employed by the EPA/NES.

70. Based upon data inventories in Appendix A, some projects for
which non-EPA data monitoring of trophic state indicators has been
particularly intense include the following:

06-372 John H. Kerr

15-399 Eau Galle

16-311 East Branch Clarion River
18-093 Monroe

18-120 Barren River

19~340 J. Percy Priest

26-359 Sam Rayburn

29-111 Pomona

32-204 Koockanusa
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Table 31

Inventory of Eutrophication-Related Water Quality Components
by Station Type and Monitoring Agency

_TYPE: TR1B DSCH POAL
AGENCY: EPA  OTHR ALL EPA OTHR ALL EPA  QTHR ALL
_JOTAL P NOBS 9794_23496 33290 1450 12475 13925 6689 15145 21834
TOTAL P NOAT 9771 22370 32141 1428 11895 13323 1418 7889 @307
TOTAL P NSTA 806 997 1803 116 416 532 479 737 1216
_TOTAL P NPRJ 109 214 236 108 211 237 108 186 211
TOTAL P NDIS 27 30 31 27 29 30 27 28 29
TOTAL P MTHS 8469 35292 43761 1230 21050 22280 2628 18388 210186
ORTHO-p NOBS 9878 12198 22076 1456 5433 68839 6668 12851 19519
ORTHO~P NOAT 9855 10886 20741 1434 S063 ©497 1418 5931 7349
_DORTHO=P NSTA 808 726___1534 116 311 427 479 276 1095
ORTHQO-pP NPRY 109 1886 223 108 193 225 108 167 209
ORTHO=-pP NDIS 27 29 31 27 28 30 27 26 29

ORTHO-P MTHS 8499 15628 24087 1218 8670 9888 2028 11554 14182

NH3-N NOBS 10002 14010 24012 1464 6393 7857 6682 12284 18966
_NH3-N NDAT 9979 _1338Q_23359 1442 ©264 7706 1418 =978 719/
NH3-N NSTA 808 829 1837 116 343 459 479 639 1118
NH3=N NPRY 109 197 221 108 198 226 108 169 202
_NH3=N NDLS 27 29 30 27 28 39 27 25 29 _
NH3=N MTHS 8508 21659 30167 1231 11633 12864 2628 14074 16702
_TKN NOBS 9979 11554 21524 1461 5325 K786 6578 10459 17035
TKN NDAT 9953 11032 20985 1439 S211 6650 1391 4754 6145
TKN NSTA 804 777 158t 116 278 392 470 525 ags
_TKN NEPRY 109 175 208 108 173 211 199 152 192
TKN NDIS 27 29 31 27 26 30 25 24 28
TKN MTHS 8505 18057 26562 1230 8830 10060 2599 10869 13468
NO2+3~-N NOBS 9998 12425 22424 1454 6000 7464 6682 11385 18067
NO2+3-N NDAT 9976 11907 21883 1442 5906 7348 1418 5302 6720
_NO2+3-=N NSIA 8Q7 741 1544 116 2786 392 479 215 Qa4
NO2+3-N NPRU 109 165 194 108 154 188 108 128 167
NO2+3-N NDIS 27 28 29 27 23 29 27 24 28
_NO2+43-N_  MTHS 8510 17687 26177 1231 9360 10591 2628 12148 14774
NO3-N NOBS 5978 17079 23057 784 10629 11413 9 6563 6563
_NO3-N_ NDAT 5968 163133 22101 781 9987 107A8 0 4770 _a770
NO3~N NSTA 773 526 1299 111 274 385 0 409 409
NO3-N NFRJ 106 173 208 107 168 211 0 153 153
_NO3=N NDI1IS 28 28 3Q 25 28 29 Q 26 26
NO3-N MTHS 4904 20780 25684 517 13582 14199 Q0 7588 7588
_LHL=A NOBS 3 743 7486 [ 318 324 1499 2034 3835
CHL-A NDAT 3 728 731 & 313 319 1490 1129 2619
CHL=A NSTA 1 74 75 2 30 32 482 147 629
_CHL=-A NPRy 1 29 30 1 18 19 108 43 1232
CHL=A NDIS 1 14 15 1 12 12 27 13 28
CHL-A MTHS 5 1189 1194 8 377 385 2680 3145 S80S
ALGAE(#) - NOBS 9 1038 1058 Q 875 875 Q9 1076 1076
ALGAE(#) NDAT 0 1053 1053 o] 875 B7S Q 907 507
_ALGAE(#) NSTA Q 48 _48 Q a2 32 o} 123 123
ALGAE(#) NPRJ 0 26 26 Q 29 29 0 59 59
ALGAE(#) NDIS Q 12 12 Q 14 14 Q- 12 12
ALGAE(#) MTHS 0 1272 1272 Q 1122 1122 Q 1437 1437

(Continued)
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Table 31 (Concluded)
TYPE: TRIB DSCH PQOL
AGENCY ! EPA QOTHR ALL EPA DOTHR ALL EPA QTHR  ALL
_ALGAE(V)__NOBS Q 7 7 o] o} Q 0 444 444
ALGAE(Y) 'NODAT 0 7 7 Q 0 0 Q 439 430
ALGAE(V) NSTA 0 1 1 Q Q 0 0 40 40
_ALGAE(V) NPRJ ¢ 1 1 o] 0 Q o 14 14
ALGAE(Y) NDIS 0 1 1 Q 0 0 Q 1 1
ALGAE(V) MTHS 0 6 6 0 0 0 0 832 832
SECCHI NOBS 3 1181 1184 6 420 426 1487 5091 6578
SECCHI NDAT 3 1152 1155 8 349 355 1478 4969 6447
_SECCHI NSTA 1 172 173 2 3s a7 4g1 496 977
SECCHI NPRJ 1 a2 43 1 28 29 108 1214 171
SECCHI MDIS 1 14 14 1 12 12 27 20 28
SECCHI MTHS S 2137 2142 8 597 605 2629 12314 14943
TRANS(%) NOBS 5 40 45 24 12 36 6781 2556 9337
_TRANS (%) MNDAT 2 23 25 =} 9 15 1419 368 1787
TRANS{%) NSTA 1 18 19 2 8 10 481 96- 577
TRANS(%) NPRY 1 11 12 1 8 9 108 21 121
_TRANS (%) _NDIS 1 2 3 1 1 2 27 a 27
TRANS (%) MTHS 3 6 9 8 10 18 2484 816 3300
_LIGHT(%) NCBS 0 66 66 0 60 60 486 3467 13953
LIGHT (%) NDAT Q 21 21 Q 24 24 329 531 860
LIGHT (%) NSTA G 16 186 0 12 12 203 201 404
_LIGHT(%) NPRJ 0 10 10 (o} 12 12 52 42 94
LIGHT(%) NDIS 0 1 1 Q 3 3 12 i 18
LIGHT (%) MTHS o} 7 7 Q 17 G 335 494 B29
TURBIDIT -NOBS 0 24440 24440 @ 14708 14708 0 22258 22258
TURBIDIT NDAT 0 23815 23815 0 14555 14555 0 10580 10580
_TURBIDIT__NSTA 0 904 304 ] 350 350 0 782 162
TURBIDIT NPRJ ] 201 201 0 199 199 Q 171 171
TURBIDIT NDIS 0 30 30 e - 28 28 0 25 25
TURBIDIT MTHS 0 24945 24945 0_12907 12907 0 19675 19875
SUSP SOL NOBS 0 12054 12054 Q@ ©S766 5766 0 10669 10669
_SUSF_sQOL__ NDAT 0 11470 11470 Q 5672 5672 0 3234 4234
SUSP SOL NSTA 0 686 686 Q 264 264 Q 429 429
SUSP SOL NPRJ ] 168 168 Q 169 169 Q 116 1186
_SUSP_sgL_ NDIS 0 29 29 a 26 26 0 _21 21
SUSP SOL MTHS 0 18422 18422 0 8277 8277 0 84G1 8401
_DXYGEN NOBS 8 4221642224 = 18 29216 29234 62021:334810005Q
OXYGEN NDAT. 3 33919 33922 6 25106 26112 1484 (7465 18959
OXYGEN NSTA 1 1062 1083 2 412 414 482 1051 1533
_OXYGEN NPRJ 1 212 212 1 217 217 108 191 216
DXYGEN NDIS 1 30 30 1 29 29 27 29 29
OXYGEN MTHS 5 40323 40328 8 22191 22199 2668 31533 34201
“FLOW NOBS 7934 24977 32511 1447 15753 17200 0 1468 1468
FLOW NDAT 7933 235692 31825 1447 15173 16620 0 1373 1373
_FLOW NSTA 5390 533 1123 108 268 376 9 =k} a3
FLOW NPRJ 106 156 185 106 175 210 ¢ 35 35
FLOW NDIS 27 30 31 27 25 3¢ Q 17 17
FLOW MTHS 5454 22028 28482 1174 14345 15519 _0 1975 10785
81




Thus, it will not be necessary in Phase II to rely exclusively upon

data from the EPA/NES for assessing relationships among within-pool
measures of trophic state. The stringent water quality and flow sampling
program requirements required for estimation of nutrient budgets and

time limitations of this project suggest, however, that EPA/NES data be

used exclusively for evaluating nutrient loading models.
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PART X: SED ~ SEDIMENTATION DATA
71. The seventh major file group describes sedimentation charac-
teristics of CE reservoirs. It contains the following elements:
SED.sheets - Sedimentation Survey Sheets
SED.RATES - Sedimentation Rate File
This information has been derived from a collection of sediment survey
data for U. S. reservoirs compiled in 1975 by the Agricultural Research
Service of the U. S. Department of Agriculturelo’lz. A total of 84 CE
projects in the central project list were included in that compilation.
These are identified by the sedimentation survey key in the LISTS.CPL
file (Table 8).

72. SED.sheets consists of a collection of the most recent sedi-
mentation survey sheets contained in the appendix to the U. S. Department
of Agriculture (USDA) compilationlz. These sheets contain detailed in-
formation on project location, morphometry, hydrology, as well as sedi-
mentation. An example is given in Table 32. Sheets have been assembled
in a loose-leaf notebock, identified, and arranged by district and proj-
ject code.

73. SED.RATES is a file containing the most recent estimates of
sedimentation rates for each of the 84 projects located in the USDA com-
pilationlo. The format of this file is given in Table 33. Many of the
sedimentation rate measurements antedate the water guality file. For 45
projects, the most recent survey data available were taken during or
before 1965. Rate estimates for some projects, however, will be useful
for testing relationships between sedimentation rate and nutrient trapping

efficiency during Phase II of this study.
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Table 32

Sample Sedimentation Survey Sheet

RESERVCIR SEDIMENT

U. 5. DEPARTMENT CF AGRICULTURE
SOIL CONSERVATION SERVICE

DATA SUMMARY CANTON LAKE
£C3-34 Rew, 6-46 HAME OF RESERVOIR 46-13b
OATA SHEET NO.
|- owser  Corps of Engineers 2 STREAM  North Canadiap |3 STATE Oklahoma
X[ sec272833T™we. 19N RANGE |3W |3 NEAREST RO. Canton 2 N |& COUNTY 31aipe
. LAT36 * 05 ’ ~LONG 98°36 * "18. TOP QF CAM ELEVATION 1648,0 |9, SPILLWAY CREST ELEY. 1/1618. 0
10, STORAGE 11. ELEVATION 12 ORIGINAL 13. ORIGINAL 16, GAOSS STCRAGE, (1. DAre
ALLOCATION TOP OF POOL | SURFACE AREA, ACRES|CAPACITY. AGREFEET] ACREFEET STORAGE SEGAN
». FLOOO CONTROL 1638.0 15,750 272,300 401,500 2/
g b. MULTIPLE USE 25 Jul 47
Bt 16. DATE NOR.
W | 4. WATER SUPPLY 37 1615.2 8,360 106,450 129, 200 MAL OPER. QEGAN
=| « 1=migaTION
t. COWSERvATION |3/ 1396.3 3,340 22,750 22,750 4 Jul 438
& INACTIVE
17. LENGTH OF RESERVOIR I3.1 MILES | AV, WIOTH OF RESERVOIR 1.8 WILES
G [18. TOTAL GAMNAGE ArEa 4/ 12,483 SO, ML 22 MEAN ANNUAL PRECIPITATION 1§ 30 INCHES
i [19. NET SEDIMENT CONTRIBUTING AREA 5/ & 081 SQ. WL|23. MEAN ANNUAL AUNOFF 0,28 (28,58 vre) INCHES
G [7n temamm 300 mt_zi_l'_av. wiDTH 40 MILES | 24. MEAN ANNUAL RUNOFF 186,400 AG..FT.
Z[2L wax eiev. 5300 ~ lwaingLev. 1575 25, ANNUAL TEMP: MEAN 5§ 5 RANGE 106 tg 2.5
T gATCOF 7. 8. 29. TYPE OF 0.40.0F RANGES| 11, SURFACE 12 CAPACITY, 33 2/ RATIO,
suAvEY :mo :Cuc:tbs SUAVEY QR CONTQUA INT. AREA, ACRES ACRE-FEET AC..FT_PER AC. FT,
July 194 - - Range (D) &4 15,7350 401,500 2.15
b/vay 1953 5.83| 5.83 Range (Df 2 15,750 390, 300 2.10
5/0ct 1959 6.42|12.25 Range (Dﬂg 22 15,750 385,900 2.07
Sepc 1964 5.52(19.17 Range (D 25 15,700 383,300 2.06
26 OATE OF Ty EeRa 35  PERIOD WATER !NFLOW. ACRE-FEET 16. NATER INFL TQ DATE, AC.-7T
SuAVEY PRECIPITATION |a. MEAM ANNUAL|D. wAX. ANNUAL [e. PERICD TOTAL|a. MEAN ANMUAL lb. TOTAL TO OATE
May 1953 20.05 288,890 540,420 1,684,200 288,890 1,684 200
Oct 1959 19.51 162,760 422,930 1,044 900 222,780 2,729,100
< Sept 1966 18.69 99,170 159,390 586, 260 178,160 3,615,360
3
=
Z (28 oate oF 37. PERICD CAPACITY LOSS, ACRE-FEET |38 TOTAL 3ED. DEPOSITS TO DATE, ACRE-FEET
2 SuRvEY 4. PERIOD TOTAL [b. AV. ANMUAL je PER SQ. MI.-YEAR{ 2. TOTAL TO DATE |b. av. ANNUAL  lc. PER SQ. Mi -YEAR
May 1953 10,650 1,834 0.302 10,690 1,834 0,302
Oct 1959 4,880 760 0.125 15,570 1,271 0.209
Sept 1966 2,660 384 0.063 18,230 351 0.156
7/18,500 | 7/ 965  |7/0.159
28, QAT OF 39. AV, ORY WaGT, [40.SED.DEP. . TONS PERSQ. MI,-YR |41.STORAGE LOSS, PCT |« SED., INFLOW. PPM
SURYEY LB3. PER CU. FT. [, “GERiOD . TOTAL TQ OATE|a.AV. ANND. TOT.TOOATE| 4. PERIOD |5, TOT.TC DATE
May 1953 70.9 466.4 466.4 0.6457 2.86 7,224 7,212
Oet 1959 56.2 65.3 255.8 0,317 3.38 1,795 5.138
Sept 1966 56.1 78.4 190.8 0.237 4.56 3,447 4,799
(Continued)
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Table 32 (Concluded)

JisasEharafryvig ek |
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4. OEPTH DESIGNATION RANGE IN FEET 3ELOW. ANO ABOVE. CREST ELEVATION
26 DATE OF
suRvey 63-55]55-45]45-4040-35[35-30[30-25 [25-20[20-15 [15-8 [8-cr |cr +5 i+3=+10
' PERCENT OF TOTAL SEDIMENT LOCATED WITHIN DEPTH DESIGNATION

May 1953 4,30 12,1 11.9| 15.7( 17.1[ 15.2| 12.0 7.4 | 4,3/0,0 [0.0 [0.0

Oet 1959 F.2 7.7 5.6 12.0| 16.4| 22.2| 14.7| 9.9| 6.7| 1.6 0.0 | 0.0

‘Sept. 1966 3.5| 13.2| 9.1 13.1] 16.3| 15.4| 11.5 7.4 6.2| 2.8 | 1.4 | 0.1

N 4, REACH DESIGNATION PERCENT OF TOTAL ORIGINAL LENGTH OF RESERVOIR
SURVEY 010 | 10-20 [ 20-10 | 30-40 | 4050 [ 50-50 [ 60-70[ 70-30 | s0-30 [sa-10e] -io0s[ -110[ -uis[ -i2a] -izs
PERCEMT OF TQTAL SEDIMENT LOCATED WITHIN REACH DESIGNATION

May 1953 2.5/6.6 |10.7] 19.3 21.317.9|15.6/4.0 [2.3 | 0.0 0.0( 0.0 0.10.0 |0.0

Oet 1959 2.312.2 | 4.7117.4 27.319.1|17.1)6.1 [3.1 | 1.2| 0.0| 0.0] 0.0/0.0 (0.0

Sept 1966 | 4.3/5.7 | 7.7 18.d4 22.f|1.6.2 14.1/5.3 /3.3 | 1.8| 1.3| 0.0 0.0[0.0 (0.0

s, RANGE IN RESERVOIR QPERATION

WATER YEAR MAX, ELEY. MM, SLEY. INFLOW. AC..FT.| 'WATER YEAR MAX, ELEV. MIN, SiEY. INFLOW, AC.-FT,

1947 (2 mo) - - 248 1957 1625.51 1596.32 422,930

1948 1599. 30 - 90, 800 15658 1616.12 1613.68 185,310

1949 1614.27| 1595.91 (437,840 1959 1613.40 1613.12 104,130

1950 1623.84| 1602.85 532,180 1360 1615.56 1613.79 145, 230

1951 1628.05| 1602.36 |540,420 1961 1614.55 1613.79 135,330

1952 1805.30| 1598.65 | 81,170 1962 1615.16 1613.12 106.920

1953 1598.75| 1588.66 29,530 1963 1614.21 1610.21 61,326

1954 1596.75| 1588.30 52,846 1964 1611.93 1500.36 20.513

1955 1615.50| 1585.86 |223.790 1965 1616.18 1600.41 159,390

1956 1613.27| 1604.33 10,953 1966 1615.52 1609.82 74,720

16. ELEVATION-AREA-CAPACITY DATA

ELEVATION 1 AREA CAPACSITY [ ELEVATION AREA CAPACITY ELEVATION AREA CAPACITY

1580 o} o} 1610 6,323 79,150

1535 262 256 1614 7,535 106, 700

1530 1,489 3,987 1615 7,879 114,400

1595 2,678 14,160 1620 9,497 157,800

1596.5 3,018 18,430 1625 11, 258 209,300

1600 3,652 29,950 1630 12,756 269,800

1603 4,411 | 42,100 1635 14,510 338,100

1605 4,873 | 51,390 1638 15,700 383, 300

qR MARKS z%osﬁéfﬁgg):rgsga:es closed. Spillway crest is at elevation 1613.0.

2/ Da.te of diversiom.

3/ Reservoir is being operated at "'designated" pool elevacion 1615.2 which
temporarily provides municipal water supply for Oklahoma Cicy.

4/ Area as determined by AWR committee for April 1954 drainage area daca publicacion.

5 Excludes 4,642 sq. mi. of watershed not contributing to sediment; 1735 sq. mi.
above Fort Supply Dam and 25 sq, mi. surface area of Canton Lake.

6/ To provide a uniform presentation of data from all sedimentation resurveys of
Canton Lake, daca summaries for the 1953 and 1959 resurveys have been revised
to conform with present inscructions.

7/ Includes above crest deposits.

15, AGENCY MAKING SURvEY U. 5. Army Engineer District, Tulsa
49. AGENCY SUPPLYING DATA U. S. Army Engineer District, Tulsa <. 0ATE _Qcggber 1970




Table 33

Record Format of the SED.RATES File

JEER AR AR AR A AP A AR B EE R RIS IR RS RS R R R R E R TSR n /)

DECLARE 1 RATES_RECORD /* SED.RATES FILE STRUCTURE (LENGTH#80) »/

[AENB RN EF S E R s a s a s r s een FEREIRIS OBt ERIRn s/

2 DIS P1C'99"’ /* DISTRICT CODDE s/

2 RES PICTE39T /* RESERVOIR CODE ]

2 SEDREF PIC'B93999" /* USDA RESER CODE FOR SED. DATA =/

2 DATOT PIC'2222222' /* TOTAL DRAINAGE AREA (MI2) ./

v} 2 DANET PIC"Z2Z2Z7IT° /% NET DRAINAGE AREA (MI2) »/
& 2 YEAR pIC*BZZ' /* YEAR OF LAST SEDIM. SURVEY */
2 PERIOD PIB'ZZZV.99"' /* YEARS FROM PREVIOUS SURVEY ./

2 vol PICTZZZZZZZZIZ® /* VOLUME (ACRE-FEET) s/

T PIC'ZZZV.9599" /* HYDRAULIC RES TIME (YEARS) */

2 SEDA PIC'ZZV.999' /* SED. ACC. (AC-FT/MI2-YR) ./

2 SEDM PIC'2Z2ZZV.9' /* SED. ACC. (TONS/MI2-YR) v/

2 COM CHAR(17) /* COMMENTS »/




PART XI: NES - EPA NATIONAL EUTROPHICATION SURVEY DATA

74, The eighth file group consists of data and reports obtained
from the EPA National Eutrophication Survey4'9, exclusive of the water
quality, hydrologic, and drainage area data described in previous sec-
tions. It consists of the following elements:

NES.reports —~ EPA/NES Working Papers
NES.COMP — Compendium of Lake and Reservoir Data
NES.SUM Compendium Summary

This file group contains information on 108 CE projects as well as the
other 704 lakes and reservoirs which were sampled by the EPA/NES through-
out the U. S. Besides providing detailed information on point-source
nutrient loadings to CE projects needed for nutrient budget estimation
in Phase II, it provides a basis for comparisons of lakes and reservoirs
with respect to morphometric, hydrologic, and nutrient loading response
characterigstics. Such comparisons, in turn, can provide means of inter-
preting the performance of lake nutrient loading models in reservoirs.

75. During 1972-75, the EPA conducted a systematic survey of 812
lakes and reservoirs in the U. S. The original objective of the National
Eutrophication Survey was to develop a data base for assessing the
impacts of point-source nutrient discharges on the trophic conditions
of lakes and reservoirs. The NES produced a series of working papers9
summarizing and interpreting the results for each impoundment or lake
monitored. Results have also been summarized in a compendium format and
published in four volume523

76. NES.reports consists of the collection of working papers des-
cribing NES surveys and results in each of 108 CE projects. Each report
has been referenced to the data base by district and reservoir code.
Maps extracted from the reports have been included in the WATS.maps file.

77. NES.COMP is a computer file containing a nationwide summary
of NES data for 775 lakes and reservoirs, obtained from the Corvallis
laboratory of the EPA4. A sample printout of data from the file is

given in Table 34. Similar printouts have been produced for all CE
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projects in the compendium file and arranged in a notebook by district
and project code. The compendium contains data for 106 out of 108 CE
projects sampled by the EPA/NES.

78. NES.SUM is a summary of the NES.COMP file, with a few modifi-
cations. The format of the summary file (Table 35) is more convenient
for input to statistical analysis programs, since one record is used
for each lake or reservoir. A number of missing latitude and longitude
coordinates have been added, based upon estimates derived from USGS
Hydrologic Unit MapsG. Each lake or reservoir has also bheen referenced
by CE division to provide a basis for regional contrasts of lake and
reservoir characteristics.

79. A few simple analyses have been done to provide descriptions
of types and amounts of data contained in the NES.SUM file. The regional
distribution of lakes and reservoirs described in the file is depicted
in Figure 5. A breakdown of impoundment numbers as a function of trophic
state, impoundment type, and CE division is given in Table 36. The
numbers of CE projects are listed as a function of division and trophic
state in Table 37.

80. The results of preliminary lake/reservoir comparisons which
have been made using data from the NES compendium tape are summarized
in Table 38. Three groups of impoundments have been compared: natural
lakes (N=310); non-CE reservoirs (N=359); and CE resexrvoirs (N=106).

The stratification of thirty-six original and composite variables across
these groups has been studied using the BMDP-77 computer programl.
Within-group means and Analysis of Variance (ANOVA) statistics are
listed in Table 38, Detailed results with histograms are presented in
a previous report24.

8l. While the scope of this report precludes detailed interpreta-
tions of the data, a few comments on these results seem appropriate:

a. At the 95% significance level, differences across groups
are evident in all cases except longitude, conductivity,
phosphorus retention coefficient, nitrogen retention
coefficient, and the second Vollenweider phosphorus
loading statistic25,
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Strongest differences across groups are apparent for

drainage area (F=77.5), drainage area/surface area

(F=73.6), outflow rate (F=60.7), and drainage area/
. maximum depth (F=53.4).

C. Reservoirs have higher potential phosphorus concentra-
tions, based upon phosphorus loading and the Vollenweider
statistics, but lower observed phosphorus and chlorophyll-a
.concentrations than natural lakes. This is an indication
that the Vellenweider statistics may give biased predic-
tions in reservoirs (i.e., over-predict leoading impact).

d. Reservoirs have less transparency, despite less chloro-
phyll-a. This is probably an effect of mineral turbidity
in reservoirs.

e. N/P loading ratios are somewhat lower for reservoirs than
for natural lakes; the reverse is true, however, for
inorganic N/dissolved P ratios measured during the summer
within the impoundments.

f. The composite statistic (Secchi depth/mean depth) is
strongly stratified across groups (F=44.8). Assuming
that the depth of the photic zone is roughly twice the
Secchi depth, the means in Table 38 indicate that typi-
cally 62% of the volume of lakes is available for
photosynthesis, compared with 30% in the case of CE
reservoirs. Reservoirs prcbably have greater shoreline
development, however, and may be more influenced by photo-
synthetic processes occurring in littoral zones.

g. While a 4-degree difference is evident in the average
latitude of CE reservoirs as compared with lakes, a
detailed look at Figure 5 reveals that the distribution
of NES lakes is bimodal, with clusters in the North
(primarily Minnesota, Wisconsin, Michigan, and Maine)
and in the extreme South (Florida). The maximum reser-—
voir density occurs between these extremes.

Because of the strong regionality of the lake vs.: reservoir distributions
evident in Figure 5, it is difficult to separate the effects of impound-
ment type from those of region with analyses of the type described above.
Thus, in future, more complete analyses, it will be important to control
for regional differences by comparing subsets of lakes and reservoirs

within defined regions.
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Table 34

Sample EPA/NES Compendium Printout

CONPLEDIUN CF NATIONAL BUTROPHLUATLON SORVEY LAKES IN WEST VIRGINA

- HANE = TYGART RESERVOIR {SESOTBOPHIC)
CODAT Y — BAXBOUR, TAYLOR
STORET NHQ. - 5404 WORKING PAPER NO. 470, NTLS ACCESSION NO. PB=251 118/4B
I. HORPHOMUTRY
LAKE TYPE DRALNAGE AREA SURFACE AREA HEAR DEPTH TOTAL INFLOW RETENTION TIAZ
(SC KN) (SQ KH) (BLTERS} (cas) (DATS)
IKPOUNDMERT 3537.940 7.08 17 .4 73.200 20.0
II. PHYSICAL ANC CHENICAL CHARACTERISTICS
HMEDLAN BEDIAN MEAN SECCHEI PISC KEDT A4 HEDIAN HEDIAM MEDLAN
ALKALINITY (HG/L) CO¥DUCTIVITY (URBOS) (AETERS) TOTAL P {AG/L) QHTHEO P (#G/L} THORG N (#G/L) TOTAL N (AG/L)
10. 82, 3 9.006 0.005 0,43 0.680

IIT.

BIOLOGICAL CHARACTERISTICS
SEAN CHLOROPHYLL A

(LAKE)

ALGAL AS5SAY CONTEOL YLELD LIAITING KBUTBIENT AT SAHPLING TIME

@6/ Ly (MG/L=--DRY ¥T)
o 0.1 { 4/23/73) P { 7/28/73) P (107 5/13) P
SUNHARY OF PHXTOPLANKTON DATA
uys23/73 7/28/73 10/ 5/73
GENERA COUNT  GENERA CODNT  GEMBRA COUNT
PLAGELLATES 104 GLENCDINIUA 83 ABACYSTIS (BICROCYSTIS) 287
DLNOBRYON 57 CENTRIC DIATOA 6%  SCBERDESNOS 202
PENNATE DIATONS 17  ANKISTRODESAUS 35  PHOARMIDIUA 169
HITZSCHLA 13 FLAGELLATES 35  FLAGELLATES 118
RAVICOLA 10 NITZSCHIA 67
oTHER 11 OTHER 0  OTHER 135
T0TAL 212 TOTAL 208 TOTAL 978
IY. HUTKIENT LOADING CHARACTERLSTICS{LAKE)
A. LNRUT
PULINT 50URCE POINT SOURCE PUINT SOUVACE YON-POINT SOURCE TOTAL LOADIKG
MUNICIPAL (KG/T) INDUSTRIAL {KG/TR) SBPTIC TANKS (KG/YR) (KG/YR) (RS TR}
eHOSPHORUS 5310. mex 15. 42150. 48095,
HITROGEH 15985, AL L LS 650. 140 1020. 1417655,
8. guTeLT
OUTLET (S) PERCENT LAKE SORPACE AREA LOADING RATE
[KG/YR) EETENTION (G/SQ 8/TR)
EHOSPHORUS 43935, 9. 6,73
KITKOGEN 1507515, L0SS 20042
9. HON-POINT-SOURCE MUTRIEKT EXPORT
STREAM NAME SEAN PLOX DRAINAGE AREA HEAN TOTAL P MEAK TOTAL W TOTAL P EXIPORT  TOTAL ¥ EXPORT
(CHS) (SQ KN) (NG /L) (8G/L) {KG/5Q KH/TR) (KG/5Q KH/TB)
5 * TYGART ¥YALLEY RLVEK 50.100 2HuT.5 0.020 0,574 1t. 367.
SCAB RUN 0. 100 u.] 0.159 2.490 115. 843,
FPROG RUX 0. 100 EN) 0. 056 1.003 a3, 769.
SWANP RUNW 0.200 9.7 c,077 1.241 30. 658.
SANDY CREEK 4. 500 207.2 0.010 0.508 7. 354,
TETEE CREEK 3.100 138.6 0.015 3.568 10. 404,
LAUKEL CREZK 3. 100 1490.1 2.011 9.527 8. 372,
PLEASANT CREEX 0.700 3z2.6 0.027 0.774 1%. 554.

CE RESERVOIR NUHMBER:
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Table 35

Record Format of the NES.SUM File

/!t**#******tl.tt‘**t‘*‘**!l**titit.'**ttﬁt.#f

DECLARE 1 NESSUM_REC /* NES.SUM FILE STRUCTURE (LENGTHx=225) ./
/tt**t*t**v‘t‘t‘i*.‘ttit**t*!titttttt*#i.“‘./
2 DIV PIC'ZS' _ /% CE DIVISION s/
2 DIS PIC'Z29"' ) /% CE DISTRICT (CE PROJ. ONLY) /
2 RES pPIC'2Z9" /* CE PROJECT NUMBER ./
2 SEQ PIC'229" /* SEQUENCE_NUMBER IN NES FILE »/
2 STORET 'CHAR(4) /* LAKE CODE USED IN STORET */
2 WKP PIC'Z2ZZ" /* NES WORKING PARPER NUMBER »/
2 NAME CHAR(24) /* LAKE NAME */
2 LATITUDE PIC'2ZZv.Z2' /* LATITUDE (DEGREES/HUNDREDTHS) »/
2 LONGITUDE PIC'ZZZV.22" /* LONGITUDE (DEGREES/HUNDREDTHS) */
2 TYPE p1c'9!’ /* TYPE CODE_(1=RES.,0=NAT.LAKE) */
2 TROPHIC CHAR(2) /¢ TROPHIC STATE CODE ./
& 2 SAREA PIC'(7)-Vv.Z2" SURFACE AREA (KM2) */
e 2 DAREA PIC'(7)-V.22Z' g DRAINAGE AREA (KM2) ./
2 ZMEAN PIC'-—-v.z2Z} /* MEAN DEPTH (M) ./
2 ZMAX PIC'---Vv.ZZ' /* MAXIMUM ODEPTH (M) ./
2 RESTIME PIC'-==-V.227Z' /* HYD.RESIDENCE TIME (YRS) */
2 PH PIC'(4)~-Vv.227" /* MEDIAN PH w/
2 ALK PIC'(4)~-Vv.z222" /* MEDIAN ALKALINITY (MG/L) s/
2 COND PIC'(4)-Vv.22Z! /* MEDIAN CONDUCTIVITY (MMHOS}) x/
2 TOTP PIC'(4)-v.Z22" /* MEDIAN TOTAL P (MG/L) ./
2 DISP PIC'(4)~v.z222" /* MEDIAN DISSOLVED P (MG/L) s/
2 TOTN PIC!(4)-V.222' /* MEDIAN TOTAL N (MG/L). */
2 INORGN pPIC'(4)-Vv.222Z" /% MEDIAN INORGANIC N (MG/L) ./
2 SECCHI PIC'(4)-Vv.2ZZ" /% MEAN SECCHI DEPTH (M) ./
2 CHLA PIC!(4}=V.2ZZ'  [/* MEAN CHLORQPHYLL-A (MMG/L) */
2 ASSAY PIC'(4)-Vv.Z2Z2' /* ALGAL ASSAY CONTROL YIELD({MG/L) */
2 LP PIC'(4)-v.ZZZ' /* TOTAL P LOAD (G/M2-YR) ox/
2 RP PIC'(4)}-Vv.zZ7! f* TOTAL P RETENTION COEF */
2 FNPSP PIC'(4)=-Vv.Z2ZZ' /* FRACTION PLOAD NON-PQINT ' */
2 LN PIC'(4)~V.ZZZ"* /* TOTAL N LOAD (G/M2-YR) »/
2 RN PIC'(4})-Vv.Z2ZZ"' /* TOTAL N RETENTION_COEF LY
2 FNPSN PIC'(4)~v.22Z' /* FRACTION NLOAD NON-POINT »/
2 LIMNUT CHAR(3) /* LIMITING NUTRIENT CODES ./
/% FIRST THREE SAMPIING DATES ./
2 UNUSED CHAR{3) /% BLANK =/




Figure 5

Regional Distribution of Lakes and Reservoirs
Contained in the EPA National Eutrophication Survey Compendium
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Table 36

Summary of Impoundments in EPA National Eutrophication Survey
Compendium by Region, Trophic State, and Impoundment Type

OLIGO- MESO- EU- HYPEREU-

CE DIVISION TROPHIC  TROPRIC  TROPHIC  TROPHIC OTHER? TOTAL
New England 5/0b 3/1 2/18 0/4 0/0 10/23
North Atlantic 1/0 4/8 8/31 0/0 0/0 13/39

b South Atlantic 0/0 4/3 24730 7/0 3/10 38/43
Ohio River 0/0 2/13 11/49 0/0 0/5 13/67
North Central 6/1 227 118/43 7/1 6/0 159/46
Lower Mississippi Valley 0/0 0/2 10/29 2/0 0/2 12/33
South West 0/0 0/16 0/54 0/0 0/9 0/79
Missouri River 0/1 0/5 18741 1/1 0/7 19/55
North Pacific 5/2 575 4717 1/0 8/0 23/24
South Pacific 9/3 4/12 9/34 2/0 1/5 25/54
TOTAL 2677 44/66 204/346 20/6 18/38 312/463

a OTHER = combination of two or more trophic states
b Number of natural lakes/Number of reservoirs




Table 37

Summary of CE Impoundments in EPA National Eutrophication
Survey Compendium by CE Division and Trophic State

OLIGO- MESO- EU- HYPEREU- . TOTAL GRANDb
CE  DIVISION TROPHIC  TROPHIC  TROPHIC  TROPHIC OTHER NES TOTAL
New England 0 0 0 0 0 0 2
North Atlantic 0 2 1 0 0 3 15
South Atlantic 0 1 4 0 2 7 24
= Ohio River 0 4 19 0 2 25 64
North Central 0 1 3 0 0 4 16
Lower Mississippi Valley 0 2 il 0 0 13 17
South West 0 8 23 0 i 33 66
Missouri River 0 1 12 1 1 15 31
North Pacific 1 1 1 0 0 217
South Pacific 0 ] 1 0 1 3 19
TOTAL 1 21 75 1 8 106 299

a OTHER = combination of two or more trophic states
b GRAND TOTAL = number of impoundments in LISTS.CPL file




Table 38
gummary of Lake/Reservoir Comparisons Derived from EPA/NES Compendium
WITHIN=-GROQUP MEANS ANOVA RESULTS
(N=309) (N=360) (N=106)

" Nat. Non-CE CE Prob
¢ Variable Lakes Reserv. Reserv. F (greater F)
A Latitude (degrees N) 41.6 39.0 37.6 34.8 < ,0001
A Longitude (degrees W) 91.7 93.6 92.3 1.9 .16
G  Drainage Area (km?) 222. 1358,  3228. 77.5 < .0001l
G  Surface Area (kxm?) 5.6 8.6 34.5 44.4 "

G Volume (km<m) 27.3 50.8 239, 36.4 "

G Mean Depth (m) 4.5 5.7 6.9 10.4 u
G Maxumum Depth (m) 10.7 15.8 19.8 18.8 n
G Hydraulic Res. Time (yr) .74 .23 .37 23,5 "

G Overflow Rate (m/vr) 6.5 25. 19. 40.9 "

G outflow Rate (kmim/yr) 47.9 236. 650, 60.7 "

G Dr. Area/ Surf. Area 3. 156. 93. 736 "

G Dr. Area/Volume (l/m) 6.6 26. 13, 39.5 "

G Maximum Depth/Mean Depth 2.5 2.8 2.9 Fid .0008
G Relative Depth .40 .47 .30 8.6 .0002
G surf A/ Max Depth .53 .56 1.7 24.6 < .0001
G Dr. Area/Max Depth 20. 86. 162. 53.4
A pH 8.06 7.74 7.63 24.1 < ,000L
G Alkalinity (mg/1) 87. 63. 65, 8.6 .0002
G Conductivity (UMhos/cm) 253, 214. 208. 2.4 .0950
G Total Phosphorus (mg/l) .054 083 .039 3.6 .0268
G Dissolved 2 {mg/l) .021 .018 .011 95 < ,0001
G Inorganic Nitrogen (mg/l).20 .26 30 9.7 < .0C00L
G Secchi Depth (m) 1.4 1.2 1.1 T .0005
G Chlorophyll-a (mg/l} 14. 10, 8.9 11.4 <.0001
G  Algal Assay Yld (mg/1) 2.5 2.2 1.3 4.0 .0194
G P Loading (q/mz-yr) .87 2.9 1.7 29.1 <.0001
-4 P Retention Coef. .36 .35 .40 0.7 «51
A NPS Leoad Fraction - P 72 .80 .81 8.4 .0002
G N Loading (g/m2-yx) 18. 45. 28. 22.6 <.000l
A N Retention Coef. .24 .20 .17 2.5 .081
A NPS lLoad Fraction - N .87 .93 .96 18.7 <.0Q01
G N Load/P Load 20. 1l6. 16. 8.0 .0004
G Inorg N/ Diss. P 9.1 14. 26, 29.4 <.0001
G +Vollenweider Stat. 1 .31 .56 .42 15.2 "

G +Vollenweider Stat. 2 .056 .067 .057 1.9 .15886

G Secchi D/ Mean Depth .31 .20 215 44.8 <,0001
* C = Code for Type of Mean (A = Arithmetic, G = Geometric)
4+ Statistics for Assessing Phosphorus Loading Impacts on Lake Eutrophication;

Stat.1 = Ly/Qg5-(ref.25); Stat.2 = (Ly/Qg)/ (L + V1) = (re£.26)
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PART XII: NUMERICAL CHARACTERIZATION OF RESERVOIR HYPSOGRAPHIC CURVES

o Introducticn

82, Estimates of reservoir volume and area variations with eleva-
tion are required for computing veolume~averaged concentrations and pool
hydraulic residence times. This information is generally available in
the form of a table which lists area at and volume below specific eleva-
tions. Morphometry tables have been compiled for most of the 303 CE
projects in the data base. This paper describes numerical investigations

of these tables, specifically covering the relative accuracies of various

<
i

curve-fitting and interpolation technigues. Results will be used to
design methods for suwmmarizing, storing, and applying morphometric
informaticn in other phases of the project. Results are also relevant

to other aspects of reservoir management, specifically including the
estimation of reservoir volumes and sedimentaticon rates from range survey
or contour area data.

83. This study has been performed prior to completion of the

project morphometry file. A subset of data has been selected which } t
covers 147 projects, each with at least five listed elevations and with- : T
out obvious errors (such as decreasing areas or volumes with increasing : P!
elevation). A total of 1285 elevation/area/volume data points have been %_ jsle
compiled for these 147 projects from various sources. Results of this % b
study are summarized below. Details can be found in a working paper E, di
submitted as a progress report under this contract26. %i S€
# £3
Approach

in

84, The objective is to design and evaluate methods for estimating

area and volume at any elevation, given information available for specific
elevations. Methods can generally be classified as curve-fitting or "

W

interpolating. Accuracies of these methods can be assessed by comparing

observations and predictions of the following:

-

: LF
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a. V(V} = volume estimated from velume/elevation points

b. A(V) = area estimated from volume/elevation peoints

c. i(A) = area estimated from area/elevation points #

d. ‘AV(A) = incremental volume estimated from area/elevation
points

Statistics a and ¢ are simple curve-fitting or interpolating .problems.

Statistic b involves differentiation of the volume curve to estimate area:

N )Y
a(v) = v (1)

where
Z is the total depth, ft
Statistic d involves integration of the area curve between specific

depth limits (Zl and 22) to estimate incremental volume:

AV (A) =/AdZ (2)

85. In testing each method, a jackknife procedure27 has been used
to estimate the above statistics for internal elevation points (i.e.,
tests are not made for the top and bottom listed elevations in each
project, although these elevations are used in the fitting or inter-
polating process). In applying the jackknife, information from the
point being tested is not used in estimating the parameters of the pre-
dictive function. For instance, estimates of area or volume at the
second listed elevation are derived exclusively from information in the
first and third through last listed elevations.

86. Reported values and predictions are compared using the follow-

ing error statistic:
2¥
D = loge — (3)
¥ 4+ Y

= reported value (V, A, or AV)

where

estimated value

O K> K
il

= error statistic
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For errors of the magnitude studied here, the wvalue of D approaches the
difference between the reported and predicted values, expressed as a
fraction of their average. In most cases, the D statistic seems to have
reasonably symmetric error distributions. For each of the four types
of area/volume comparisons, estimates of bias and standard error in D

have been derived for a variety of predictive metheds, as described below.

Curve-Fitting Schemes

87. A single-term power function has some useful properties for

fitting these types of curves and is the simplest of the methods evalu-

ated:
~ b
V=cz " (4)
3 by
A= caZ (5)
Z =E-E (6)
fo}
where

Cy ca, bv’ ba = empirical parameters
7 = total depth (ft)
E = elevation (ft, msl)
E
o

= elevation at V=A=0 (ft, msl)

Model parameters can be estimated using linear regression by transforming
Vv, A, and Z values to logarithms. The following equalities should hold

if the model is valid for a particular reservoir:

3V by-1

3z = bVCVZ =A (7)
S.e, = bvcv _ (8)
bd = bv— 1 (9)

Equations (8) and (9) can be used to test the consistency of the volume

and area curves. The slopes of volume and area vs. total depth on a
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log/log plot should differ by 1.0. Dividing eguation (4) by equation (5)
yields the following:

2 C, by-Db
(_)z_.zzv Tebgz (10)

A lo} v
a

If the basic model holds, the ratio of volume to area (or mean depth)
should be proportional to the total depth. Thus, the model can be tested

through regression analysis of the following eguation:

2 b
vy z
(E) = CZZ (11)

A t-test can be applied to the mean and standard error bz within each
project to determine whether the estimate is significantly different
from 1.0.

88. In testing the power function model, the parameters in equa-
tions (4), (5), and {(11) have been estimated for each of 147 reservoirs.

The statistical distributions of the optimal slope parameters (bv’ b

¥

a
bz) are shown in Figure 6 on log-normal probability scales. Median

values are 2.97, 1.97, and 0.97, respectively. Thus, in the "typical”
reservoir, volume and area increase approximately as the cube and square
of total depth, respectively. This corresponds to the solid geometry
of an inverted cone or pyramid. 2about 10% of the projects have bv
values exceeding 4 and 4% have bv values less than 2. The parameters
ba and bv contain roughly the same information as the statistically-
defined "lake form" proposed by Hakanson28

89. Based upon t-tests, the bZ parameter differs significantly
(p=.05) from 1.0 in about 35% of the projects. This means that the
single-term power function model fits about two thirds of the projects.
In the remaining one third, the slope parameters bV and ba are inconsis-
tent and/or variable with depth.

90. Table 39 lists error statistics for this model. Estimates of
the first (V(V)) and third (ﬁ(A)) statistics are derived directly from

eguations (4) and (5), respectively. BAreas are estimated from volume
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Table 39

Evaluation of the Power Function Model

Gross* Median*#* :
Statistic Standard Error Standard Error
]
~ L4
v(V) .097 .062
¢
A(V) .115 .081 1
{
A(n) .097 .062 ' :
AV (B) 177 .081
1 s
s b
l‘::
* estimated from mean-squared D value (equation (3)) i
** median of within~-project mean-squared D values E
i
t:r
wl
Tt
- mz
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curves according to equation (7). Changes in volume within various

etrata are estimated from area curves according to:

. z, Zyr by
AV (a) = fAdZ = fcaz az (12)
@) %y
_ aEymfd, -
¥ 1

standard errors of D range from .097 (G(V)) to .177 (AG(A)). The highex
standard error of AV(A) could be related to the fact that it is an incre-
mental value which is more subject to measurement error on a percentage
basis than is total volume or area. A D standard error of .097 corres-
ponds roughly to a standard error of 10%, or to 95% confidence limits -
of £ 20% in an estimated area or volume. The differences between the
gross standard error and the median, within-project standaxd error
reflects the skewness of the error distribution across projects, i.e.,
the model seems to fit some projects considerably better than others,
as indicated by the bz distribution.

91. 1In order to improve upon the above model, variations in the
slope parameters bv and ba with depth must be accounted for. The sim-
plest way of doing this is to include higher-order terms in the regres-

sion equations:

m

U = 3, ezt (14)
i=0

~ m .

A% = Z diz*l (15)

i=0

where
cy v di = empirical coefficients (i=0, m)
* = superscript denoting loglo transformation

m = maximum degree of polynomial

The error distributions of these functions have been evaluated for

maximum degrees ranging from 1 to 5. For m=l, the scheme is equivalent
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to the single-term power function model discussed above. For comparative

purposes, linear polynomial functions have also been tested:

m .

A i

=2 o (16)
i=0
% i

A= Z d,z (17)
i=0

For each reservoir, the maximum degree of the polynomial has been limited
to the minimum of m and the number of elevations in the table minus two.
92. The error statistics in Table 40 indicate that logarithmic
polynomials are preferable to linear ones according to most criteria.
Log transformation tends to linearize the relationships and renders them
easier to fit with low-order polynomial terms. Some reduction in error
is achieved by including quadratic and cubic texrms in depth. Addition
of fourth- and fifth-order terms, however, tends to increase estimation
erroy, presumably because higher-order polynomials can have local minima
and/or maxima between the fitted points. These are artifacts of the
fitting process which can cause large estimation errors between the
fitted points. Cubic polynomials apparently have about the best combina-

tion of flexibility and smoothness for these purposes and data densities.

Interpolation Schemes

93. Interpolation methods can be used as alternatives to the
curve-fitting techniques described above. Interpolation essentially
involves fitting different curves to different sections of each volume/
area/elevation table. A variety of interpolation methods have been
tested on the same data set used above26. These involve different trans-—
formations of the volume and area points, including inverse power func-—
tions (first through fifth order) and logarithmic. Of the methods
tested, one involving logarithmic transformations of volume, area, and
total depth points has been shown to have the lowest error 5tatisticsz6.

The. errors, however, are essentially eguivalent to the error
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Table 40

Evaluation of Polynomial Functions

Gross Standard Error

Maximum . . . .
Transformation Degree V(V) A (V) A(A) AV (A}
logarithmic 1 .097 .115 .101 .182
2 .069 .083 .081 .166
3 .062 .067 .081 .164
4 .216 .292 129 o
5 1.1¢98 l.280 .534 .491
linear 1 .371 .615 .200 .281
2 .249 .170 .134 w2 ]2
3 .134 .088 .106 .196
4 .150 .085 L1111 2L 93
5 S22 .136 .147 265
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characteristics of the best curve-fitting scheme (log/log cubic poly-
nomials). Results suggest that either of these methods probably

approaches the limits of data accuracy.
Conclusions

94. 1In one sense, numerical interpolation methods are preferable
to fitted curves because the former are more flexible and do not rely
strongly upon particular forms or curve shapes. Interpolation requires
storage of and access to the entire table, however, as opposed to a few
parameters in the case of a fitted function. Fitted curves also provide
some smoothing of the entries in the table which may serve to filter
errors.

95. Based upon relative errors, storage reguirements, and compu-
tational considerations, log/log cubic polynomials seem to be the best
alternative for summarizing hypsographic curves, given data of the
type examined here. The approximate equivalence of the G(V) and A(V)
error statistics indicates that storage of the parameters of the volume
curve alone would be adeguate as a basis for estimating both area and
volume. Algebraic differentiation of the volume polynomial can be used
to estimate area at any given depth. Thus, both the area and volume
curves can be summarized by a total of four polynomial parameters

according to the following scheme:

2% = log, (E-E_) (18)
v* = loglO(V) (19)
A¥ = loglO(A) (20)
U* = , + ch* + 022*2 + c3Z*3 (21)
A= (o] + 26,2% + 3¢,2*)V/(E - E) | (22)
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For cases in which data from only a few elevations are available and/or
the guadratic or cubic terms do not add appreciably to accuracy {as %
assessed via stepwise polynomial regression), first- or second-order
polynomials may be used.

96. Use of the method requires knowledge of the base elevation,
Eo' If notligailable, it can be estimated approximately by extrapolating
a plot of V vs. E to the horizontal axis. Any error in Eo estimated
in this way would be offset in subsequent estimation of the polynomial
coefficients.

97. The same functions can be used in very data-limited situations
in which only estimates of mean depth, maximum depth, and surface area

are available. Approximate parameter estimates in this case are given

by:
¢, = ¢4 = 0 (23)
Cl - Zmax/zmean el
co = 10910(Azmean}-clloglo(zmax) (25)

98. To insure that the fitted polynomial is not used outside of
the range of data availability, maximum and minimum elevations should
also be stored with the fitted coefficients. It will be necessary to
test the fitted coefficients to insure that the areas estimated through
differentiation (eguation (22)) are positive and increasing with eleva-

tion throughout the application range.
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SLOPE

Figure 6

Distributions of Volume and Area Slope Parameters
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PART XIII: VARIABILITY OF TROPHIC STATE INDICATORS IN RESERVOIRS

Introduction

99. The development and testing of empirical eutroph%cation models
for reServoirs requires averaging of water guality measurements over
spatial and temporal scales. If within-pool water guality variations
are not random with respect to date, station, or depth, then summary
statistics for a given reservoir will depend to some extent upon the
particular data-reduction method employed. The choice of reduction
method may, in turn, influence conclusions regarding the adequacy cof
existing models as well as the parameter estimates of any new models
which may be developed.

100. There is no standard data reduction procedure which can be
used prior to model development, testing, or application. Methods have
included, for example: (1) taking the median or mean of all within-pool
observationSZB; (2) sequential averaging over depths, stations, and
dates29; (3) seasonal averaging within specific depth ranges30; and
(4) various weighted-averaging schemes which reflect morphometric char-
acteristics. As compared with natural lakes, many reservoirs pose
special data reduction problems due to extreme spatial and/or temporal
variations in conditions.

101. In this section, a subset of the current CE water quality
data base is analyzed in order to describe spatial and temporal varia-
tions in trophic state indicators within a group of reservoirs. The
analysis covers spatial relationships, seasonal relationships, variance
components, and error estimation. Implications of the results are dis-
cussed with respect to the design of monitoring programs and use of the
data in model development and evaluation. Details on many of the

. 31,32
procedures used and results discussed below can be found elsewhere '
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Data Base

102. EPA National Eutrophication Survey (NES)9 data from 484
stations located within 108 CE projects have been used as a basis for
this analysis. The relatively uniform sampling program designs used by
the NES provide data which are suitable for statistical treatment. One
drawback, however, is that under this program, reservoirs were typically
sampled only three times during one growing season. In Phase II of this
project, there are plans to examine data from other agencies, which, in
many cases, are more intensive and/or cover longer periods.

103. Surface total phosphorus, Secchi depth, and chlorophyll-a

values have been expressed in terms of Carlson's Trophic State Indices

(Ip, IT and IB' respectively)BO:
Ip = 4,2 + 33,2 loglOP (26)
IT = 60 - 33.2 loglOZs ' (27)
IB = 30.6 + 22.6 loglOB (28)

where
P = total phosphorus concentration {mg/m3)
ZS = Secchi depth (m)
B = chlorophyll-a concentration (mg/m3) 5

The indices are calibrated such that the three versions are equivalent,

on the average, when applied to midsummer, epilimnetic data from northern,
natural lakes. Expression of measurements on the above scales tends to
reduce the skewness in the distributions of the variables and provides
benchmarks for assessing reservoir trophic state relationships in com-
parison to those typical of natural lakes. A statistical data summary is

given in Table 41.
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Table 41

Statistical Summary of EPA/NES Trophic Index
Data from 108 CE Projects

standard
Variable n mean deviation minimum maximum
IP 1421 55.8 E3d 24.1 99.0
IT 1493 58.9 12:7 25.4 112.9
I]3 1505 48.2 10,3 8.0 81.6
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Case Studies of Spatial Relationships

104. Spatial variations typical of a few reservoirs are depicted
in Figures 7-10. Mainstem stations are displayed in downstream order
within each reservoir (not to scale) and mean values are plotted for
each version of the Trophic State Index. These plots provide initial
perspectives on the types of spatial trends and relationships which can
be found in reservoirs and are important supplements to the more formal
statistical treatment of the data presented in subsequent sections. The
plots seem to illustrate a number of important controlling processes,
which are discussed below in relation to each reservoir.

105. Figure 7 contains data from the White River system on the
Arkansas/Missouri border. Four reservoirs are connected in series:
Beaver, Table Rock, Taneycomo, and Bull Shoals. With the exception of
Taneycomo, they are all deep reserxrvoirs with hydraulic residence times
in excess of 250 days. Trophic State Index behavior in the first reser-
voir, Beaver, 1is considerably different from that typical of the down-
stream impoundments. Concurrent reductions in IP and IT most likely
reflect sedimentation and the three index curves do not converge until
the dam. Once most of the sediment load has been removed in Beaver,
agreement among the index curves is good at most downstream stations.
Increases in Table Rock probably reflect the influence of a major point
source which accounts for more than 70% of the total phosphorus loading

to that reservoir. The relatively low values of I, in Taneycomo can be

B
explained by the direct influence of subsurface discharge from upstream
Table Rock Dam. Taneycomo has a short hydraulic residence time (7 days)
and surface water temperatures at the times when summer chlorophyll-a
samples were taken roughly matched temperatures at the 100-foot level
just above Table Rock Dam (~15%] . Taneycomo's short hydraplic residence
time is apparently insufficient to permit recovery of temperatures and
algal populations from those typical of the Table Rock hypolimnion.
Decreases in all versions of the index are evident moving downstream in
Bull Shoals, and relatively stable conditions are reached over the last

o

four stations.
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Figure 7 White River System

WHITE RIVER SYSTEM

BEAVER TABLE ROCK T.C. BULL SHOALS
20 (t=556 days) (t=330 days)(t=7 days) (t=269 days)
z
S
w60 P
(=]
=
i
= 50 | . ey ]
:;;
& Chl-a N//
3:40'- -
o.
O
o
=
30

DOWNSTREAM ORDER —

111




TROPHIC STATE INDEX

90

80

70

60

50

40

30

SAKAKAWEA

Figure 8 Sakakawea

(t=584 days)

Chl-a

o ey

DOWNSTREAM ORDER —»

112




Figure 9 01ld Hickory
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Figure 10 Barkley
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106. Lake Sakakawea {Figure 8), on the Missouri River in Montana,
shows TSI variations over 40 units, or sixteenfold differences in trans-
parency and total phosphorus. Upstream portions were classified by the
EPA/NES as "hyper-eutrophic" and stations near the dam as "oligotrophic™”.
Belcow the second staticn, the chlorophyll-a index follows but remains
roughly 5-10 index units below the phosphorus and transparency indices.

107. 014 Hickory (Figure 9), on the Cumberland River in Tennessee,
shows relatively small downstream reductions in phosphorus and trans-
parency and a steady increase in chlorophyll-a. With a mean residence
time of 11 days and sediment removal by upstream reservoirs on the

Cumberland River, longitudinal variations in I_ and IT are not as evident

as in above panels. The gradual increase in IE might be a hydraulic
residence time effect, i.e., the time scale required for algal popula-
tions to "equilibrate" with available nutrient and light levels may be
appreciable in relation to time-of-travel within the pool.

108. Similar behavior is evident in Lake Barkley (Figure 10),
which is located further downstream on the Cumberland River and has a
residence time of 16 days. One important difference is that the phos-
phorus index remains consistently higher than the other versions. Both
arbient available nutrient concentrations and biocassays indicate, how-
ever, that algal populations in Lake Barkely were nitrogen-limited at
the times of sampling. Use of IP alone as a measure of nutrient avail-
ability may not be appropriate in this case.

109, The above case studies i1llustrate a number of factors which
can be important in assessing reservoir trophic state relationships:
sedimentation, upstream impoundment effects, hydraulic residence time
effects, and nitrogen limitation. Reservoir hydrodynamics partially
determine the transformations of these and other factors into spatial

variations in the trophic state indicators. Upstream/downstream varia-

tions contain information on rates and directions of controlling processes.

Graphing of spatial relationships and exXpression/analysis in terms of
distance (river mile) and/oxr time (time-of-travel) will aid in guanti-

tative data analysis and interpretation. Use of station means rather

S
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than reservoir means seems to make more sense for model testing purposes.

Seasonal Relationships

110. Average seasonal variations in the index components are de-
picted in Figure 11, Station means have been computed and their effects
removed from the data prior to calculating the mean and standard error
for each month (March-November) and index component. Analyses of vari-
ance indicate that monthly effects are significant (p< .000l) for each
component and strongest in the case of chlorophyll-a. The seasonal
variations depicted in Figure 11 are characteristic of this collection
of reservoirs but not necessarily of each reservoir individually.

111. Average seasonal effects on phosphorus and transparency are
similar: both tend to be lowest during March and midsummer and highest
during April and November, possibly reflecting seasonal flow and turbid-
ity variations and influences of turnover periods. Monthly effects on
chlorophyll-a suggest a spring maximum (April-May), feollowed by a June
depression, a midsummer maximum, and lower values in November. Tempera-
ture and light effects may be responsible for the relatively low chloro-
phyll-a levels during March and November. The June depression may be
due to seasonal succession of algal species. A more detailed examination
of the data indicates that lower June chlorophyll-a levels are character-
istic of about half of the stations sampled in June, while the rest have
June levels more typical of May or July values. In testing seasonal
aspects of TSI behavior, Carlson30 also noted a June depression in chloro-
phyll-a index relative to the phosphorus index in three natural lakes.

112. Differences among various versions of the index provide a
measure of "lake-like" behavior, since the index system is calibrated so

that Ip, I and I_ values are equivalent, on the average, when applied

fird P

to midsummer, epilimnetic data from northern, natural lakes. Figure 11
indicates that the range of index means is generally lowest during mid-
summer (approaching 5 during August) and highest during March, June, and

November (approaching 15). Minor recalibration of the phosphorus and/or
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Monthly Variations in Trophic State Indices
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transparency index would bring IP and IT into agreement for all seasons,

since the wonthly effect curves in Figure 12 are roughly parallel. Singg
seasonal chlorophyll-a behavior is fundamentally different, however, |
recalibration alone would not eliminate biases (i.e., significant dif-

ferences between I_ and IP or between I

B B
113. Thus, seasconal factors must be considered in reduding the

and IT) for all seasons.

data and in recalibrating/redesigning the index system for use in reser-
volrs. One approach would be to restrict averaging period to midsummer.
An alternative would ke to include explicit seasonal effect terms in the
model or index system. These approaches will be investigated in future

model development work.

Variance Component Estimation

1l14. Two-way BAnalyses of Variance have been applied to each reser-
voir and index component to test for the significance of variations
associated with station and sampling date. Results are summarized in
Table 42, Significant (p< .1l) differences amonyg station means in I_,

IB' and IT were found in 46, 37, and 52 out of 105 projects, respeciively.
Significant differences among date means were found in 62, 67, and 64
projects, respectively.

115. The following ANOVA model has been employed to derive pooled

estimates of the variance components of each version of the index:

Vi M T ' T %hi T Thy T Cnay (==
where

yhij = index measurement in reservoir h at station i on date j

U = grand mean

rh = average effect of reservoir h on grand mean

Shi T effect of station i in reservoir h

thj = effect of date j in reservoir h

ehij = random effect
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Table 42

Summary of ANOVA Results

Station Effects

Date Effects Not Significant Significant**
Phosphorus Index -~——=—~—————mmm oo
Not Significant 32* 11
Significant 27 35
Chlorophyll~a Index ==—=——=—=—-— i S o i o i
Not Significant 33 5
Significant 35 32
Transparency Index -=-—--———————— - e e
Not Significant 27 14
Significant 26 33

* number of projects in category (total = 105)

** significance defined at p <.1l0
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The relative magnitudes of the within- and between-reservoir components
are of special significance to monitoring and modelling efforts. Withﬁ
relatively large within-reservoir components, it would be difficult to
obtain much accuracy in reservoir summary statistics (e.g., reservoir
mean) with limited data. This would reduce the explainable variance
(Rz) of any model calibrated to the reduced data set, make it more dif-
ficult to distinguish among alternative model formulations, and increase
the error associated with model parameter estimates.

116. SAS_procedures2 have been used to estimate the above variance
components for each index separately and to estimate analogous covariance
components for each pair of indices (IB/IT, IB/IP, IT/IP). Results are
shown in Figure 12. The phosphorus and transparency index components
exhibit similar patterns: between-reservoir differences account for
60-66% of the total index variance, as compared with 29% in the case of
chlorophyll-a index. Between-reservoir variances indicate that differ-
ences in chlorophyll-a are considerably less marked than would be
predicted based upon differences in the phosphorus or transparency indices.
Conversely, there is greater temporal and random variance in chlorophyll-a
than in phosphorus or in transparency.

117. The covariance components on the right-hand side of Figure 12
provide some insights into relationships among the indices at different
averaging levels. The between-reservoir and between-station covariance
components are positive in all cases. Thus, the wvarious versions of the
index correlate positively both among reservoirs and among stations
within reservoirs. Temporal components indicate a positive covariance
for phosphorus/transparency but slightly negative covariances for the
pairs involving chlorophyll-a. Thus, when temporal variations at a
given station are analyzed, one would expect, on the average, to find
a positive correlation only between the phosphorus and transparency
indices. This correlation might be attributed, for example, to turbidity
variations following seasonal or short-term (storm-event) flow variations.
Despite its positive covariance between reservoirs and between stations,

chlorophyll-a does not covary temporally with the other indices.
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Figure 12

Variance and Covariance Components of Trophic State Indices
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118. The EPA/NES data base includes measurements from one growing
season within any reservoir and does not permit testing for between-year
variance or covariance components. Thus, it is not possible with thiér
data set to test for vear-to-year covariance between chlorcphyll-a and
phosphorus or transparency. Distinguishing between seasonal and year-
to-year variance components will be posgsible with an expandéd‘data base

including data from other agencies and monitoring programs.

Error Analysis

112. The above analyses demonstrate that within-reservoir varia-
tions cannot be considered random with respect to dates or stations, the
primary parameters used in monitoring program design. This has impli-
cations for estimating the accuracy of reservoir or station mean values
calculated from the data set. If variafions were random and serially
independent with respect to station and date, the following statistic

would be appropriate for estimating the variance of a reservoir mean:

_ Var {vy)

= (30}

Var (y)

where

N = total number of observations within a reservoir for a
given index

. . 3 \ .
Using two-stage sampling theory3 ;, the following formula is more appro-

priate:
2 2 2
— Us Ot Cre
Var(y) =n_+n_+Tﬂ_ (31)
s t
where
02 = mean squared deviation
n = number of staticns sampled
s
n, = number of dates sampled

The first term accounts for the influence of between-station varia-

tiong, the second for between-date variations, and the third for random

121




variations. Note that equation (31) reduces to equation (30) when spatial
and temporal variations are insignificant (Gz==ci=:0 and Var(y)==02).
Because both spatial and temporal variations often exhibit patterns or
trends (see Figures 7-11), they cannot be considered serially independent.
Thus, equation (31) provides error variance estimates which are approximate
but useful for assessing the relative contributions of spatial and tem-
poral variance to the variance of reservoir means.

120. Based upon the total number of observations, stations, and
reservoirs in the NES data set, the "typical" reservolir survey program
covers 5 stations (ns) on 3 dates (nt), for a total of 15 cobservations
(N). Using these values and the pooled variance components depicted in
Figure 5, eguations (30) and (31) have been applied to each version of the
index and results are displayed in Figure 13.

121. Considering the effects of spatial and temporal variance
components (equation (31}) increases mean error by about a factor of
three over estimates derived from equation (30). Most of the error vari-
ance 1s due to the temporal component, especially in the case of the
chlorophyll-a index. The errcr variances indicate that the EPA/NES
sampling strategy has provided estimates of reservoir geometric means
which are typically accurate (p< .05) to within factors of 1.6, 2.2, and
1.7 for surface phosphorus concentration, chlorophyll-a concentration,

and Secchi depth, respectively.

Monitoring Implications

122. Error analyses can be used to improve upon monitoring program
designs. TFor example, given the objective of collecting data to be used
in estimating a reservoir mean with minimum variance, the above results
suggest that an increase in sampling dates would be more effective than
an increase-in sampling stations, because the date effect ferm dominates
the error eguation. Since the variance component estimates have been
pooled, these results apply to this collection of reservoirs as a whole

ang_not necessarily to each reservoir. The same approach could be
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applied using parameters estimated for each reservoir individually (ns,

2 2 2

n,, N, Ogi i de). "Optimal" designs could be formulated based upon

e t
the error analysis framework and upon functions which relate n_, ng, and
N to monitoring cost. Given variance components estimated from prior

monitoring data, improvements in program design (changes in n , n and

£’
N) for a given reservoir could be formulated to yield minimum error for
a fixed total cost or minimum cost for a fixed total error. The approach
could be expanded to include depth as a third sampling dimension. This
represents a logical application for the error analysis framework in a

monitoring context.

Modelling Implications

123. In evaluating models, differences between observations and
predictions can be attributed to three types of error: parameter error,
data error, and model error. The first reflects uncertainty in the model
coefficients, the second, exrors in the predicted and/or predictor vari-
ables, and the third, influences of factors which are not considered in
the model structure. Analyses of the type conducted above can be used
to quantify potential data errors and separate them from the other com-
ponents. This provides insights into the adequacy of a data base for use
in model testing. If, for example, the data error component dominates,
it would be difficult to distinguish among alternative models or to
improve upon them without first improving the data base.

124. Table 43 summarizes results of regression analyses which
have been done to summarize relationships among the three versions of
the index using station mean and reservoir mean values. Results further
demonstrate the need for recalibration of Carlson's index system in
applications to reservoirs. The sensitivity of the chlorophyll-a com-—
ponent to phqsphorus or transparency ranges from .30 to .37 and is in
all cases significantly different from 1.0, the value obtained when the
index system is calibrated to natural lakes. In contrast, the sensi~

tivity of IP to IT is .88 for stations means and .91 for reservoir means.

s
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Table 43

Regression and Corresponding Error Analyses

%% Total** Sampling* Sampling Error

Model r Sy, Error Error Total Error
Station Means (nN=484) ——=m——— s e e e e e
IB = 28.7 + .35 IP .55 .024 42.3 23.1 ;55
IB = 30.0 + .31 IT .46 .027 47.6 22.7 .48
Ip = 4.0 + .88 IT .83 .027 47.06 25.9 .54
Reservoir Means (N=l08)~=————— e e e
IB = 28.0 + .37 IP .59 .048 32.5 16.3 +90
IB = 31.0 + .30 IT .44 .059 41.0 16.0 -39
IP = 2.0 + ,91 IT .83 .059 41.0 22. 1 .54

* Sampling Error dne to error in estimating mean index values within
each station or reservoir; sampling errors for station mean phosphorus,
chlorophyll-a , and transparency indices are estimated at 14.3, 21.3,
and 15.0, respectively;corresponding sampling errors for reservoir-
means are 11.2, 14.8, and 13.1.

** Total Error = mean squared residual

kak Sb = standard error of regression slope
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While the correlation coefficients (and explained variance) are con-
siderably lower for predicting chlorophyll-a (.44-.59) than for predic-
ting phosphorus from trangparency (.83), the mean squared prediction

errors are similar.

125. Part of the mean squared error for each regression model can }
be attributed to sampling error in estimating the reservoir and station \
|

mean values. The sampling error component of the mean sguared error for

each model is estimated from:

Var(y - bX) = var(y) + b2Var(§) (32)

where,

predicted index

Ii

predictor index

Il

slope of regression model

Results of error analyses have been used to estimate gampling errors in
station mean and reservoir mean values. Results indicate that roughly
half (39-54%) of the residual standard error can be attributed to sampling
error in the data values. The remaining variance presumably reflects
model error, or the effects of factors (e.g., season, sediment) which
are not accounted for in the model. The choice of averaging method
(stations vs. reservoirs) does not influence the model coefficient values
significantly. Mean squared errors are reduced when reservoir mean
values are used, partially resulting from a reduction in the sampling
error component. The standard errors of the regression slopes, however,
increase roughly twofold when reservoir mean values are used in place
of station means. Thus, using station means permits better definition
of model coefficients.

126. The intent of the regression analyses presented in Table 43
is to demonstrate the error analysis approach and identify influences
of data reduction method. The models suggest that chlorophyll/phosphorus
and chlorophyll/transparency relationships in these reservoirs are sig-

nificantly different from those which are typical of natural lakes.
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The models are inadequate for predictive use, however, because a number
of important factors have not been considered, including season; nitrogén
limitation, hydraulic residence time, region, and external sediment
loading. These and other factors will be considered in developing a
Trophic State Index system applicable to reservoirs undex Phase II of

this project.
Conclusions

127. Statistical models of index (or water quality) variations
within reservoirs have been shown to be complicated by the effects of
spatial and temporal variations and by non-randomness or serial depen-
dence in these variations. The above analyses have demonstrated how
some of these influences can be approximately treated and applied to
assess data adequacy for computing reservoir means and to improve upon
monitoring program designs. A more thorough statistical treatment
would require more intensive data sets and involve the construction of-
more complex statistical models applied separately to each reservoir
using simulation techniques. This level of detail is not justified or
feasible within the context of this study.

128. The following general conclusions can be drawn from the
analyses of EPA/NES data in previous sections:

a. Spatial relationships among trophic state indicators are
important in some reservoirs, especially when stations
are viewed in downstream order.

b. BAnalyses of Variance indicate that within-reservoir vari-
ations are often non-random with respect to stations
and/or sampling dates within a given vear. Variations
with respect to date are typically stronger than varia-
tions between stations, particularly in the case of
chlorophyll-a.

c. Some of the temporal variance within reservoirs and
stations is fixed with respect to month or season.
Seasonal effects on phosphorus are gualitatively similar
to seasonal effects on transparency but differ from
seasonal effects on chlorophyll-a.
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d. Between-reservoir variance in Carlson's chlorophyll-a
index is roughly one third of the between-reservoir
variances in the phosphorus and transparency indices.

e. For this data set, chlorophyll-a variance between
sampling dates within reservoirs is greater than its
variance between reservoir means. The reverse is true
for phosphorus and transparency.

f. Covariance components indicate significant positive cor-
relations among the three versions of the index system
when variations between reservoirs and between stations
within reservoirs are considered. The chlorophyll-a
index does not correlate with either of the other indices,
however, when temporal variations (at a given station or
within a given reservoir) are considered. l

g. Because of non-randomness with respect to stations and
dates, the error variance of reservoir mean values for
each index are typically three times those estimated from
the familiar formula for mean variance (¢2/n).

h. Given the objective of estimating reservoir means with
minimum variance, error analyses indicate that increases
in the number of sampling dates would be generally more
effective than increases in the number of stations per
reservoir for improvement in the EPA/NES sampling design.

i. Regression analyses indicate that chlorophyll-a levels
are significantly less sensitive to phosphorus or trans-
parency, as compared with the natural lakes used in
developing Carlson's index system. Future development
of an index system for reservoirs should consider the
effects of season, region, nitrogen limitation, residence
time, and sediment loading.

j. Use of station means, as opposed to reservoir means, in
recalibrating the index system causes small increases in
standard error of estimate but substantially reduces the
standard errors of model parameters.

Implications for Data Reduction Strategies

129. The conclusions in the previous section suggest that the fol-
lowing data-reduction/analytical strategies be used in testing and
developing models under Phase II of this project:

a. Since spatial variations and trends have been shown to be
often statistically identifiable and useful for interpreta-
tion purposes, use of station means would seem to be more

T
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desirable than use of reservoir means for model testing.
Use of station means would also permit better definition
of model parameters. s e

It would be useful to develop a scheme for spatial orien-
tation of stations within each reservoir with respect to
majoxr tributary (arm) and distance (river mile). Some
aggregation of stations based upon proximity may be
feasible within this framework.

Seasonal factors should be considered in averaging data
within each station or station group. This would involve,
for example, estimation of "spring", "summer", "fall", as
well as "growing season" and "annual' averages.

For non-NES stations which are sampled during more than
one vear, tests for significant year-to-year differences
should be made and used to decide whether aggregation of
data from different years is justifiable.

While the above analyses have been based exclusively upon
surface sampled for phosphorus, averaging with depth
should be considered, at least within the photic zone,
for testing of relationships among phosphorus, chloro-
rhyll-a, and transparency.

To permit testing of loading response models, seasonal
estimates of reservoir means could be derived by averaging
across stations. Due to longitudinal variations in many
reservoirs, however, near-dam or discharge conditions
should alsoc be used as bases for loading model evaluations.
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PART XIV: EVALUATION OF METHODS FOR ESTIMATING PHOSPHORUS LOADINGS

Introduction

130. The estimation of reservoir nutrient budgets entails estima-
tion of the total mass of nutrients passing given sampling points over
a given period of time, typically at least one year. While continuous,
flow-weighted composite sampling for concentrations would provide the
best basis for deriving such estimates, usually only periodic grab-
samples are available for stream concentrations. These concentrations
must be integrated with flow records (typically continuous) in order to
estimate the desired loadings. The purpose of this section is to test
and compare alternative methods in order to provide some guidance for i

future nutrient budget calculations on CE reservoirs.

Preliminary Analysis

131. The relationship between concentraton and flow influences
the appropriateness of a given loading calculation method at a given
station. A subset of flow and phosphorus concentration data from the

current CE data base has been analyzed in order to provide some perspec-

tive on this relationship34. The subset includes 86 tributary and 33
discharge stations, each with at least 25 total phosphorus/streamflow
pairs obtained from STORET. Table 44 describes the symbols and funda-
mental equations used to characterize flow and concentration variations.
132. Results of the preliminary analysis are given in Table 45,
with data grouped by station type. The regression model reiating the
logarithm of concentration to the logarithm of flow explains, on the
average, 12.3% of the variance in concentration at tributary stations
and 6.6% of the variance in concentration at discharge stations.
Figure 14 shows that the upper percentiles of the R2 distribution at

tributary sites are roughly twice those found at discharge sides.

e
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Table 44

Fundamental Equations and Symbols

loading Definition: L

]

Q C

Flow/Concentration Model: C = a Q

o™
1

= logloa + b X

Distributions: ¥: (mean= uy, std.dev.= oy)

X: (mean= Y_, std.dev.= o )
X X

Symbols: L = Iocading (mass/time)
Q = Flow (volume/time)
C = Concentration (mass/volume)
W=

log, 4 (L)
X = loglO(Q)
Y= 10910(C)

a,b Regression model parameters
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Table 45

Preliminary Analysis of Flow/Total P Concentration Relationships

Station Type

Statistic Tributary Discharge
number of stations 86 33
fraction o? variance explained 123 % _151* 066 * .078
by regression model
residual variance 101 ¥ .075 .090 * .050
D
serial correlation of residuals .228 % .205 .300 F .27s6
conc/flow sensitivity (b) .124 * .250 .097 F .138
standard dev. of log, (flow) .573 246 .600 * .303
standard dev. of loglo(conc) <323 £ 133 .297 T .o088

* mean * one standard deviation
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133. Both the mean and the standard deviation of the regression
slope (b) are larger in the case of tributary stations. The distribu-
tions of b are compared on a normal procbability scale in Figure 15.

While the medians are nearly equal, the upper percentiles are higher

and the lower percentiles are lower in the case of tributary stations.

The wide distribution of b values across stations suggests that loading

calculation methods must be capable of accounting for alternative flow/

concentration relationships. ¢

134. These results indicate that concentration tends to be more
flow~dependent at upstream tributary stations than at discharge stations.
Reservoir pools may buffer variations associated with runoff events
(which would tend to produce high b values) or point source discharges
{which would tend to produce low b values). The fact that streamflow

is highly regulated at reservoir discharge points may also contribute

to weaker flow/concentration relationships. The serial correlation of Stati
residuals ({(i.e., concentration, after the effect of flow is removed) | EEETL
tends to be higher in the case of discharge stations (.30 vs. .23 on ‘ Tribu

the average). This suggests that seasonal factors or long-term trends .
may have greater influences at discharge points. BraE
135. Table 46 lists means regression slopes by station type and -

component (dissolved P, total P-dissolved P, and total P, respectively). N
mea

This breakdown is based upon measurements of total P and dissolved P at i
52 tributary and 17 discharge stations. Foxr both station types, the i
mean slopes of dissolved phosphorus with respect to flow are not signi-

ficantly different from zero. 1In the case of total P-dissolved P, how-

ever, the mean sliope is .34 + .05 at tributary stations and .11 + .09

at discharge stations, although the latter is not significaﬁtly different

from zero. The influence of streamflow on the transport of particulate
phosphorus prceobably accounts for these results. The dissolved component

tends to be more independent of flow than the particulate cémponent.

The relative wéakness of the dissolved phosphorus/flow relationship may

reflect a buffering effect of adsorption chemistry on stream phosphorus

levels and/or the fact that transport efficiency for dissolved phosphorus

-
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Table 46

Concentration/Flow Sensitivities by Component and Station Type

- —-—— Component—-—=——=—————w--
Station Number of ~ Total P -
Type Stations Dissolved P Dissolved P Total P
*
Tributary 52 +341 * 050 .019 * .034 .239 T .044
Discharge 17 .109 * .087 .036 * .101 .082 T .038

* mean _ one standard error of mean
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is not velocity-dependent, as in the case of the particulate fraction.

Estimation Methods

136. Four algorithms for estimating loadings have been tested:
a. average loading.
b. average concentration x average flow.
c. flow-weighted average concentration x average flow.

d. regression estimate based upon log {(concentration) vs.
log{flow) relationship.

These schemes are described in Table 47. A few other types of regression

models have also been evaluated, but none proved better than the model
used in Method 4 (see Table 47). Two approaches to evaluating these
methods have been taken: one involves subsampling from simulated flow
and concentration data and the other, subsampling from real flow and con-

centration data. These methods and results are described below.

Tests Based Upon Simulated Data

137. Table 48 describes an algorithm used to generate flow and
concentration time series using Monte-Carlco techniques. This method has
been used to produce five years of simulated daily-average flow and con-
centration data. Mean loadings have been calculated directly for each
year and compared with estimates based upon subsampled taken at monthly
intervals and employing the calculation methods listed in Table 47
For each year, a total of thirty trials (sets of subsamples) have been
made, representing regular sampling on day 1 to day 30 of each month,
respectively. Thus, error statistics are based upon a total of 150
trials for each method. Results have been found to be insensitive to
the number of trials. The simulation algorithm is not adequate for
evaluation of interpolation methods (in which the sequence of samples
is considered), since no serial correlation or seasonal factors are

included. The parameters of the simulation medel are typical of the

-
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Table 47

Estimation Methods

Method I : Average Loading
- - Yo 2 { {
- ' q'i ci & e dela gy
o= —
n
Method 2 : Average Concentration x Average Flow
1 _) L (r\:'r-.-;‘
- z e
Lz = 6 i . / | (
n

Method 3 Flow-weighted Average Concentration x Average Flow

. Loy

L3 = 0O N

e
Method 4 : Regression Estimate
b+l

~ B qi €i n E

L -

4 n T

el

= flow on sample data i

= concentration on sample date i

= number of sample dates

= glope of log(c) vs. log(g) regression

= average flow over entire period, based upon continuous flow record

= sum over all sample dates (i=1 to n)
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Table 48

Algorithm for Generation of Flow/Concentration Time Series

Input Values:

My = mean of logarithm of flow

uy = mean of logarithm of concentration

dx = standard deviation of logarithm of flow
dy = standard deviation of logarithm of conc

(random component)

b = slope of flow/concentration model

Algorithm:
Xi = ux + N(O,l)dx
X, = + 0,1)a + .-
5 =W N(,)y (xl ux)b

Symbol:

N(0,l) = normal random deviate with mean zero
deviation one
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data distributions depicted in Figure 15 and Table 45. A range of
flow/concentration sensitivities (b in Table 47) have been used (~.8 to
+.8).

138. The following error statistics have been used to compare

"observed" and estimated loadings for method and trial:

1 e
Bias) = . (5 - )/ (33)
1 A& ~ \2,.2
MSEj = kgl (Lk— ij) /Ly (34)

where,
Biasj = bias associated with method j
MSEj = mean squared error associated with method j
M = total number of trials = 150
Lk = actual loading for trial k (mass/time)

ij = estimated loading for method j and trial k (mass/time)

For each method, these error statistics are plotted vs. the flow/concen-
tration sensitivity statistic in Figures 16 and 17, respectively.

139. Only Method 1 is unbiased for all values of b. The MSE of
this method, however, is significantly higher than that of the other
methods at values of b greater than -.2. This method is best under
conditions where loading is relatively independent of flow (b—+-1).

This might be the case, for instance, at a station which is located
below a major point source of nutrients, but not where storm-event or
non-point loads are significant. =

140. The performance of Method 2, in which concentration and flow
are averaged independently, is a strong function of b, both with respect
to bias and variance. This method is unbiased only at b=0, but has
biases of +35% and -23% at b values of -.2 and +.2, respectively. Trends
in bias continue moving toward more negative or more positive b values.
The method has a sharp minimum in MSE at b=0. This scheme is apparently

best only when concentration and flow are truly independent, but gives
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substantial biases and MSE's for even weak flow/concentration relation-
ships. - &

141. Method 3, which employs the flow-weighted average concentra-
tion, behaves qualitatively similar to Method 2, but is not as sensitive
to b values. Zero bias and minimum variance are evident at b=0. This
method is analogous to a "ratio estimate" used in classical sampling
theory35,

142, Method 4 has less bias and variance than Method 3 for most
b values. Unlike the other methods, the regression model can adjust to
different types of flow/concentration relationships and estimation errors
are less sensitive to b values. Bias becomes more significant at high
values of b. At b=.6, for example, Method 4 underpredicts loading by an
average of 15%. The MSE at this b wvalue is .13, which corresponds to a
standard error of + 36%. Thus, bias is less than one half of one stan-
dard error and accounts for 17% of the MSE (.152/.13} at b=.6. Additional
tests indicate that applying the regression model separately to each
daily flow in the year, a more tedious calculation, does not reduce the

bias or variance of Method 4 at any b value.

Tests Based Upon Real Data

143. Calculation methods have also been tested using the flow and
concentration data from the 119 stations analyzed above. Subsamples of
12 flow/concentration pairs have been taken at regular intervals from
each station. Loadings estimated for each subsample and method have
been compared with loadings estimated by applying Method 1 to all flow/
concentration pairs available for each station. A total of 508 subsamples
have been taken from 86 tributary stations and 190 subsamples from 33
discharge stations. Bias and MSE estimates are given in Table 49 for
each method and station type. These results are approximate because of
errors involved in estimating actual loading.

144. Generally, Methods 3 and 4 appear to perform better than
Methods 1 or 2 for both station types. The MSE of Method 3 equals that

141




Table 49

Results of Method Testing Using Real Flow and Concentration Data

Estimation Method**

Statistic Method 1 Method 2 Method 3 Method 4
Tributary Stations (N=86,M=508§ ——————————————————————
Bias -.002 ~.027 -.029 ~-.023
MSE .530 297 .176 .176
Discharge Stations (N=33,M=190)- ———
Bias .001 .0e8 -.017 -.000
MSE -272 .585 .108 .156

* N = number of stations, M = number of trials

** gee Table 47
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of Method 4 in tributary stations {(.176), but is lower in discharge
stations (.108 vs. .156}. When averaged over the range of b values in .

the data set, none of the methods is appreciably biased.

Prior Error Estimation

145. To provide bases error analysis and assessment of data
adequacy, a means for estimating the variance of loading estimates de-
rived from a giyen set of flow/concentration data is needed. Table 50
presents a formula appropriate for use with Method 4 (or with Method 3
when b=0). This approximate formula, derived from expected value theory,
has two terms: one reflecting variance around the flow/concentration
regression model, androne reflecting variance in the estimate of the
slope parameter b.

146. PFigure 18 compares the cbserved mean sguared estimation
errors for Method 4 with error variances estimated from the formula in
Table 50 using simulated data. Reasonable agreement between observed
and estimated variances is apparent over the range of b values typically
encountered, Similar tests have been done using real flow and concen-
tration data. The formula in Table 50 overestimates the error mean
sguare by an average of 18% for tributary stations and underestimates

the error mean sqguare by an average of less than 1% at discharge stations.
Conclusions

147. Preliminary data analysis has characterized the distributions
of flow/concentration relationships in tributary and discharge streams.
Methods 3 and 4 are generally better than Methods 1 or 2 for estimating
loadings, given the distribution of concentration/flow sensitivies en-
countered at variocus stations (see Figure 15). Method 3, which employs
the flow-weighted average concentration, is actually a special case of
Method 4, with b=0. In calculating loadings, it seems reasonable to use

& regression analysis to estimate the slope parameter b and to use
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Table 50

Formula for Estimating the Variance of Ioadings Calculated
Using Method 4

Loading Estimate: L, =

( b+1) 2 _ 2
@ Z\gq, c, - agq, L q, c Qn
2
Variance: v(L,) = I i + 14 tn{—— g
4 n (n-2) n Ig .
i
* 2 B
where g b = variance of b estimate

* other symbols defined in Tables 46 and 47




Observed and Estimated Mean Squared Error in Loading Estimates
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APPENDIX A

DATA INVENTORIES BY PROJECT AND DIVISION
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Inventory of WATS.DAREAS File
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INVENTORY OF DATA [N DAQ FILE

SR ROMGR ™™ YEAR TUNET TTOTAL  MEANT  MEAN  MEANT USGS T USGS
DIVISION DISTRICT  PROJECT ENTRLES IMPD DAREA DAREA DISCH [INFLOW PREC E/C  DISCH
1 NED 1 MHEW ENMGL 142 BUF FUMVILLE 4 1 i 3 1 o o 1 1
1 NED 1 NEW €4¢L 143 EAST BRIMFIELD a 1 1 3 1 0 Q 1 1
=1 NEDT T TTTUUUNEW CENGL 147 LITTLEVILLE™ = L T T 3 1 a U T — 4
1 NED § NEW EHGL 148 TULLY 3 1 0 3 1 0 o 1 1
1 NEC 1 MEW ENGL 150 WESTVILLE 4 1 1 3 1 0 0 1 1
71 NED TT T TNEW CENGCT1ST CBLACK ROCK™ 4 t Bl 3 T v 3} T ]
1 NED 1 NEW ENGL 152 COLEBRUGK RIVER 2 2 0 2 i 0 0 [} 0
1 NED 1 NEW ENGL 155 HANCOTK BROOK 3 1 1 2 o 0 0 1 0
1 NED™TTTTTUNEW CENGC 156 'HOP BRODK T q 4 1 3 T T o T T
1 NED 1 NEW ENGL 158 MANSFIELD HOLLOW 4 1 1 3 1 0 0 1 1
1 NED 1 WEW ENGL 153 NORTHFIELD BRODK 3 1 1 2 0 Q 0 1 0
TTY MNED T T NEWTENGLUTIGZ WEST THOMPSON™" e | A [+ I— 2] T T
i RED 1 NEW ENGL 164 EDWARD MCOOWELL 3 1 ] 3 1 o 0 1 1
1 NED 1 NEw ENGL 165 EVERETT 2 1 0 2 0 0 o i 0
TTUNED T NEW CENALT{CE FRANKLINT FALLS 3 T 0 —Z 4] a 14 T T
1 KED I NEW EfGL 187 HCPRINTON 4 1 1 3 1 a 0 1 i
1 NED 1 NEW ERGL 158 OTYER BROOK q 1 1 3 1 s} "} i 1
TTAITNED T UTTTTIUNEW ENGLT169 SURRY MOUNTAIN R | 1 0 i o ¢ T T

o] 1 NEQ 1 NEW ENGL 170 BALL MGUNTAIN 3 1 4} 3 1 0 2} i 1
w 1 NED 1 NEW ENGL 172 NORTH HARTLAND 4 1 1 3 1 0 [ 1 1
ST OREDTTTTUYITUNEW ENCLTIT3UNORTH SPRINGFIELD L3 1 1 3 1 (4] (4] T T
1 NED 3 1 (o] 3 1 Q ] 1 1
T2 NAD YORK (71 EAST BARRE 3 1 1 2 ] 0 *] 1 T
2 NAD YORK 176 wATERBURY 5 1 1 4 3 [s} 0 1 1
2 HAD 2 NEW YORK 177 WRIGHTSVILLE 3 1 1 2 1 0 o 1 1
3 PH'LAGEL 307 BELTZVILLE [ 1 2 q 3 0 o 1 1
3 PHILADEL 313 FRANCIS E WALTER 3 1 1 2 1 1] 0 1 1
T3 PHTLADEL 316 PROMPTON" 3 1 f 2 T a ) T T
4 BALTLMOR 227 ALMOKND 2 1 1] 2 b1 o 0 1 1

4°BALT [M3R 228 WHITNEY POINT ) T I 2 1 (1] U T (2
4 BALTIMOR 306 ALVIN R BuSH (KETTLE 2 1 "} 2 1 0 [ 1 1
4 BALTIMUR 310 CURWENSVI LLE 4 1 1 3 2 0 ] 1 1

4 BALTIMOR 312 F ¥ SAVERS {BUANCHAR "~ & — 771 f 4 3 0 L 1 L
4 BALTINOR 220 RAYSTCWN 4 1 1 3 2 Q [} 1 1
4 BALTINOR 329 STILLWATER 2 1 ] 2 1 0 0 1 1
"4 BALTIMOR 398 BLOCHINGTON ™~~~ "~ ~¢~ 1 o [*] 2 [} U 0
4 BALTIMOR 401 SAVAGE 2 1 1 2 1 1 1 0 1
TT3OSADTTTTUE WILMINGT U233 7B UEVERETT TUORDANT{RET T T L 0 [ o 4] [ [}

3 SAD 6 WILMINGT 372 JOHN H KERR 5 2 1 5 2 1 1 1 ) .

3 SAD 6 WILMINGY 375 PHILPOTT 4 2 1 q 2 1 1 1 1
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LHVENTORY QF OATA IR DAQ FILE i

NUMBH YEAR NET  TOTAL  MEAN  MEAN  MEAN — 0SGS— USGS

OIVISION DISTRICT  PROJECT ENTRIES IMPD DAREA DAREA DISCH INFLOW PREC E/C  DISCH
TTATOROTTT 1B LOUTSYVITT 85 TE T HARDE N IMANSFIEL 4 1 1 3 2 o 3] i 1
4 ORD 18 LDUISVIL 97 BROORVILLE 3 1 1 2 1 0 1] 1 1
4 ORD 18 LOUISVIL 120 BARREN RIVER 4 1 4] 4 3 [} 0 1 1
TUATOROTTTiB LOU1SvILTT 21 BUCRRORN 3 1 [ k] 2 0 [] 1 1
4 0RO 18 LOUISYIL 126 GREEN RIVER 3 1 [ 3 2 0 0 1 1
4 ORD 18 LOUESVIL 128 NOLIN RIVER 3 1 Q 3 2 0 0 1 1
TTATORDT T8 LOUESVIL 129 ROUGATRIVER 4 2 1 4 2 1 1 1 1)
4 GRO 18 LOUESVIL $34 CAVE RUN 2 1 o 2 1 0 0 1 1
4 ORD 18 LOUISVIL 260 WEST FORK OF MILL CK 3 2 1 3 1 1 t 1 1
T4 ORH T i8TLOVISVILT 263 CLARENCETJ BROWN i 1 [ b [ 0 0 i []
4 GRO 19 NASHVILL 119 BARKLEY 5 1 1 5 3 0 0 1 1
TTAORDTT 19 NASHVILLTI 22 CUMBERLANDG [WOLF CRE g 2 T B 3 ] [ 1 i
4 DRD 19 HASHVILL 337 CENTER HILL 3 1 0 3 2 [} 0 1 1
4 CRD 19 NASHVILL 338 CHEATHAM 4 1 0 4 3 0 o] 1 1
TTATORDT 19 NASHVILL 34070 PERCY PRIEST 5 1 1 a4 5 0 [} 1 1
4 ORD 18 NASHVILL 342 OLD HICKORY 5 2 1 S 3 1 ] i 1
_ % OrD 19 NMASHVILL 343 DALE HOLLOw 5 2 1 5 3 1 1 1 1
6 LMD 20 5T LOUIS 81 CARLYLE 5 2 1 5 3 ¥ 1 1 1
& LiavD 20 ST LDUIS 87 SHELEYVILLE 4 1 0 4 3 0 0 1 1
TU6 LMVD T 20 ST LoulS T 88 REAMD 4 1 0 E] 3 0 [] i 1
S LMvD 21 MENPHIS 198 WAPPAPELLO % 2 1 5 3 1 1 1 1
& LMvD 22 VICKSBUR 13 DE GRAY 5 1 1 4 3 Q 0 | 1
& LMyD 22 VICKSBUR 10 GREESON ( NARROWS) 3 1 0 3 2 0 0 1 1
TT8 LMYD T 22 VICKSBURT 19 OUACHLITA T (BLAKELY MT 4 i 0 q 3 0 7 T 1
& LivD 22 VICKSBUR 188 ARKABUTLA 5 2 1 5 3 1 1 1 1
6 LvD 22 VICKSBUR 189 ENID 5 2 ) 5 3 1 1 1 1
6 LMvO T 22 VICKS8UR 190 GRENADA 5 2 1 5 3 1 i 1 1
8 LMVD 22 VICKSBUR 192 SARDIS 5 2 1 5 3 1 1 1 1
6 LMD T 23 NEW DAL WALUREE ™ 2 2 1 2 ) 1 [ [] 0
6 LMyD 23 NEW ORLE 352 LAKE Q' THE PINES(FE 6 F 2 5 3 1 1 1 1
6 LMv0D 23 WEW ORLE 353 TEXARKANA (WRIGHT PAT 4 2 ) 4 1 1 1 1 0
B Lmvo ™" 23 'NEY ORLE 413 CADDO 2 0 0 2 2 [] [] [ [
7_SWD 24 LITTLE R 11 BEAVER ) 5 1 \ 4 3 o 0 i Ll
77SWo T 24 LITYLE'R™712 BLUE WOUNTAIN 4 1 0 4 3 [ [ 1 i
7 SwD - 24 LITTLE R 13 BULL SHOALS 4 1 0 4 3 o o 1 1
7 SHD 24 LITTLE R 16 GREERS FERRY 4 1 0 4 3 ] o 1 1
TU7Usw T TEATLITTLE TR 17 DARDANELTE 3 2 \ 4 2 1 ] 1 1
7 SWD 24 LITTLE R 21 NIMROD 5 2 1 5 3 1 ] 1 1
7 SWD 24 LITTLE R 22 NORFOLX 5 2 1 5 3 1 1 1 1
T TSwD 24 LITTLE ROT23TDZARK 3 1 0 3 2 o [} 1 1
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KUMBR ~ 7 YEAR  NET  TOTAL MEAN ~ MEANT  MEAN — USGS — USGSE

DIVISION  DISTRICT  PROJECT ENTRIES IMPD DAREA DAREA DISCH [INFLOW PREC E/C  DISCH
TUTUSWD TTT 24 LITTLETR 193 TCUEAKWATER 5 a [l 4 3 4] 1] L] 1 E
7 SWD 24 LITTLE R 200 TABLE RODCK 5 1 1 4 3 ¢ 1 1
TOSWDT 25 TULSAT T 20 mILlwcoo T T 5 i 1 q 3 0 7] 1 T
7 SWD 25 TULSA 102 COUNCIL GROVE 5 1 1 9 3 0 0 1 1
7 SwWD 25 TuLSa 103 ELK CITY q 1 1 a 2 0 2] 1 1
7 SWD T T35 TULSATTTiga FALL RIVER - 1 [ 4 3 [} a i 1
7 SWD 25 TULSA 105 JOHH REOMONG s 2 1 5 3 1 1 1 1
7 SWD 25 TUL5A 107 MAR1ON s 1 i 4 3 0 0 1 1
7 SWD T 35 TULSAT T 112 TORONTO 5 2 1 5 3 1 1 1 i
7 Swp 25 TULSA . 264 BROKEMN BQaw 4 1 1 3 2 0 0 1 1
7 SWD 25 TULSA 265 CANTON 4 2 1 4 2 1 1 1 1
T7 SwD T 25 TULSAT T 286 CROUTEAU ) 0 o [ 0 0 6 [+ 0
7 SWD 25 TULSA 267 EUFAULA S 2 1 5 3 1 0 1 1
7 4WOD 25 TULSA 268 FORT GIBSON 4 1 ) 3 2 0 0 1 i
756D T 25 TULSA T T 269 FORT SuppLY 5 [ 1 E 3 [ 0 i 1
7 SWO 25 TULSA 270 GREAT SALT PLAINS 4 2 1 4 2 1 | i 1
7 SWD 25-TULSA 271 HEYBURN q 2 1 4 2 1 1 1 1
7 WO 25 TULSA T 272 HulLaW 7 a 7 1 q 2 i { 1 1
7 SWD 25 TULSA 273 KEYSTONE 6 2 2 6 3 1 0 1 1
7 SWD 25 TULSA 274 NEWT GRAKAM o0 0 s} o 0 1} 0 o
7 SWD 25 TULSAT T 275 GOLOGAHT T 5 1 1 ) 3 0 0 1 1
7 SWD 25 TULSA 276 PINE CREEK q ] 1 3 2 0 Q 1 1
7 SWD 25 TULSA 277 RGBERT 5 KERR, 2 1 9 2 1 0 [} 0 0
TTU7SWD T 25 TULSAT T 278 TENKILLER FERRY 5 1 1 4 3 0 0 1 1
7 SwD 25 TUL5A 279 W D MAYO o 0 ] o 0 0 o o 0
7 SWD 25 TULSA 280 WEBBERS FALLS 2 i 1 2 1 0 0 0 0
7 SwD T 25 TULSATT 281 WiISTER 5 2 1 5 3 1 1 1 1
7 SWD 25 TULSA 262 CLAYTON 1 0 i 0 [ 0 0 0 0
7 SWD 25 TuLSA_ 283 KAW 2 3 9 2 1 0 "] L} i)
T 7 SWD "25 TULSA 282 COPAN 2 o 1 1 1 0 "] 0 i
7 SWD 25 TuLSA 28% HUGD a 1 1 2 ] o o 1 i
7 SWD 25 TULSA 286 GPTIMA____ 2 0 1 1 ] a 0 L 9
7°5uD T35 YULSA 287 WAURIKA 3 4] 1 2 1 Q 7] 1 1
7 SWO 2% TuL3A 348 TEXOMA (DENNISON} -3 2 1 5 3 1 1 1 1
7 SWD 25 TULSA 357 PAT WAYSE 4 1 1 3 2 9 Q 1 1
777 swD 25 TULSA 370 KEM? a 1 1 4 2 1 0 1 1
7 SwWD 25 TULSA 402 GILLHAM 3 1 1 2 1 [} o] 1 1
7°Swp T 26 FORT WOR 344 BARDWELL 3 1 1 E] 2 0 0 1 1
7 SWD 26 FORT 1OR 335 BELTON(BELL) 5 2 1 5 3 1 1 1 1
7 SwWD 26 FORT_wOR 345 BENEROOK 3 1 0 3 2 0 (*] 1 1
7°5ub T 26 FORT WOAR 347 CAMYON 4 1 0 4 3 0 ) 1 1
7 SWO 26 FORT WCR 319 GRAPEVINE 3 1 0 3 2 0 0 1 1
7_5w0 26 FORT WOR 351 HORCS CREEK 4 2 1 4 2 1 1 1 1
TSwb 26 FORT WOR 354 LAVON 5 2 1 5 3 1 1 1 1
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_INVENTORY OF DATA 1N OAQ FILE

NUMSBR YEAR  NET TOTAL  MEAN™ MEAN  MEAN  USGS  USGS
DIVISION  DISTRICT  PROJECT ENTRIES  IMFD DAREA DAREA DISCH INFLOW PREC E/C  OISCH
77 SWDT T 26 FORT WOR 355 LEWLSVICLE{GARZA TIT 5 F 1 5 3 [ 1 1 1
7 SWD 26 FORT WOR 355 NAVARRD MILLS 3 1 0 3 2 0 0 1 1

7 SwD 26 FORT WOR 358 PROCTCR X 3 1 Q 3 2 [*] 1] 1 1
T 7 SwD T 26 FORT WOR 359 5AM RAYBURN (siC GEE q 1 [ 4 3 Q 0 1 1
7 SWD 26 FORT WOR 360 O C FISHER (SAN ANGE q 1 o 4 3 ] 0 1 1

7 SWo 26 FORT WOR 381 SOMERVILLE 4 1 ¢ ) 3 0 0 1 1
7 SW0 26 FORTTWOR 382 STILLHOUSE HOLLOW(LE a 1 o [] 3 0 Q 1 1
7 SWD 26 FORT WOR 3563 waCO 4 2 1 4q 2 Q 1 1 1

7 540 26 FORT WOR 354 WHITNEY _ 5 2 1 5 3 1 1 1 1
TT7 Sw0 T 26 FORTWOR 377 8 A STEINHAGEN (TOWN 3 F3 [ 3 1 1 1 1 1
7 SWD 28 ALBUQUER 65 JOHN MARTIN (HASTY) 3 2 f 3 1 1 1 1 \
77 SWD 28 ALBUGUER 218 ABIOUlU 3 2 1 3 1 1 0 1 1
7 SWD 28 ALBUQUER 219 CONCHAS 5 2 1 5 3 1 1 1 i
LBUQUER 407 o 3 1 [} 3 2 0 0 1 2

8 MRD 29 KANSAS C 100 RATHBUN 5 1 1 q 3 0 ] i 1

B WAD 29 KANSAS C 106 KAuGPOLIS 5 2 1 5 3 1 9 1 1
B MADTT 29 KANSAS C 708 WMILFORD q 1 [} q 3 [} 0 i 1
e 8 NMRO 29 KANSAS C 109 MELVERN q 1 1 3 2 0 o 1 1
© B MG 29 KANSAS C 110 PERRY _4 1 0 4 3 0 o 1 f
TTB MKD T T 29 KANSAS CT 111 POMONA 4 1 0 q 3 Q 0 1 ]
8 MRD 29 KANSAS € 113 YUTTLE CREEXK 5 1 1 5 K 0 1] 1 ]

8 NRD 29 KANSAS C 114 WILSON 4 1 [ a 3 0 0 1 1
TTB MRDTT 29 KANSASCTi94 POMME DE TERRE 3 1 [ ] 3 0 0 1 1
8 MRO 29 KANSAS C 195 STOCKTOM 4 1 ° 4 3 o 0 1 1
_8 9 KANSAS C 207 HARLAN COUN 1 3 3 1 0 1 1
8 MRO 30 OMAHA 64 CHERRY CREEK 4 1 o 4 3 0 ° 1 1

& MRD 30 OMAHA 203 FORT PECK ] 2 1 4 2 1 '] 1 t
8 MRD 30 OlAHA 208 OLIVE CREEK 1 0 1 0 [ 0 ] 0 o
8 mMAD 30 OMAHA 209 BLUESTEM 1 ° 1 0 ] 0 0 0 ]

B MRD __ 30 OMAHA 210 WAGCN TRAIN 1 [ 1 0 0 0 0 0 0
TBMROG T 30 OMAHA T 211 STACECOACH 1 [ [ 0 [} 0 0 0 [
8 MROD 30 OMAHA 212 YAMKEE HILL 1 0 1 0 0 0 0 0 0

8 MRD 30 OMAHA 213 CONESTOGA 1 0 1 0 0 0 ') 9 1
T8 MRDT 30 OMAHATTT 214 TWIN i 0 1 0 0 0 [ 0 0
8 MRD 30 OWMAHA 215 PAWHEE 2 [4] 1 1 1 0 ° o ]

8 MRD 30 OMAHA 216 HOLWES PARK 1 9 1 o] ] 0 [ (] 0
T8 MRO T T 30 OMABAT 217 BRANCHED DAK 2 [) 1 1 1 0 0 0 0
& MRD 30 GRAHA 231 BOWAAN-HALEY 3 1 (] a3 2 Q 0 1 ]

4 & MRD 30 OMAHA 235 SAKAKAREA(GARRISON) 5 i 1 5 3 0 0 1 1
778 MRDTT 30 OMAHA 337 SHARPE (B1G BEND) 3 1 1 2 1 0 0 1 )
& MRD 30 OMAHA 332 COLD BROOK 1 0 1 0 0 [ 0 0 0

8 MRD ___ 30 OMAHA 334 FRANCIS CASE (FI RAN 4 1 1 3 2 [0 Q 1 !
T8 MRDT 30 OMAHA 335 LEWIS AND CLARKE (GA 4 1 1 3 2 0 Q 1 1
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INVENTORY OF DATA IN DAQ FILE

Al-7

NUMSH" YEAR NET FOTAL MEAN MEXN MEAN USGS UsSGE
DIVISION DISTRICY PROJECT ENTRIES %D DAREA DAREA DISCH INFLOW PREC E/C DIscH
TTB MRDTTTT 30 OMAHAT 338 DAHE 3 1 0 K Z o D 1 1
8 MRD 30 OMAHA 415 CHATFILELD 2 1 0 2 1 0 0 1 1 .
TT9 NPDT T 31 WALLATWATT 77 DWORSHAK 5 i 1 4 F ) [+] 1 i
9 NPD 31 WALLA WA 78 LUCKY PEAK 4 1 0 4 2 0 o 1 \
9 NPD 3t WALLA wA 79 RIRIE 3 1] 1 3 1 [} [ 1 1
9 NPDTTTTRYTWALLATWA T3797ICE HARBORT ~3 i V) 3 2 [3] 0 o 1
9 NPD 32 SEATTLE 80 ALBOUNI FALLS (PEND O 3 1 o 3 2 o 0 1 1
TT9 NPDTTTU32SEATTLET 204 KOOKANUSATLIBEY)Y — E] 1 1 k] 2 [ [<] 1 f
9 NPD 32 SEATTLE 377 RUFUS W0ODS (CHIEF J a 1 0 3 2 o [} o 1
9 NPD 32 SEATTLE 384 MUD MOUNTAIN 3 t 1 2 1 0 0 1 1
TTOTNPD T 32 SEATTLE T 385 WiNCDCHEE "ar 1 i 2 1 [1] 0 1 1
9 nPOD 32 SEATYLE 386 HOWARD A HANSON 3 H 1 2 1 o 0 1 1
TTONPDT 337PORYLAHD 283TBLUE RIVER™ ~ 3 i [} 3 2 & (] 1 ]
9 NPD 33 PORTLAND 289 BONNEVILLE 2 [+] 0 2 0 o Q ] '
9 NPD 33 FORTLAND 290 COTTAGE GROVE L) 2 1 q 2 1 1 1 1
TT9 NPD TTTA3 PORT LAND 290 COUGART T 3 1 ] 3 2 4] [} 1 1
9 NPD 33 PORTLAND 292 CELILO (DALLES) 2 4 Q 2 1 Q 0 0 1
9 NPD 33 PORTLAND 293 DETROIT 4 1 1 3 2 [ 0 1 1
T 9 NPDTTT33 PORYLAND 264 DEXTER™ ™ 3 i i 2 2 ) g a 1
9 NPD 33 PORTLAND 295 DORENA 4 2 1 4 2 1 t 1 1
g NPD 33 FORTLAND 2986 FALL CREER 4 t 1 3 2 0 0 1 1
9 NRp T 33 FORTLANOD 297 FERN RIOGE 4 1 1 3 2 [ 0 1 1
9 NPD 33 PORTLAND 298 FOSTER a 1 1 3 2 0 [*] 1 1
9 NPD 33 PORTLAKRD 299 GREEN PETER 4 1 1 3 2 © 0 1 \
9 NPD T "33 PORTLAND 300 HILLS TREEA - 4 i ] q 3 ] 0 i 1
9 NPD 33 PORTLAND 301 JOHN DAY (UMATILLA) 1 5} [:] 1 0 [ [¢] 0 0
9 HePo 33 PORTLAKD 302 LOQKOUT POINT 3 1 0 3 2 Q o 1 1
"9 NPD 7T 33 PORTLAND 304 LDSY CREEK i 1 0 { [ ] 1] 1 0
] { 33 PORTLAND 305 BIG CLIFF 1 ] 1 Q ] 3] 0 ] 0
T10 SED T T34 SACRENEN'T 24 BLACK TBUTTYE ) 2 1 4 2 K] [1] 1 1
10 SPD 34 CACREMEN 26 ENGLEBRIGHTY 3 H 0 2 2 [} o] 1 1
10 SPD 34 SACREMEN 23 1SABELLA 4 2 1 4 2 1 0 1 )
TID SPOTT T 34 SACREMEN T30 MARTIS CREEK ) ] 0 2 1 [] 0 i i
10 SPD 34 SACREMEN 32 NEW HOGAN 3 1 [¢] 3 2 "] o 1 1
10 SPp 34 SACREMEN 33 PIME FLAT q 2 ] q 2 1 1 1 1
10 SPD T T34 SACREMEN T35 SUCCESS 3 2 1 3 1 i 0 ! 1
10 SPD 34 SACREMEN 37 AAWEAH (TERMINUS) 3 ? 1 3 3 1 ] 1 1
10 5PD 34 SACREVEN 41 FOLSOM 2 1 0 2 1 ¢ 0 1 1
10°SFD T T34 SACRENMEN T 43 KEw 3ULLARDS BAR a 2 1 3 1 4] [} i [ .
10 SPD 39 SACRELEN 44 CAWANCHE 2 t Q 2 1 0 1] 1 1
10 SPD 38 SACREMEN 47 CHERRY VALLEY 2 1 Q 2 1 0 0 1 1
10 'SPD™ ~ 347SACKEMEN™ 48 NEw DON PEDRD e A ] 3 2 Q 0 1 1
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INVENTORY OF DATA IN DAQ FILE
Tesd DISTRICT TOTALS 75+ — 77

TOTAL NUMBR YEAR HET  TOTAL MEAN MEAN  MEAN  USGS  USGS
TTODISTRICTTTTT——— T PRO3 ENTRIES ™~ IMPO ~“DAREA™ DAREX “OISCR TINFLON — PRECT E/G~ DIBCA
1 NEW ENGLAND 22 75 23 14 62 18 0 ] 21 17
T2 NEW YORK 3 i k) 3 8 H d [ 3 3
3 PHLLADELPHIA 3 12 3 a ] 5 0 ° 3 3
4 BALTIMORE 9 25 8 6 20 12 1 1 7 7
=B MIRFOLK T T g ¥ LEEERS IS o 0 4 0 (]
6 WILMINGTON 3 10 4 3 El 4 2 2 2 2
7 CHARLESTON 1 4 2 1 E] 2 1 1 1 1
TT 8 SAVANNAH 2 e -] L 81 [ [ 0 2 2
9 JACKSONVILLE 1 3 1 0 a 2 0 0 1 1
10 MOBILE 17 51 10 11 43 26 0 0 13 14
TU1t BUFFALD 1 3 - N 3 0 1 [} 1 ]
12 DETROIT ] 0 Q 0 0 0 0 (] [ ]
13 CHICAGD 0 0 Q o 0 0 0 "] o 0 o
T13 ROCK ISLAND T z D 3 1 9 3 i i 2 2
15 5T PAUL i3 39 15 5 37 23 3 3 11 11
15 PITYSBURG 14 53 19 11 50 28 a ] 14 14
17 HUN INGT ON 28 99~ a7 T 87’ ‘58 12 12 27 25
x 18 LOUISVILLE 15 LE] 18 5 45 28 3 3 15 14
= 19 NASHVILLE 7 32 10 5 31 20 3 3 7 7
Lo 20 57 LoUls T AT a { i3 g i 1 3 3
21 MEMPHIS ] 5 2 1 5 3 1 1 1 t
22 VICKSBURG 7 32 11 5 31 20 4 4 7 7
T3 NEW ORLEANS - AaTTTTs K 13 [3 3 3 2 2
24 LITILE ROCK 10 44 13 6 ai 28 3 2 10 10
25 TULSA 35 126 33 30 109 66 12 g 23 28
T25 FORC WORTHTT T AT 87 24 B A -1 42 6 7 17 17
27 GALVESTON 0 0 a ] ¢ 0 0 0 [} [}
28 ALGUQUERGUE a 14 7 3 14 I 3 2 4 5
29 RANSASCLTY a7 48 13 ) 4G 42 2 [} K] i1
30 OMaHA 20 45 10 18 31 20 1 0 9 |
31 WALLA WALLA 4 15 3 2 14 ks 0 o 3 4
T3 SEATTLE i ig ™ (- 157 g 0 0 5 6
32 PORTLAND 17 51 -1 9 44 26 2 2 12 14
31 SACREMENTO 15 a3 22 & 42 n 5 1 i5 15
T35 SAN FranCISC 2 o 3 2 E] 3 0 1 2 2
36 LOS ANGELES 2 a 2 2 2 1 1 1 0 1
TTOmaYALS T T 2edTT o33 339 T 188 938 546 e 67 259 258
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INVENTORY DF DATA

IN DAQ FILE

Tese RUMBER OF PROJECTS WITH ONEOR™ MORE ENTRYTBY DISTRICT 3se

' TOTAL NUMBR YEAR  NET TOTAL  MEAN  MEAN  MEAN  USGS UsGSs
TDISTRICTTT T T PROU ENTRIEST IMpDT DRREA DAREE OUSCR INFLOW PREC E/C  DLSCR
1 NEw ENGL AND 22 22 22 14 22 18 0 0 21 17
T2 NEw Yomk T | 3 3 3 3 3 0 0 3 3
3 PHILADELPRIA 3 3 3 3 3 3 [ o] 3 3

4 BALTIMORE 9 9 B 6 8 5] 1 1 7 7

T 5 NOURFOLK [} 0 0 0 1] [] 0 Q 0 a
6 WILMINGTON 3 3 2 3 2 2 2 2 2 2

7 CHXRLESTON i 1 1 1 1 1 1 1 1 1
B Savaunan’ 2 2 2 2 2 2 [} 0 2 2
9 JACKSONVILLE ] 1 1 o 1 1 0 o] 1 1
0 MOBILE 17 17 10 10 17 16 0 0 13 14
"1 BUFFALG ] 1 1 [ i 1 1 0 1 1
12 DETROLT 0 0 5} 0 ] 0 0 0 0 0
13 ChiCAGOD 0 0 a 0 K [} [*] ] 0 0
"14 ROCK 'ISLARND 2 2 2 i 2 2 1 i 2 2
15 ST PauL 13 i2 12 5 12 12 3 3 11 1
16 P1TISBURG 19 14 14 1114 1a ] 8 14 14
17 HONTINGTON 28 287 27 i3 28 27 12 12 27 25
18 LOUISVILLE 18 18 i5 5 15 14 3 3 15 14
19 NASHVILLE 7. 1 1 5. 7 i 3 K] 1 1
20 ST LOULS 3 3 3 1 3 3 1 1 3 3
21 MEMPHIS ! 1 1 1 1 1 1 1 1 1
22 vICKSBURG 7 7 7 5 7 7 4 4 1 7
23 MEw ORLEANS 4 4 3 3 4 3 3 3 2 2
24 LITTLE ROCK 10 10 10 6 10 10 3 2 10 10
_25 TuLsa s 35 .32 = 29 31 30 12 ] 28 28
26 FORT wWORTH 17 "7 17 7 17 17 ] 7 17 17
27 GALVESTON (1] 0 0 [+ ) 0 ] (] 0 ]
249 ALBUQUERQUE _4 4 4 3 4 4 3 2 4 £l
129 KANSAS CITY [§] 11 11 5 11 1 2 Q 11 1
30 OMAHA 20 20 ] 16 AN 1 1 ¢ 9 8
31 WALLA WALLA . - 3 2 L] 4 Q [} K| 4
32 SEAVTLE s [3 6 4 6 6 0 [) 5 6
‘33 PORTLANO 17 17 13 9 16 ) 2 2 12 14
39 SACREMENTO 15 15 135 ] 15 -1 -3 i 15 15
35 SAN FRANCISE 2 2 2 2 2 2 1 1 2 2
36 LOS ANGELES 2 2 2 2 2 1 1 1 4] 1
TTOTALST 298 298 269 80 &7 259 287
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TALLY OF DATA IN MORPHO FILE

N~ MINT  MaX N N POOC DUTLY N N N

DIVISION  OISTRICYT  PROJECT ELEV  ELEV  ELEV  &REA voL CODES CODES LENGTH WIDTH SHORE
1 NED 1 NEW ENGL 142 BUFFUMVILLE z 493 524 2 2 2 1 1 1 1

1 NED 1 NEW ENGL 144 EAST BRIMFIELD q 619 653 4 4 2 0 1 1 1
T1 REDT 71 NEW ENGL $47 LITYLEVILLE 10 432 576 1o 10 2 T 1 1 T
1 NED 1 NEw ENGL 148 TULLY i5 825 668 15 15 3 1 1 1 1

1 NED 1 NEW ENGL 150 WESTVILLE 8 515 572 B B8 2 1 1 1 1
1NED ™1 NEW ENGL 151 BLACK ROCK a— 419 220 [} (] b] T T T 1

i NED 1 NEW ENGL 152 COLEBROOX RIVER 12 567 761 12 12 3 i 1 1 1

1 NED 1 HEW ENGL 155 HANCOCK BROOK 14 454 484 14 14 2 i 1 1 1
TT1ONEDTT T MEW EMGLTiS6 HOP BROOK T g FEFD 364 £l 5 2 1 i 1 T
1 NED 1 NEW ENGL 158 MANSFIELD HOLLOW 16 195 257 16 16 2 1 1 1 1

1 HED 1 NEW ENGL 153 NORTHFIELD BROGK 8 480 576 8 ] 2 1 1 1 1
TTUNEOT T T 1T NEW ENGLTi62 WEST THOMPSON™— B 292 342 [:] 8 2 1 L] 1 1
1 NED 1 NEW ENCL 164 EDWARD MCOOWELL 15 904 867 14 14 3 1 1 1 1

1 NED 1 NEW ENGL 165 EVERETT 16 3azs 418 16 18 2 1 1 1 1
T NED T 1 NEW TEWGUTi66 FRANKLIN FALLS i5 356 389 18 15 2 i 1 1 i
1 NED ! NEW ENGL 167 HOPKINTON 6 70 416 & & 2 1 1 1 1

\ RED I NEW ENGL 168 OTTER BRODK 13 679 781 13 33 2 1 1 1 1
Ty NEDTT 1 NEW ENGL 169 SURRY MOUNTAINT B~ 4BS™  s&0 g 8 2 1 1 1 1
1 KEQ 1 NEW ERGL 170 BALL MOUNTAIN 10 806 1047 10 10 2 1 1 t 1

1 NED 1 NEW ENGL 172 NORTH HARTLAND 9 390 546 9 B 3 1 1 1 1
1 NED 7T 771 HEw ENGL 173 NORTH SPRINGFIELD 7 450 546 7 7 3 1 i 1 i
1 NED 1 HEw ENGL 174 TOWHSHEND 8 457 553 8 B 2 1 1 ] 1
T2MAGTTT T2 NEw YORK 171TEAST BARRET T 5 Ti25 116% 2 2 5 2 1 1 [
2 NAD 2 NEW YORK 176 WATERBURY 24 500 692 4 17 5 2 1 '] o

2 NaD____2 NEW YORK 177 WRIGHTSYILLE .8 __612__T5 3 a 5 2 0 0 0
2 NAD 3 PHILADEL 307 BELT2VILLE 18 501 672 16 18 5 1 1 4 1
2 NAD 3 PHILADEL 313 FRAMCIS E WALTER 23 1250 _ 1474 16 23 5 1 1 | 1
T2 NaD T TTUATPHILADEL 316 PROMPION 137 1030 77205 10 12 5 1 1 0 [}
2 NAD 4 BALTIMOR 227 ALMONG , 6 1229 _ 1300 4 5 s 2 2 0 0
T2 MADTTTTTA BALTIRIOR 223 WHITNEY POINT L 950 1025 S 8 5 2 2 [ 2
2 NAD 4 BALTIMCR 306 ALVIN R BUSH (KETTLE 5 810 937 3 4 g 2 2 [} 1
2 NAD 4 BALTIMOR 310 CURWENSVILLE 13 1126 1228 10 13 4 1 2 0 \
2 NAD™ 4 BALTIMOR 312 F U SAYERS {BLANCHAR 10 580 658 8 [] 6 1 3 0 2
2 MAD 4 BALT iMOR 320 RAYSTOUN 14 600 826 12 12 5 1 1 0 1
2 NAD 4 BALTINOR 329 STILLWATER 51568 _ 1621 3 4 5 0 1 0 0
TURTHAGTTT T A BALT 1M0R 7398 BLOOMINGTON 12~ 1230 1509 12 12 3 2 F] 0 o
2 NAD 4 BALT1:0R 401 SAVAGE 4 1313 1498 2 2 4 1 1 ] [

37SaD 6 WILMINGYT 233 B EVERETT JORDAN (NE 18 i5a 260 18 18 3 [ E 9

3 SAD 6 WILMINGT 372 JOHN H KERR 24 193 332 21 23 7 2 18 16 1
8 28 805 1018 26 26 7 1 23 20 1

3 54D 7 CHARLEST 232 W KERR SCOTT 1" S70 1108 10 10 4 1 ' 1 1




A2-2

TALLY OF OATA IN MORPHO FILE

N MIN WAX N N POOL OUTLY” N N N
CIvislon DISTRICT FROJECT ELEY ELEY ELEV AREA vOoL CODES CODES LENGTH WIOTH SHORE

SAVANNAH 74 CLARR HILL 21 190 -5 ] -1
SAVANNAK 330 H_APIWELL . - “_2‘!_ 475 q 1 t
1 1 1
i CLALBORNE 5 T 0 1
MOBILE 2 COFFEEVILLE {JACKSON ] 8 1 0 1
MGB1LE 3 HOLT 9 115 1 0 1
MGBILE ~7 A JONES BLUFF 15 B4 i [+] i
NOBI LE 5 DEMOPOLLS 1 73 1 D 1
NOSILE 7 WARRIOR 2 75 1 0 1
MOBILLE™ ~ 8 MILLERS FERRY i5 17 i 0 1
NMOB) LE 69 ALLATOONA 13 T00 0 0 0
MOBI LE 70 GEQORGE W ANDREWS 15 62 0 0 1
"MOBILE T T SEMINOLE {WOUDRUFF] 17 EF] [¢] [ 1
KOB1LE 72 WALTER F GEORGE (EUF 16 100 1 0 1
MGBILE 73 WEST POINY 30 560 0 0 1
i - WOBLLE ™ ~ 75 CARTERS io 660 0 0 o
= MOBILE 76 SIDHEY LANIER 18 920 0 s} 2
%] MOBILE 151 OKATLIBBEE 2 342 { 0 1
i ) MCBILE™ ™ 405 GATHESVILTE (/0 2 75 1 o 1
MOBILE 411 BANKHEAD 13 200 i o o
b BUFFALO™ 228 14 577 790 3 12 7 i i f 0
5 ROCK ISL 98 11 10 10 5 ' 3 \ 2
] rOCK T8L 7 99 iz 12 12 4 0 3 2 2
ST PauUL_ 178 GULL 3 _ 1 19 1 1 2 o 0 [+] 1
- ST PAUL 179 LAC QUI PARLE 15 923 9ag 14 15 1 D 0 0 i
ST PAUL 180 TRAVERSE 1 982 982 1 1 [+ 0 0 0 1
ST PAUL 181 LEECH 19 1148 1297 17 17 2 0 0 0 1
= TSTURAUL T TIB2 ORWELL T T 77 i6ag  ioso 2 2 7 ] 1 1 [
ST PAUL 183 CROSS 0 [ 0 0 ) [ 0 0 o 0
ST PAUL  1B4 POXECAMA 31268 1277 1 1 2 0 0 0 1
N 5 ST PAUC 185 Sanbdy 13 1132 1223 10 10 2 0 0 0 [
ST PAUL 186 WINNIBIGDSHISH 3 1288 1303 i 1 2 0 0 ] 1
ST PAUL _187 PINE RIVER . 3 1217__ 1234 1 1 2 o 0 Q 1
- ST PAULT 236 HOmME 77 10487 1099 3 3 7 [ i 1 0
ST PAUL 237 ASHMTABULA (BALDHILL) -] 3 5 7 1 1 H 1
ST PaUL 399 EAU GALLE G 7 ¥ 2 0 1 0 1

- ok i AR RO KRR — — e — v e ————r——r -
4 PITTSBUR 243 BERLIN 13 949 1045 1 " 5 2 3 1 1,
a PIITSBUR 252 MICHAEL J KIRWAN 8 930 993 9 9 4 ] 1 0 1
T4 gRDT I BTPITTS8UR 254 MUSOQUITO CREER 18 869 907 15 18 3 1 2 0 1




\ A2-3

TALLY OF OATA IN MORPHO FILE

o N MINT T HEX ] N POOC DUTLT N N N
PIvISIOn DISTRICT PROJECT ELEV ELEV ELEV AREA vOL CO0ES CODES LENGTH WIDTH SHORE
TTA ORDTT 16 PITYSSUR 308 CONEMAUGHTRIVER — T3 8487~ 79886 . I I | 4 Z Z a T
4 0RO 16 PITTSEUR 309 CROOKED CREEK 16 803 946 1t 14 6 1 2 1 o

4 ORD 16 PITISBUR 311 EAST BRANCH CLARION 24 1523 1707 21 21 9 1 3 1 1
T4 QRO IS TPITTSBUR 314 LOYALHANNA "~ 137 869 983 10 11 [ T T T L)
4 0RO 16 PITTSBUR 215 MAHONING CREEK 15 1008 1170 11 13 6 1 2 1 0

4 QRO 16 PITTSBUR 217 SHENANGD RIVER 7 881 919. 5 7 6 o 4 o 1
T4 QRDT A8TPITTSBUR J18 TIOWESTA ~ -~~~ 15~ 1043~ 1197 12 ) - 1 2 ] T
4 GRD 16 PITTSEUR 2319 YUUGHIOGHENY RIVER 17 1313 1a97 14 i6 ] 1 1 i 1

4 ORD 16 PITTSBUR 322 WOODZOCK 14 1138 1227 10 11 7 0 ] <] 0
T3 ORCTT B PITTSBUR 328 ALLEGHENY T[KINZURYT —— — §87— 1185 368 13 16 5 T I 0 ]
4 ORD 16 FITTSBUR 393 TYGART 16 960 1190 13 15 7 1 3 1 |
TR GRD T 17 HWUNT INGT T123 DEWEY A 1Y — T 2 Y 5 a 1 0 T
4 ORD 17 HUNT INGT 124 F1SHTIRAP 16 670 845 9 11 8 3 1 1 1

A ORD 17 HUNT INGT 125 GRAYSON 16 ses 710 11 11 8 1 1 1 1
TTRODRO T T7 HUNT THSTT 127 GREENUP LD (4] 5] '] ] '} 0 1) [} o
4 ORO 17 HUNTINGT 233 PAINT CREEX 14 748 860 12 12 4 1 2 0 1

4 DROD 17 HURTINGT 241 ATw0OD 7 830 955 2 4 6 1 1 1 1
TTATORDTT AT7THURTINGY 242 BEACH CITY 8 931 985 3 [} 5 i T 1 [4)
(2] 4 DRO 17 HUNT IHGT 245 CHARLES MILL B 962 1035 3 5 8 1 1 1 1
- 4 ORD 17 HUNT INGT 246 CLENDENING 5 862 9114 1 5 4 2 0 0 1
o T4 ORDTTTT1 7 HUNT INGTY 247 DEER CREEK 12~ 788 845 10 16 4 1 ] [} 1
4 QRO 17 HUNTINGT 243 DELAWARE 10 880 957 7 7 6 1 1 1 1

4 ORD 17 HUNTINGT 249 DILLGN 12 700 818 7 7 7 1 1 1 1
T4 ORDTTTTHT HUNTLAGT 25t LEESVILLE 5 28 918 1 4 4 2 0 [1] 1]
4 DRD 17 HUNT INGT 255 PIEDMONT 5 887 925 1 4 4 2 0 0 |

4 ORD 17 HUNYINGT 256 PLEASANT HILL 7 972 1085 2 4 6 1 1 1 1
TT4 DRD T 47 HURT 1NGT 257 SENECAVIULE T 8l 857 3 E) [ i 1 t 1
a Crp 17 HUNT INCT 258 TAPFAHM 2] 870 909 1 4 L1 2 0 Q0 1

1 GRD 17 HUNTINGT 259 BURR OAK( TOM JENKINS 9 689 765 5 6 7 1 1 1 0
TTEQARD U717 RUNT IHGY 261 WILLS CRIEXK T T 8T 7IIFT TS T 3 T [} [] 1]
4 ORI 17 HUNT INGT 373 JOHN W FLANNAGAN 12 1210 1450 10 12 2 1 1 0 1

4 0D 17 RUNT IHGT 374 NORTH FORK OF POUND 12 1650 1687 10 10 4 ’ 2 0 o
TTATLGRDTTTL 7 HUNTINGT 289 BLUESTONE ™™ {17 138471535 ) io 7 T 1 1 1
14 GRO 17 HURT INGT 320 EAST LYNN q 653 701 1 3 2 1 1 0 "]

4 CRD 17 HUNT INGT 391 SUMMERSVILLE B 1375 1711 6 8 2 "] 0 & 1
T4 DORDTTTT 47 HUNY SLGT 3902 SUTTONTTTTTT T T T 2T TBIYE T 1017 -} 8 (] 1 1 1 1
4 GRD 17 HUNT JHGYT 304 WINFIELD 0 0 1} 0 ] 1} 0 0 ] 0

A ORD 17 HUNT JHGT 06 WOHITANVI LLE 4 832 963 0 4 3 | Q 0 0
TTA UAD T MUNTIUGT 4ve AU CREEK 2 B49 828 [ [ g (5} a 0 0
3 ORD 18 LOUISVIL 80 CAGLES MILL 7 563 730 2 4 6 1 1 1 1
TTATORD TTTH8 LOUTSVIC CgITHUNTINGTON T . 127 7% 798 10 11 H 1 0 Q i
4 DRp L8 LOUISYIL 982 MISSISSINEWA 13 665 779 11 1 5 2 Q 4 1

a4 ORO 156 LOULSYIL $3 MONROE 10 aso 556 8 8 4 1 0 ] 1
T 0RDTTTT{B (OUTSVILTTO4 SALANGNIE T 14 683 793 12 12 S 1 0 0 T
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6TY

__TALLY OF DATA IN MOSPHO FILE.

B2~-6

N MIN WMAX N N poOL  OUTLT N N )
DIVISION  OISTRICT  PROJECT ELEV  ELEV  ELEV  AREA vDL CODES CODES LENGTH WIDTH SHORE
TU7 SWD T 26 FORT WOR 355 LEWISVICUE(GARZATLIT — 17 45§ 560 14 15 6 2 i i 1
7 SHD 26 FORT wWDR 356 NAVARRO MILLS 17 390 457 14 14 6 3 1 1 1 .,
7 SHD 26 FORT WOR 358 PROCTOR 14 1120 1201 10 10 5 2 1 1 T
TT7USwD T 26 FORT WOR 359 SaM RAVBURN (WCTGEE 20 80 190 i5 17 7 1 1 i T
7 SWD 26 FORT WOR 360 O C FISHER {SAN ANGE 24 1840 1964 19 21 (] 3 1 1 1
7 SWD 26 FORT WOR 2361 SOMERVILLE 20 200 280 14 16 6 2 1 1 1
TTTISHE T 28 FORT WORT 3627 ST¥LUHOUSE THOUCORTTA g7 as8 598 15 15 7 1 7 1 i
7 SWO 26 FORT wOR 363 wACO 13 400 510 9 10 4 2 1 1 1
7 5D 26 FORT wOR 364 WH]TNEY 17 428 594 i1 12 a 1 1 1 1
TTTSW0 T T 28 FORY WOA 3171 B ATSTEINHAGEN (TOWN K] €0 95 [ 6 7 1 1 ] 0
7 SN0 38 ALEUQUER 65 JOHN MARTIN (HASTY) 15  376% 3880 12 13 6 2 2 2 1
TTT SWBTT T 28 WLBUOUER 218 ABIOUIU 13 Tboso 6362 i3 13 [3 2 i 1 1
7 SWD 28 ALBUQUER 219 CONCHAS 19 4071 4235 18 18 a8 3 1 1 1
7 18 6081 6201 .18 18 7 2 1 1 1
2 MRO 29 KANSAS C 100 RATHBUN 20 85§ 15 186 2 2 1 1
8 MRD 29 KANSAS C 108 KANUPOLIS 13 1430 1 H 4 0 0 0 1
T8 MRD 29 KANSAS € 108 MILFOROT T El iTay 6 8 3 t 2 2 1
8 WRO 29 KANSAS C 103 MELVERN 15 958 14 14 S 2 2 2 1
8 MRO 29 KANSAS C 110 PERAY 16 820 12 13 5 2 1 Q 1
T8 MROTT 29 KANSAS T Ui PowmONAT i6 942 13 14 5 1 1 0 1
B8 MRD 29 KANSAS € 113 TUTTLE CREEH 23 1010 21 22 5 i 2 2 1
g MROD 29 KANSAS C 114 WILSON 13 1430 51 11 4 t 1 1 1
7B MRD T 29 KANSAS C 94 POMME OETTERRE 16 17 4 1 1 0 1
3 MRO 29 KANSAS C 195 STOCKTON 13 13 s 0 1 Q 1
_E 9 KANSAS C 207 HARLAN 12 12 S 1 1 1 1
8 MRD 30 OWAHA 64 CHERRY CREEH 21 5523 5640 17 18 a 1 1 0 1
8 MRO__ 30 OMAHA 203 FORT PECK _ 18 2030 2281 12 13 7 2 1 1 1
T8 MRDTT T30 OMAHAT T 208 GLIVE CREEK 14 1310 1357 14 12 3 ] 1 0 Q
8 MRD 30 OMAHA 209 BLUESTEM 17 1276 1332 16 16 3 1 1 0 o
8 MRO 30 CMAHA 216 WAGOH TRAIN 15 125G 1309 15 15 k] 1 1 0 0
T B %REDTT 30 OmAHA 311 STAGECOACH Ti6T 1249 429 15 15 K] 1 1 0 0
8 RO 30 CMAHA 212 YANKEE WILL 15 1219 1287 15 i5 3 H 1 o 0
8 MRD 30 OMAHA 213 CONESTQGA = 17 1197 1258 16 16 3 \ 1 0 q
TR MRD T30 CAHA T 214 faan T 177 1306 1361 16 18 3 1 0 0 [
B MRD 3C OMAHA 215 PAWNEE 16 1206 1269 15 15 a 1 1 0 9
8 MAD 30 OnaHA 216 HOLWES PARK _ 17 1216 1269 16 16 3 1 1 ¢ 0
T8 MRO 30 OMAHA 217 BRANCHED 04X 17 1250 1317 16 16 3 1 1 ¢ ]
6 MRD 30 CilAHA 234 BOWIMAN-HALEY 13 2715 2731 9 10 5 2 0 [ 1
8 MRO 30 OraHA 235 SLR..!\'A_V:‘EA(GIA_FER_[_S_Q!_!_) g_&__]gﬁg 1859 16 18 4 k] 1 ] 2
TB MR T T30 CMARN T 337 SHARFE {815 BEND) 18 1340 1430 15 17 2 2 1 ] F3
B MRD 30 OMAHA 332 COLD BRODK 4 3578 3666 4 4 2 2 Q 0 0"
B MRD 30 _OMAHA 334 FRANCIS CASE (FT_RAN 2t 1227 1390 15 18 3 2 1 o 2
TTBTMRO 30 OWAHAT 335 LEW!S AND CLARKE (GA 18 1160 1230 15 15 3 1 1 0 2




oFa4

a2-7

TALLY OF DATA 1IN MORPHO FILE

N W& MEX N N POAL OOTLT N N N

CIVISIDN DISTRICT PROJECT ELEV ELEV ELEV AREA vOL COOES CODES LENGTH WIDYH SHORE
T B MRD T30 DMARA T 336 CAHETT T T T 1aTTid20 3620 10 i S 3 0 0 1
8 MRD 30 OMAHA 415 CHATFLE£LD 18 5289 5530 16 18 2 1 % 3 Q
THTNPG T T 31 wALLCA WA T 77 DWORSHAK k) 976" 1640 10 10 1 2 B B 1
9 NPOD WALLA wA 7B LUCKY PEAK 20 2822 3080 12 18 ] 2 1 1 2
3 NPO WALLA WA 79 RIRILE 3] S023 Sit9 ] [ 2 0 1 1 Q0
““ 9 NPD” “WALLA WAT379 ICE 'HARBOR™ — 3T Ta7s 439 3 3 [ [} 1 1 1
9 NPD 32 SEATTLE B0 ALBENL FALLS {PELD O 6 2046 2071 2 1 4 0 i ] 2
TTONPOTT T 32 SEATTLE 204 KCOWAwUSA (LIBBY] T T 1@ T 2100 2459 ia 14 5 2 ] [ 0
9 NPD 32 SEATTLE 377 RUFUS WOODS (CHIEF u 20 785 9.6 16 20 2 2 1 0 1
g NPOD 32 SEATTLE 3B4 MJD MOUNTAIN td 895 y241 2 12 4 2 1 0 Q
B NPD 32 SEATTLE 7' 385 WYNGOCHEE ~— 7 12778407 BOD 7 10 & 2 1 0 [}
9 NPD 32 SEATTLE 386 HOWARD A HANSON 15 103% 1222 1 15 5 3 1 1] 0

T 9 NPD 33 PORTULAND 288 BLUE RIVER Ti Vioz 1357 9 3 4 ] [ 1 1
9 NED 33 PORTLAND 289 BONHEVILLE 4 24 76 3 0 2 0 1 1 1
% NPO 33 PORT LAND 290 COTTAGE GROVE 14 719 Bos. 10 11 5 1 1 i 1
‘5 KPDTTTT 33 PORTLAND 291 COusaRT T TTieT 274 1699 7 9 5 1 1 1 1
9 NPD 33 FORTLAND 282 CELILC {(DALLES) 3 121 160 2 2 ] 1 '] 4] 0
9 NPD 33 PORT L&NHO 293 DETROIT _ ] 1200 1569 8 7 7 2 t 1 1
9 NPD T TT33 PORTLAND 254 DEXTER’ - 2 6990 695 2 1 1 Q 1 0 1
3 NPD 33 PORTLAND 295 DORENA 12 735 ahe ] 9 6 1 1 1 1
g NPD 33 PORT LAND 296 FALL CREEK 12 670 839 10 10 2 1 1 1 1
9 nrD 33 PORTLAMND 297 FERN R1DGE 9 339 375 7 7 [ 1 1 1 1
9 NPD 33 PORTLAND 298 FUSTER 14 52% 641 11 11 5 0 1 1 1
__9 NPD __ 33 PORTLAND 299 GREEN PETER 10 7001015 7 7 6 1 1 ' 1
9 KPD 33 FORTLAND 300 HILLS CREEK 13 1245 15494 T 9 6 1 1 1 1
9 NPD 33 PORYLAND 301 JOHN DAY (UMATILLA) 2 210 2065 1 0 1 1 1 1 0
9 NPD 33 PORTLAND 302 LODKQUT POINT 23688 934 ] 18 4 3 0 0 1
75 nPD 33 PORTLAND 303 LOST CHEEK 12 1550 1872 10 10 4 0 1 [ 0
9 NPD 33 PORTLAND 305 BIG CLIFF 4 1162 1210 2 2 2 | 1 "] [’}
16 'spo 34 SACREMEN ~ 24 BLACK BUTTE 13 LER 515 9 9 5 ] 1 1 1
10 SPD 34 SACRENEN 26 ENGLEBRIGHT 17 295 550 17 17 0 o 1 [*] 1
10 SPD 34 SACAEWEN 28 ISABELLA 14 2455 2634 11 11 5 1 1 1 1
10 SPD 34 SACREMEN 30 MARTIS CREEK 9 5745 E853 2 ] 4 2 1 0 1]
10 Skp 34 SACREMEM 32 NEW S0GAN 19 516 720 3 i6 5 3 ] o 1
10 SPD 34 SACREMEN _ 33 PINE FLAT ___ _19 560 970 14 14 ) 1 1 1 1
10 5PD 34 SACREMEN 28 SUCCESS 13 318 692 10 10 6 1 1 1 [
10 5Pp 34 SACREMEN 37 KAWEAH (TERMINUS) 16 5G7 750 13 13 6 1 1 1 ]
10 $POD 34 SACREMEN 41 FOLSCM 12 240 447 19 L - 0 o i 1
10 SPOD 34 SACREMSN 43 NEW BULLARDS BASR 14 1600 1960 0 12 4 0 Q 0 ¢
10 SPO 33 SACREMEN 44 CAMANCHE 10 104 236 [:] 3] 3 1 Q 0 o
10 SPD 33 SACREMEM 47 CHERRY VALLEY 184439 4700 13 14 2 Q 9 " ]
10 SPD 34 SACREMEN 4B NEW OON PEDRO 14 550 830 [ 12 3 1 0 [ [
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A2-8
TALLY OF DATA IN MORPHO FILE o

B T T T NTTTMIN MAK N N POGL GUYLT N N N
DIVISION  DISTRICT  PROJEST ELEY  ELEY  ELEV  AREA VOL CODES CODES LENGTH WIDTH SHORE
TTOTSPDT T34 SACREMEN  S1 MCCLURE T (MEW EXCHEGU g~ TTEag 870 ] 13 3 2 L] [ T
10 SPD 34 SACREMEN 54 MILLERTON {FRIANT) 14 37s 560 0 12 3 2 0 0 o
___________________________________________________________________ s —_— e e L S e v g
TUOEPD T G5 SANTFRANT 29 MENOGCING T 21 637 B0O 14 18 E] 2 [ [} 1
10 SeD 35 SAN FRAMN 39 SANTA MARGARITA (SAL 11 180 1320 1 11 L] 1 1 1 i

36 LOSTANGE ™ 8 ALAMO § 1040 1259 E 9 3 [ 0 0 [
10 SPD 36 LOS ANGE 27 HANSEN 8 990 1087 7 7 3 1 t 1 ]
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A2-9

TALLY OF DATA IN MORPHO FILE
TTews T DISTRICT TOTALS =477

' TOTAL N MIN MAX N N PODL  QUTLT N N N
TUDTSTRICT T PROJ ELEV T ELEV — ELEV™ ™ AREA  VOU CO0ES COOES LENGTH WIDTH SHORE
U NEW ENGLAND 22 221 195 1017 220 220 a8 21 22 22 22
T2 Nt TYDRK 3 A7 5001185 9 23 i3 [} 2 2 1]
3 PHILADELPHIA 3 54 501 1474 42 83 15 3 3 1 2
4 BALTIMORE 9 77 580 1621 s9 69 42 12 16 1 7
"5 NORFOLK g 4] 0 [+ [ [1] [] J 1] [1] ]
6 W)LMINGTON 3 70 154 1016 €5 67 - 18 3 48 45 3
7 CHARLESTON 1 1 970 1108 10 10 4 1 | 1 1
TTBUSAVANNAH ] EF) 190 67Y 38 a0 10 T 9 I ]
9 JACHSONVILLE 1 14 /] 23 12 12 4 ] 1 1 A
10 UOBILE 17 199 2 1099 180 190 44 12 11 0 15
1Y BUFFALD 1 i4 87T 790 3 (¥ 7 1 1 1 []
12 DETROIT [¢] [} o o S 0 ] 0 0 ] 0
13 CHICAGO 0 Q ¢ 0 9 0 0 0 Q ] Q
14 ROCK ISUAND™ — 37 7Team TU6sZ 7890 32 22 9 ] [ 3 4
15 ST PAUL 13 89 823 1303 61 &4 38 3 4 3 10
16 PI1TS3URG 19 206 803 1707 165 189 79 13 32 ] 9
% TATRUNTINGTONT — 286 2247~ Bss— {704 V24— 17T 128 29 ig iF] 40
o 18 LOUVEISVILLE 15 198 415 1023 153 165 64 17 3 3 16
10 NASHVILLE 7 115 280 173 101 96 a4 16 12 3 13
720 ST LOUIS 3 38 419 628 27 13 [} 3 1 1 ]
21 MEMPHLS 1 13 311 a20 8 9 7 2 1 1 1
22 VICKWSBURG 7 151 160 616 140 140 SS 16 53 68 17
23 NEW ORLEANS a T4y 1307 288 30 a0 16 ] 3 3 3
24 LITTLE ROCH 10 142 270 1130 90 113 58 21 3 3 17
25 TuLSa 35 435 213 2779 33% 359 156 35 13 12 27
28 FORT WORTH ™ — 7T 292 56 1964~ 220 253 (KL 30 17 17 1T
27 CALVESTON 0 0 0 0 a 0 4] 0 ] 0 [¢]
26 ALBUQUEROUE a 65 3765  B362 61 62 27 9 5 5 4
T29 Kansas C1YY T WT 172 " T7s50 7 igs2 " 44 151 52 i2 14 E] 11
30 OMAMA 20 330 1160 5640 283 294 66 29 186 2 12
31 WALLA WALLA 4 39 375 5119 kR a7 9 4 11 11 4
T32 SEAYTLETT [} 640 2459 42 72 26 11 6 [] 3
33 PORTLAND 17 166 24 1872 11 123 67 16 15 12 13
34 SACREMENTO 15 214 104 5853 102 181 59 16 7 6 8
T35 SAn FranClSCT 3 327 77837 — i3ig 25 29 9 3 T T 2
db LOS ANGELES 2 17 930 1259 16 16 -3 2 1 1 0
TUUTYoTALS T T T2bg 3s2s” 0 8362 29397 3290 1324 358 363 266 64




TALLY OF DATA IN NMORPHO FILE

T4+ NUMBER OF PROJECTS WITH ONE OR "MORE ENTRY BY DISTRICT 734%

A2-10

TOTAL N M{N MAX N N POOL DUYLT N N N

T OISTRICY PROJ™ ELEVT TELEV ELEV T AREA VOL CODES COCES LENGTH WIDTH SHORE

| 1 NEW ENGLAND 22 22 22 22 22 22 22 21 22 22 22
| "2 NEW YORK© T B I S 3 ] 3 3 3 ] b 0
3 PHILADELPHIA 3 3 3 3 3 3 3 3 3 1 2

| A BALTINORE 9 9 9 9 9 9 9 8 9 1 5
I "5 NORFOLK - o s 5 o (o © ) ] ) (] ]
6 WILMINGTON 3 3 3 3 3 3 3 2 3 3 3

7 CHARLESTON 1 1 1 1 1 1 1 1 1 1 1

T USAVANKAK 2 g 2 2 p) 2 2 2 2 2 2

9 JACKSINVILLE 1 1 ] 1 i 1 1 0 1 1 1

10 WMDRILE 17 17 17 17 17 17 t4 10 11 0 14

T11 BUFFALO i | R 1 i— i 1 1 i 1 i 3

2 DETROIT 0 0 o 0 4} Q 0 [V} 0 (1} ]

13 CHICAGD 1] 1] 0 0 [} ] ] 0 0 0 o

T14 ROCK T ISLAND 3 G 3 2 2 2 i 7 3 Z

15 ST PAUL 13 12 12 12 12 12 1% 3 [} 3 10

16 PLTTSBURG 14 14 14 14 14 14 14 11 14 8 9

17 HURTINGTGN ™™ “Tas """ T26 26 26 24 25 25 23 17 12 20

l% 18 LOUISVILLE 15 15 15 15 15 15 15 14 3 3 14

w0 39 HASHVILLE 7 7 T ki 7 7 7 7 7 3 7

20 STLOUIS 3 -4 3 3 3 3 3 3 1 1 2

21 MENPHIS 1 1 ) 1 1 1 1 1 1 t 1

22 VICKSBURG 7 7 7 7 7 T 1 7 7 7 7

20 NEW ORLEANS 4777 a4 3 4 3 4 3 3 3 K] 3

249 LITILE REOCK 10 10 10 10 i0 10 10 10 3 3 1Q

25 TULSA 35 as 35 35 34 35 31 27 13 12 27

28 FORT wORTH 17 17 37 7 17 17 17 17 17 17 16

27 GALVESTON 0 ] o 0 0 [ 0 o o [ 0

28 ALBUQUERQUE q 4 4 4 q a a 4 4 4 4

T29 KANSAS CITY T i1 1 i 11 11 K] ] 10 6 1

30 OMAHA 20 20 20 20 20 20 20 20 16 2 8

31 WALLA WALLA 4 q 4 a a 4q ] 2 4 4 3

T32 sEAfTLE 6 3 6 3 [5 6 6 s 8 0 2

33 PCRTLARD 17 17 17 17 V7 15 16 13 15 12 13

34 SACREMINTO 15 15 15 15 50 15 14 11 7 6 6

T35 SAfTFRANCISC 2 ] 2 2 2 2 2 2 2 2 2

36 LUS ANGELES 2 2 2 2 2 2 2 2 1 1 0

TTTY01ALY T TT28% T 208 295 FEL 288 293 285 246 212 148 227
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A3-1

__INVENTDRY OF USGS MOWTHLY HYDROLOGIC DATA

i e e e pee

ymIs i 'FLOW=CoZTImS T e hinentoy Y A7) § £ Y Te——=rr— CONTENTE=ZTzomaT
DIVISIDN DISTRICT PROJECT STNS MONTHS D

. 1 i
FIRST OLAST STNS MONTHS DFIRST DLAST STNS MONTHS DFIRST DLAST

1
]
1
1

1 NED 1 NEW EMGL 142 BUFFUMVILLE 1 169 8410 7810 0 0 ] [ 0 ] ] 0

1 NED .1 NEW ENGL 143 EAST BRIMFIELD 1 62 7210 7031 0 ] Q 0 0 o ) 0.

I NED 1 NEW ENGL 147 LITTLEVILLE ™ 177 160" 6418 790i 0 0 [ 0 0 "0 ] .0

1 NED 1 NEW ENGL 148 TuLLy t 1957 6410 7810 0 0 Q "0 0 o ] 0

1 NED 1 NEW EHGL 150 WESTVILLE 1 157 6410 7810 0 9 9 0 o o 0 9 _

i NED T NEw ENGLTISE BLACK ROCK 1 47 7410 7812 0 0 [3 [ ] [ 0 [

! NED 1 NEW EHGL 152 COLEBROOX RIVER 0 "] o 0 0 0 ] 0 0 o '] 0

1 NED 1 NEW ENGL 155 HANCOCK BROGK ] 0 o0 0 ] 0 0 [} ] Q 9

1 NED 1'NEW ENGL 158 HOP BROOK 1 110 8910 7811 0 0 a 0 0 [] Q o

| NED 1 NEW ENGL 138 MANSFIELD HOLLOW t t72 6410 7901 0 0 Q 0 0 o o Q

1_NED 1 NEW ENGL 159 NORTHFIELO BROOK Q °] o (] <] 0 o 0 0 0 o 9

i NED 1 NEW ENGL 162 WEST THOMPSON 1 13 6608 7E11 0 0 [ 0 0 [] o [

1 NED 1 MEW ENGL 164 EDWARD MCDOWELL ] 159 6410 7812 0 0 0 0 0 0 o [+

1 NED 1 NEW ENGL 165 EVERETT 0 [} ] 0 0 0 0 0 0 0 0 9

1" HED T ONEW ENGL 166 FRANKLINT FALLS [ ) [) [ 0 0 0 [] 0 (7 ] 0

1 NED 1 NEW ENGL 167 HOPKINTON 1 169 6410 TBIO 0 0 0 [} o 0 0 Q
_ 1 nep 1 MEW ENGL 1GB OTTER BROOK 1 157 __ 6410 __ 7810 0 0 0 0 0 0 0 Q_
1 NED "1 NEW ENGL 169 SURRY MOUNTAIRN 1 170 6410 7811 "o 0 0 [ o [} 0 1]

1 NED 1 MEW ENGL 170 BALL MOUNTAIN 1 159 6410 7901 0 Q 0 Q o Q [} o

1 NED 1 NEW ENGL 172 NOGRTH HARTLAND 1 160 __6410___7901 0 0 0 0 0 0 0 0

1 MHED 1 NEW ENGL 173 NORTH SPRINGFIELD 1 160 6410 7901 0 0 0 o [ ] o Q
E 1 NED 1 NEW ENGL 174 TOWNSHEND 1 159 6410 7812 0 0 0 0 4} 0 0 o
L T2 NADTTT2 NEW YORK 171 EAST BARRE 1 o 8 6 o o 0
NEW YORK 176 WATERBURY 0 1 7709 v [*] 0 4}

2 NEW YORK 177 WRIGHTSVILLE_ 1 (1] ] [ 2 9 9

PHILADEL 307 BELTZVILLE 1 138 6708 7901 o 0 [} o ] [} 0 o

3 PHILADEL 313 FRANCIS £ WALTER 1 171 Balo _ 79801 0. o 0 o o 0 1] 0_

PHILADEL 316 PROMPYON 1 156 6410 7709 0 [ Q 0 0 0 0, 0

BALT JMDR 227 ALMOND 1 172 6410 7901 1 154 8412 7109 '] 0 0 0

BALT IMOA 223 WHITNEY POIRT 0 ) 0 Q 1 156 6410 7709 1] 0 0 0

BALT 1MOR 303 ALVIN R BUSH (KETTLE 1 170 6410 7813 ] a 0 o 0 0 [ [

BALTIMOR 310 CURWENSVILLE 1170 6410 781¢ o o o} 0 ()] 0 o] o

BALTIMOR 312 F J SAYERS (BLANCHAR 1 170 6410 7811 ] 0 0 <] 0 0 n 0

BALT IMOR 320 RAYSTOWN 1 111 6910 7904 o < 0 o ] ("] o Q
BALT IMOR 329 STILLWATER 1 170 6410 7811 4] [+] Q Q 0 0 0 0._

BALT IMOR 398 BLOOWINGTON ] o 0 0 ] 0 0 ] [ [} o o

BALT iMOR 401 SAVAGE 1 172 6410 7902 ] i+ Q 4] [+] 0 0 0

8 WILMINGT 233 B £VERETT JORDAN (NE 0 ) ) ) [} [ 0 ) [ (] 0 0

3 SAD 6 WILMINGT 372 JOHH H KERR o 0 o Q [+ 0 0 o 0 (<] [} 0
3 SeD & WILMINGT 375 PHILPOTT 1 169 8410 7810 1] [\ 0 ] '] 0 0_. 0
] [\ 0 4] 0 o - 0 0

T375A0 T T B SAVANNAN T 74 CLARK HILL 2 173 6410 7812 1 aa 7110 7709 0 0 0 0
3 54D 8 SAVANNAH 330 HARTWELL 2 178 B410 7812 1 84 7110 7709 0 ] .0 ]
T3SAD G UACKSONY 66 OCKLAWAHA { RODIAN) 1 120 a0 7809 1 99 6307 1709 0 Q [] Q
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INVERTORY QF USGS: MONTHLY HYDROLOGIC, DATA

I’_:_;.‘__':‘.'_"__“F‘Lo--
DIVISIDN DLSTRICT PROJECY STNS MONTHS DFIRSY DLAST STNS MONTHS DFIRST DOLAST  STNS MONTHS DFIRST DLAST

3 SaD 10 MOBILE 1 CLA1BORNE 1 72 7510 7809 0 Q9 ] 0 0 o 0 o

3 SaD 10 MOBILE 2 COFFEEVILLE (J/ TKSON 1 156 6410 7809 0 Q " 0 0 0 0 1]

TT3SADTT 10 MOBTLET '3 hOLTT T 1 23T 7610 78035 L] [} D U [] 14 ] [+]

3 SAD 10 MOBILE 4 JOMES BLUFF o Q 0 0 o Q [+] [ ] 0 0 o

3 SAD 10 MOBILE 5 DEMDPOLIS 1 169 6410 _ 7B10 0 0 )] 0 ] 0 0 ]
T3 SAD 10 MOBILE™ — "7 WARRICOR ] 34 TEiv T 7H09 [] [] ] [ [] 4 [] [

3 Sap 10 MOBILE B MILLERS FERRY 0 0 0 1] D 0 i) 0 [ 0 o 0

3 SAD 10 MOSILE 69 ALLATOONA \ 165 8410 7901 D 0 1] 0 1] 0 0 [
T3 SAD 10 MOBILE™™ " 70 GEORGE W ANOREWS 0 [] 1] 9 [) [¢] [ a [] [4] [*] [

3 SAD 10 MOBILE 71 SEMINOLE (WOODRUFF) 1 170 6410 7901 1 156 6410 7709 0 ] 0 o

3 SAD 10 MOBILE 72 WALTER F GEQRGE (EUF o 0 o ] D 0 0 0 ] o 0 (]

T3 SAD T 10 MOBILET 73 WEST PQINT 1 73 6410 740% [1] 1] [+] [] [] [ o g

3 Sap 10 MOBILE 15 CARTERS 1 132 8410 7709 ] Q o Q ] 0 0 ]

3 SAD 10 MOBILE 76 S1DNEY LANILER 1 68 Tiio 7901 0 a 0 g Q o o o
T3 SAD T 10 MOBILE 191 OKATIBBEE [ 123 BRi0" 7901 [ 0 4] [} (4 4 o [

3 SADp 10 MOBILE 405 GAINESVILLE L/D ] 169 6410 7810 ] o 0 [+] 1] 0 o 0
3 S5AD 10 MOBILE _an BANKHEAD 1 24 7610 7809 o ] Q 0 ° [ [ o

5 NCD 11 BUFFALD 228 MT MORRIS 1 172 6410 7901 1 156 6410 7709 ] 0 Q ]
5 NCOT 14 ROCK ¥SUT 88 CORALVILLE f f68™ €410 7809 [} [] [] [+ i~ B4 70107 T 7708

B 5 NCD 14 ROCK 1SiL 99 RED ROCK 1 172 6410 7901 [ 0 ] [} 1 84 7010 7708
@ 75 NCD 15 ST PaUL™ 178 GullL i g8 6ai10 7808 [ [ ¢ 0 1 36 B4i0 — B708"

5 NCD 15 ST PAUL 179 LAC QUI PARLE 1 174 6410 7812 0 0 0 0 ] 0 Q 4]

S NCD 15 ST PauL 1BC TRAVERSE &) ] ] Q ] 0 [ [¢] [ o ] 0
& NCb iS5 ST PAUL™ 181 LEECH ] 168 6410 7803 [] [] [+} ] 1 36 6410~ 6708

5 NCD 15 ST PAUL 182 ORWELL 1 179 6410 7812 1 13 6509 66089 1 25 6509 6709

5 NCD 15 ST PAUL 183 CROSS 0 0 0 0 0 [+ [ "] ] 0 o0
TS NCDTT 15 ST PAULTT i8d POKEGAMA 1 1727 68ai0 7901 0 ] [ ) 1 35 6410 ~ B709

5 NCO 15 ST PAUL 185 SANDY 1 168 6410 7809 0 o ] 0 1 35 6410 8709

5 NCD 15 ST PAUL 186 WINNIBIGOSHJSH 1 168 6410 7809 2} 0 0 0 1 36 6410 6709
~ 8 NCDTTT 15 5T PAUL T187 PINE RIVER 1 168 64i0 7809 ) 0 [ ] 1 T35 Baid 8768

S NCD 15 ST PAUL 236 HOMME 1 170 6410 7812 0 0 Q 0 0 0 0 0

5 NCD 15 ST PAUL 237 ASHTABULA (BALDHILL) 1 172 8410 7901 0 0 ] 0 0 0 o 0

T5 NCD T i5 ST PAUL 399 EAU GALLE 1 60 8310 7947 0 [ [ [} [ [ 0 0

4 ORD 16 PITTSBUR 243 BERLIN 1 171 8410 __ 71812 0 o 0 o 0 ) 0 0

TUATORDT {6 PITTSBUR 252 MICHAEL U KIRwAR i 22 8810 741 0 0 0 0 () [ ] [}

4 ORD 16 PITTSBUR 254 MOSQUITO CREEK 1 170 64310 7814 0 0 0 o [} 0 o o

4 ORD +6 PITTSEUR 308 CONEMAUGH RIVER 0 o 0 0 0 0 0 a 0 0- 0 [}

T4 ORD T T7§é6 PITTSBUR 309 CROOKED CREEX 1 7237 Bq10 7902 0 [ [}] [ 0 [ [ [

4 ORD . 15 PEITTSBUR 311 EAST BRANCH CLARION 1 172 6410 7801 ] o 0 ] [} 0 o 0

. 4 0RD 16 PITTSBUR 314 LOYALHANNA 1 172 ga10 7901 0 o 0 o 0 0 ] 0

T4 0RDT 1B PITTSBUR 315 MAHONING CREEK 1 771 6410 7901 0 0 1] [ [ ] [ 0

4 OrRD 16 PITESBUR 317 SHENAMGO RIVER 1 171 8410 7812 0 4] 0 ] 0 0 0 o

4 GRD 16 PITTSAUR 318 TIONESTA | 172 g4ato 7901 0 0 0 1] 0 0 o 0

4 0RD™ 1B PITTSBUR 319 YOUGHIOGHENY RIVER 1 171 6410 7801 ] 0 [ 0 [ 4 o 0

4 ORD 16 PITTSBUR 322 WOOOCOCK 1 S0 7410 7812 ] 0 0 [] o 0 o 0

4 DRD 16 PITTSBUR 328 ALLEGHENY (HKINZUA} 1 75 7210 7812 [ 0 o ] 4] o Q Q
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A3-3

__INVENTORY OF USGS MONTHLY HYDROLOGIC OATA

1 i
DIVISION DISTRICY PROJECT STNS MDN1HS OFIRST DLASI’ STNS MONTHS DFIRSY DLAS! STNS MONTHS DFIRST DLAST
"4 ORD™77 16 PITTSBUR 393 TYGART T 1T 156 eaio | 7709 [} 0 [ 0 0 [ [ [N
__A 0RC _ 17 HUNTINGT 123 DEWEY 2 _6a10 7812 0 0 9 0 0 0 [+ o
4 QRD 17 HUMTINGT 124 FISHIRAP 2 6410 7812 [ [i] Q 0 0 [ 1] , 0
4 CRD 17 HUNT INGT 125 GRAYSON 2 6610 7812 0 0 1] -0 "] 0 0 0
4 0RD ___ 17 HUNTINGT 127 GREENUP L/O 1 12 6504 7809 1 6 7610 __ 7612 ° o] 2] o_
4 ORD 17 HUNT LEGY 239 PAJNT CREEK 1 136 6710 7901 0 0 0 0 0 o 7] o
4 QRO 17 HUNTINGT 241 ATWOCD t 132 6410 7509 Q Q o 0 0 o 0 [+]
_ 9 ORD ___ 17 HUNTINGT 242 BEACH CITY 1 171 6410 _ 7812 [+] 1] a g Q o] ] o
4 QRD 17 HUNTINGT 245 CHARLES MILL 1 170 B410 7819 [ 0 [) 0 [} [) 0 o
4 ORD 17 HUNTINGF 246 CLEMDENING 0 0 0 0 [*] [+] 0 0 [+] ] [°] [}
_.A 0RD 17 HUNTINGT 247 DEER CREER 1 151 6607 79901 1] Q ] 0 9 0 0 0
4 ORD 17 HUNT INGT 248 DELAWARE 1 171 6410 7812 ) [4] 0 o Q 0 0 0
4 QRO 17 HUNTINGT 249 DILLON 1 171 6410 7812 o o o o [} 0 0 0
__4 ORD ___ 17 HUNTINGT 251 LEESVILLE - 1 171 .. 6419 _ 7812 0 0 9 0 Q 0 0 ]
2 DRD 17 HUNTIHGT 255 PIEOMONT 1 170 6at0 7811 0 4] o 0 0 Q 0 el
4 ORD 17 HUNT INGT 256 PLEASANT HILL 1 169  B410 7810 0 0 0 0 0 o 1] o
_ A ORD___ 17 HUNTINGT 257 SENECAV[LLE . 1 1746410 _ 7812 <) a 1] 0 "} Q- '} 0_
4 0RO~ 17 HUNT INGT 258 TAPPAN 1 L7 6410 7812 o [¢] 0 4] o Q 0 0
4 ORD 17 HUNTINGY 259 BURR DAK{ TOM JENKINS 0 1] Q 0 [ 0 ] 0 [+] 0 <] 0
_ 4 ORD 17 HUNTINGT 261 WILLS CREEK _ 172 ___BMQ 7901, Q Q Q 0 Q 0 0 o_
. 3 ORD 17 HUNTINGT 373 JOHN W FLANNAGAN 1 172 6410 7901 0 0 [ 0 0 0 0 4]
o 4 ORD 17 HUNTINGT 374 NORTH FORK OF POUND 1 172 8410 7901 0 0 ] 0 0 ] 0 ¢}
- .9 08D __ 17 HUNTINGT 389 BLUESTONE _ ___ 1. B9 641Q__ 7901 & Q Q o Q Q _.Q 0.
4 ORD 17 HUNT INGT 390 EAST LYNN 2 131 6710 7901 1 6 7509 7510 1 9 7604 7512
4 0ORD 17 HUNT INGY 391 SUMMERSVILLE 1 142 6603 7901 0 ] Q 0 [} 0 [1] *]
__4 ORD ___ §7 HUNTINGT 392 SUTTOW t 159 6419, 7812 Q 1] 1] 0 9 [} Q 0_
4 ORD 17 HUNTINGT 394 WINFIELD Q o 0 Q 0 Q 0 Q [+] o 0 0
4 ORD 17 HUNT INGT 406 MOHICANVILLE 1 172 §410 7801 o ] 0 ] [ [} [+} o}
.4 ORD 17 HUNTINGT 418 ALUM CREEX 171 __ 84190 ___ 7812 1} 9 Q L Q [t} Q 0.
3 0RD 18 LOUISVIL 90 CAGLES MILL 1 156 6310 7709 0 "} Q Q [*] 0 [¢] o
_A 0RD__ 18 LOUISVIL 91 HUNTINGTON o 1 156 6410 7709 Q 0 ] [4) (1] Q o] Q
4 ORD 18 LOUISYIL 92 MISSISSINEWA 1 158 6410 7709 ] 1] 0 0 0 Q D o
4 OrD 1B LOUTSVIL 93 MONROE 1 156 5410 7709 o [} Q [} 0 o] 0 1}
8 0R0O___18 LOUISVIL 94 SALAMONIE _ __ —_ 1 156.._.6410__2709 0 [t} [4] 0 Q 0 __ 0 Q_
a ORD t8 LOUISVIL 95 C M HARDEN (MANSFIEL 1 I56 6410 7709 0 [¢} ] 0 <] [4 0 0
4 ORD 19 LOUISVIL 97 BROOKVILLE 1 172 8410 7901 0 0 '] "] a '] 0 0
__4 ORD ___18 LOUISVIL 120 BARREN AIVER 1 172 __ 6410 ___7901 0. Q Q {°] 0 Q 9 0
4 0RD 18 LOUTISVIL 127 BUCKHORN 1 171 6410 7812 0 [ Q Q 0 0 o 0
4 QRO 18 LOULSVIL 126 GREEN RIVER 1 168 6410 7809 0 4] ] 0 0 ] [*] 0
__ 8 0AD ___ 18 LOULSVIL 128 NOLIN RIVER _ _ __ 1 172 __ 6410 7901 o Q ) 9 Q 9 0. 0
4 DRD 18 LOUISVIL 129 ROUGH RIVER 1 172 6410 7901 0 0 0 0 [ 0 0 0
4 ORD 18 LOLISVIL 134 CAVE RUN 1 171 6410 7812 o [\] 0 4] 0 Q 0 0
_ 4 ORD 18 LOUISVIL 260 WEST FORX QOF MILL CK 1 173 64)0Q 7902 o 0 [+] Q 0 9 1} 0.
4 ORD 18 LOUISYIL 263 CLARENCE J SROWN ¢ ¢ 3 4] 0 "] +] 0 ] o Q o
__8 DRD____19 NASHVILL 119 BARKLEY, 1 _ 172 _f410 7901 1 3 7610 7812 0 Q Q Q
4 ORD 19 NASHVILL 122 CUMBERLAND (WOLF CRE 1 173 6410 7902 0 a o] 0 [} Q 0 [
4 ORD 19 NASHVILL 337 CENTER HILL Q 0 4] 0 -] [*] 0 0 0 0 o 1]
4 ORp 19 NASHYILL 339 CHEATHAM 1 171 £410 7812 Q Q 9 [+ o] Q 0 [+]

e
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INVENTORY OF USGS HONTHLY HYOROLOGIC DATA

TERLSSSSLSSF | gW—— =S iTomS ] [SRARILiE[EVATION=S I !
DIVISIGN  DISYRICT  PRGJECT STHS MONTHS OFIRST OLAST  STNS MOMTHS DFIRST DLAST  STNS MONTHS DFIRST DLASY
TT4TORD T 19 NASHVILL 340 J PERCY PRIEST i 36  B416 6709 1] (1] ] T [ () D
4 0RO 19 NASHVILL 342 OLD HICKORY 1 171 6410 7812 0 0 ] 0 [ 0 0 0
4 DRD 19 NASHVILL 343 DALE HOLLOW 0 o o o 0 a9 9 o 0 H— ]
6 LMVD 20 ST LOUIS 81 CARLYLE 1 161 6410 7902 0 Q 0 0 0 0 0 [
6 LIMVD 20 ST LOUIS B7 SHELBYVILLE 1 161 6410 7902 o [ 0 1 0 0 [ 0
TB LMy T 28 ST Touis T 88 REND' i 727 B4i0 T 7009 0 [ L] [} 0 4] [ [
6 LMVD 21 MEMPHIS 196 WAPPAPELLO 1 156 _ 6410 7709 0 o 0 o 1 156 6410 7709
6 LMVD 22 VICKSBUR 14 DE GRAY 1 17 8701 7609 0 [ 0 0 1 86 6908 7609
6 LMVD 22 VICKSBUR 18 GREESON (NARROWS) 144 Ba10 7609 0 0 0 0 1 132 6510 7609
TTBLMYD T 22 VICKSBUR T 19 DUACHITA® [BUAKETY™ Hr—z—tds 64ig— 760§ 0 0 [) 4] 1 1327 6510 77609 "
6 LMVD 22 VICKSBUR 182 ARKABUTLA 5 144 B410 7609 0 [ 0 0 1 156 6410 7709
6 LMVD 22 VICKSBUR 188 ENID 1 144 6410 7609 0 0 Q 0 1 156 6410 7709
B LMVD T 22 VECKSBUR 19b GRENADA T 133 6410~ 7809 0 [ [ (] f 156 TTBA10T T 7709
6 LMVD 22 VICKSBUR 192 SARDIS 1 144 6410 7609 [¢] L] Q 0 1 t56 6410 7709
TTBTLMVDT "23 NeW DRLETT38 WALLACE [} 0 0 [ 0 1] [} [+] 0 [ e
6 LMVD 23 NEW ORLE 352 LAKE O' THE PINES(FE 0 0 0 o 0 0 0 o 1 156 8410 7709
6 LMVD 23 NEW ORLE 353 TEXARKANA (WRIGHY PAT 0 0 0 0 0 0 0 0 1 156 6410 _ 7709 _
T°B LMvD 77 23 NEw ORLE 413 capoo” TT 1—1'63"*6“6’1309' 0 o 0 0 0 <] 0 [
7 SWD 24 UITTLE & 11 BEAVER 2 160 6506 7709 [ 0 0 0 1 144 8510 __ 7709
TTTTSWO T 24 LITTLE W12 BLUE MOUNTATN 1 171" Gaio  78id 0 ] [] 0 1 14476510 7709
7 SWD 24 LITTLE R 13 BULL SHDALS 0 0 0 0 0 0 [} 0 1 144 8S10 7709
7 SWD 24 LITTLE R 16 GREERS FERRY 1 169 6410 7B10 0 0 0 ) 3 144 8510 7709
T 7 SWwD 24 LITTLE A" 17 DARDANELLE i ieg” 64io 7809 0 [ [ 6 1 144 77851067 7709
7 SWD 24 LITTLE & 21 NIMROD . 2 184 6410 79401 0 I+l 1} [+ ] 144 6510 7709
7 SWD 24 LITTLE R 22 NORFOLK 1 156 §a10___770% 0 [+ 0 0 1 143 8510 7709
T 7 SMD T 24 LITTLER 23 0zARK 1 12° 7aid "~ 7509 [ o 0 [ 1 94 912 7709
7 5WD 24 LITTLE R 193 CLEARWATER 1 172 6410 0 0 0 0 1 156 8410 7709
24 L”“-E 00, TABLE ROCK 1 156 8410 0 o 0 9 1 156 6410 7709
7 SWD 25 TULSA 20 MILLWOOD 2 136 6610 7709 0 0 0 0 1 134 ¢608 7709
7 SWO 25 TULSA 102 COUNCIL GROVE 1 157 __ 6410 7B10 1 156 6410 7709 0 0 0 0
TTTSwD T 25 TULSA T 103 ELK CITY 1 1457 6510 7810 1 13§ 6603 7709 ] [ [ 0
7 SWD 25 TULSA 104 FALL RIVER 1 157 6410 7810 1 156 6410 7709 0 0 0 0
7 SWD 25 TULSA 105 JOHN REDMONO 1 157 6410__ 7810 1 156 6410 7709 ] o [*] L
T SWD 25 TULSA 107 MARION™ 1 1127 6807 7810 1 118 6802 7709 0 0 0 o
7 SwD 25 TULSA 112 TORONTO | 157 6410 7810 1 156 6416 7709 0 [ 0 0
7 SWD 25 TULSA 264 BROWEN BOW 1 169 6410 7810 0 ¢ 0 [*] 1 108 6810 __ 7709
77 Swp 25 TULSA T 265 CANTON 1 16876410 7810 o o 0 0 1 144~ 8510~ 7709
T SwWD 25 TULSA 266 CHOQUTEAU Q 0 0 0 [+] V] 0 0 0 c o 0
7 SWD 25 TULSA 267 EUFAULA 1 169 6410 _ 7810 <] o 0 0 1 144 6510 7709
7 5«0 285 TULSAT 268 FORT GIBSON i 169 6310 7810 D [} 0 [ 1 156 6510 7709
7 SWD 25 TULSA 269 FORT SUPPLY 1 169 6410 7810 [ 0 0 0 1 144 6510 7709
7 SWD 25 TULSA 270 GREAT SALT PLAINS 1 169 6310 _ 7810 0 0 0 Q 1 144 6510 7709
77%WDT 25 TULSA 271 HEYBURN [ 168 8410 7810 0 0 0 0 1 tda 6510 71709
7 SWD 25 TULSA 272 HULAH 1 169 6410 7B10 o [ [ 0 1 144 6510 7709
7 SWD 25 TULSA 273 KEYSTONE 1 169 G410 7810 0 2 0 0 3 148 6510 7709




6¢Y

INVENTO

DiVIS1On OISTRICT

T TSWD 25 TULSA 2749

7 SWD 25 TULSA 275
7 SWD 25 TUuLsa 276
TTTUSWOTT 25 TTULS 7T 277
7 SWO 25 TuLsa 278
7 SWO 25 TUuLSa 278

T7TSWOT 25 TULSA 280

7 SwWO 25 TULSA 281
7 SWD 25 TuLSa 282
TTTSWDT T 25" TULSA 783
7 SwWD 25 TULSA 284
7 SWD 25 TUuLsA 285

TTTTSWD T 25 TULSATT 286
T SwWo 25 TuLsSa 287
7 SWD 25 TULSA Jas

TU7USWD T 725 TULSA T 357
7 SWD

25 TULSA 370
25 TULSA

26 FORT WOR 344

26 FORT WOR 345
7726 FORT WOR 346
26 FORT WOR 347

26 FORT WOR 349

T 728 FORT WOR 351
26 FORT WOR 354

26 FORT WOR 355
"7 285 FORT WOR 356
25 FORT WOR 2358

26 FORT WOR 359

T 26 FORT WAOR 360
26 FORT WOR 361

7 SWD 26 FORT wWOR 362
777 SWD 77726 FORT WOR 363

7 SWD 26 FORT WOR 364
L.T SWD 26 FORT wOR 371
7 SWD 28 ALBUQUER 65
7 SWD 20 ALBUQUER 218

7 SWD "28 ALBUQUER 218
28 ALBUQUER 407

T B MRD 29 KANSAS C100
29 KANSAS £ 108
8 MRD 29 KANSAS C 108
T8 MRDTTT 29 KANSAS C108
8 MRD 29 KANSAS C 110
8 MRD 29 KANSAS C 1141
TBMROT 29 KANSAS CT113
B MRD 29 KANSAS C t1t4a
B MRD 29 KANSAS € 194

OF USGS MONTHLY HYOROLOGIC DATA

02

PROVECT

L. 1" .. e H H -
STNS MONTHS DFIRST DLAST STNS MONTHS DFIRST DLAST  STNS MONTHS DFIRST DLAST
NEWT "GRAH AM ] 1] [ 1] 1) [} U ] '} o LU
00L O0CGAH 2 170 €410 7810 0 0 ¢ 0 1 144 6510 7709
PINE CREEK 1 169 6410 78190 ° /] © ] 1 112 6906 7709
ROBERT 'STKERA 1 T69 6a10~ 7810 [} 4] T [*) ) 0 '} o
TENKILLER FERRY 1 169 6410 7210 ] [} o o 1 144 €510 7709
W D MAYO 0 o © o] 0 o 0 o 4] 0 4] 0
WEBBERS FALLS U [ [} ] D [4] U U '] o K] U
WISTER 1 167 6410 7810 "] o 0 ] 1 144 6510 7109
CLAYTON (1] 0 o 0 0 Q 0 (] [] ] 0 o
KAW i 18 76047 7709 D 0 [¢] 0 T T8 7604 7709
COP AN 1 169 6410 781¢ o 4] "] 0 o o ] ¢
HUGOD 1 24 7010 7109 [+] 0 0 0 1 90 7401 7709
OPT IMA 4] 0 [ [ [} 4} 2] [ T q a 0-
WAUR TKA 1 169 6410 7810 [ 0 ] "] 1 2 7708 7709
TEXOMA (DENNISGN) 1 169 6410 7810 [] 0 0 [} 1 144 6510 7709
PAY MAYSE T 120 "8T16— 2709 [] o (4 1] 1 120 B7I0 7709~
KEMP { 189 6410 7810 o [+} 1] 0 1 156 6410 7709
1 172 6410 7301 [ Q o 0 1 ; 7709
1 168 6410 7809 o 4] 0 o 1 143 6511 7709
BELTON(BELL) 170 641p 78911 ] a 0 0 1 156 6410 7709
BENBROOK ™ T 16% B4i0™ 7810 D 4] 4] 1) i 166 B410~ 77087
CANYON 1 172 6410 7901 [v] 0 ] 4] 1 156 6410 7709
GRAPEVINE 1 169 €410 7810 o 0 1] (] 1 156 6410 7709
HORDS CREEK 1 169 8410 7810 [} 1} D a T 1867 &40 7709
LAVON | 169 6430 7810 ] 0 0 ] 1 156 6410 7709
LEWISVILLE{GARZA LIT 1 169 6410 7810 0 0 o 0 1 156 6410 7709
NAVARRO MYLLS™ 55 1727 8410~ 7901 [} ] [ [’} | 1567 Ba10™ 77097
PROCTOR 1 172 6310 7901 [} 0 ° [} 1 156 6410 7709
SAM RAYBURN (MC GEE 1 96 6510 7309 0 0 Q 0 \ 153 6504 7709
O C FISHER "(SAKN "ANGE™ T (897784106~ 7810 [] [ [+] ] i 156 B416° 7709
SOMERVILLE 1 169 5410 7810 [ 1} ] Q 1 140 6602 7709
STILLHOUSE HOLLOW(LA 1 170 6410 7811 0 Q 4] 0 1 133 6609 7709
WACD T 168~ 8476~ 7809 '] [1] ] ) 1 166 Bai1e™ 7709°"
WHLTNEY 1 172 6410 7901 0 0 Q 0 1 156 6410 7709
B A STEINHAGEN (TOWN 1 170 6410 7811 o Q 9 0 1 156 6410 770?_
JOHN MART IN (HASTY) 1 169 6410 7810 V] [} ] [} o [+} [} 0
ABIQUIU 1 t72 6410 7901 [ 0 0 0 1 143 6510 7709
CONCHAS T 98 ®dio0 7209 [] 1} [] ] T T4%  gs5i0” 77097
TRINIOAD 2 180 6410 78114 [ 0 o ] 1 2 7708 7709
RATHBUN { T84~ 64707 7901 [} (1] o 0 1 98 &9i0 7709
KANOPOLIS 1 160 6410 7901 1 156 £410 7709 0 ] o
MILFORD 1 157 6410 7810 1 130 6612 7709 4] o 0
MELVERN a 5 ) 0 1 8§ — 7217 7109 0 U [ [}
PERRY 1 115 €903 7809 1 103 6303 7709 0 [¢] 0 0
FOMONA 1 157 6410 7B10 1 156 6410 7709 0 o 1] "]
TUYTLE CREEX 1 157 8ai0o- 7610 1 156 6410 7709 [ [4] 1] o
W1LSCON 1 t57  Balo 7810 1 144 6510 7709 [¢] [} 0 0
POMME DE TERRE 2 184 6410 7901 Q 0 Q 0 1 173 BALQ 7709
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_ INVENTORY_OF USGS MONTHLY HYDROLOGIC DATA

=== ‘= LOwW-— ST TR ELEVATION -~ =2 I 1
DIVISION  DISTRICT  PROJECT STNS MONTHS DFIRST DLAST  STNS MONTHS DFIRST DLAST  STNS MONTHS DFIRST ODLAST
T 8 HPD 33 PORTLAND 304 10ST CREEK 0 [ 0 0 1 8 7702 7709 0 0 o o
9 NPD 33 PORTLAND 305 BiG CLIFF L] 0 0 0 o 0 0 0 0 0 0. . 0
10 5P0 T 34 SACREMEN ~24 BLACK BUTTE 2 ‘6410 7902 0 ] o 5 1 144 B410 7709
10 SPD 34 SACREMEN 25 ENGLEBRIGHT 1 173 6410 7902 0 0 o K 1 48 7310 7709
10 SPD 34 SACREMEN 28 ISABELLA 1 168 6410 7809 0 <] 0 o i 156 6410 __ 7709
TI078PD 34 SACREMEN 30 MARTIS CREEK 1 1727 8410 7991 [ 0 0 o 1 3 7203 7709
10 SPD 34 SACREMEN 32 NEW HOGAN 1 173 6410 7902 o ] o 0 2 158 6410 7709
10 SPD 34 SACREMEN 33 PINE FLAT 1 168 __ 6410 7809 0 ] Q 9 1 168 __ 6410 7709 _
10 sPB 34 SACREMEN 38 SUCCESS 1 168 Balo 7609 0 0 D [ 1 156~ 6410 7709
10 SPD 34 SACREMEN 37 KAWEAH (TERMINUS) 1 168 6410 7809 0 0 1] ] 1 156 6410 7709
.10 SPD 34 SACREMEN 41 FOLSOM 2 185 64310 7902 ) ] 0 o 1 156 ___ 6410 7709
i0 5P0 34 SACREMEN ~ 43 NEW BULLARDS BAR 1 151 6608 7902 o 0 0 0 i 105~ 6901 7709
10 SPD 34 SACREMEN 44 CAMANCHE 1 173 6410 T902 0 [} 0 0 1 156 6410 7709
10 SPD 34 SACREMEN 47 CHERRY VALLEY 2 162 8410 7801 0 0 9 0 1 156 ___ 6410 _ 7709
Ti073PD 34 SACREMEN 46 NEwW DON PEDRO 1 88 7010 7801 0 0 a 0 1 156 6410 7709
10 SPD 34 SACREMEN 51 MCCLURE (NEw EXCHEQU a [} 0 V] [} 0 Q Q ] 156 6410 7709
.19 sefo 34 SACREMEN 54 MILLERTON 1 160 64310 _ 7801 0 Q 0 L 1 156 __ 6410 _ 7709
10 SPD 35 SAN FRAN 23 MENOOCINO 1 170 B410 7811 0 0 0 0 1 144 §S10 7709
_10 SPD 35 SAN FRAN _ 39 SANTA MARGARITA (SAL 1 48 7310 7708 0 [} 0 0 \ 156 6410 . 7709
‘_D: 10 SPD 36 LOS ANGE 9 ALAMO 0 0 0 0 [ 0 <} [} ] o o 9
= 10 _SPD 35 LDS ANGE 27 WANSEN 0 [ Q [ 0 g Q ) 0 ] 0 1]
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INVENTDRY OF USGS MONTHLY HYDROLOGIC DATA
TR DISTRICT TOTALS wes™ —— 7 TN

TOTAL == —=——m= === F L QW= == === P = =e e ELEVAT[QN-—====—mu} | —omw= ~=CORTENT§-——====ww )

TTDISTRICT T T PROJ T STRS MORTHS "DFIRST  DLAST  STHS MONTAS OF IRST TOLAST — STNS MONTHS DFIRST  OLAST
1 NEW ENGLAND 22 17 2465 6410 7901 0 0 [+] [+] a [ 1] [+
TT2MEW YORK' 3 F] 320 T 8410 7801 i 156  £410 7709 [] [] T [
3 PHLLADELPHIA 3 3 4685 6410 7901 0 0 0 0 0 0 0 o

4 BALTIMORE 9 7 1135  B410 7902 2 310 6410 7709 0 4 0 D
5 NORFOLK [] [} o | e ] 0 4] 0 [ [] 0 ] [
6 WILMINGTON 3 1 169 6410 7810 0 0 Q o 0 Q ("] 0

7 CHARLESTON 1 1 172 6410 7901 Q 3] Q 0 Q o] [ 0
T B SAVANNAH 2 4 3487 6410 1912 2 168 7116~ 7709 ] [4 14 []
S JACKSONVILLE ] 1 120 6810 7809 1 99 6907 7709 0 0 0 (1]
10 MOBILE 17 13 1489 6410 7902 1 156 6410 7708 0 [ [] o
11 BUFFALG ] T 1727 6410 7987 T 156 6410 7709 ] [1] [ []
12 DEYROIT 0 0 0 o o 0 0 0 0 0 ° [} 0
13 CHICAGO [ 0 0 [ 0 0 0 0 0 0 0 0 0
T14 ROCK I$LAND 2 o 3407 B410 79017 0 5] ] [ 2 168 7010 7703
15 5T PAUL 13 11 1856 6410 7907 1 13 6509 6609 7 238 6410 6709
16 PITTSBURG 14 13 1946 6410 7902 Q o Q 0 Q 0 [*] 0
T17 HUNT INGTON 28 29 4086 6aid 7907 2 12 7509 7612 1 ¥ 504 7512
18 LOUISVILLE 18 ta. 2307 6410 7902 o [ 0 0 0 Q 1]
19 NASHVILLE 7 5 723 6410 7902 1 3 1610 7812 0 [ 0 0
T20°5T Lovig” 3 3 394 B41d T 7903 0 0 0 0 ] [ G 0
21 MEMPHIS i 1 156 6410 7709 0 0 0 0 | 156 6410 7709
22 VICKSBURG 7 8 982 6410 7609 0 0 0 0 7 974 _ 6410 7709
"23 NEW ORLEANS 4 {7 TiB8 T 6410 7809 [} 0 4] 0 2 3127 6410 7709
24 LITTLE ROCK 10 14 1348 6410 7901 0 0 0 0 10 1414 5410 7709
25 TULSA 35 31 4396 6410 7901 6 879 6410 7799 21 2509 8410 7709
726 FORY WORTH 17 1% 2813 T edig™ 7901 0 0 o 17 2537 6aild 7709
27 GALVESTON o 0 0 [+ Q 0 0 0 0 0 0 0 0
28 ALBUQUERQUE 4 5 617 6410 _ 7901 0 <] 0 0 3 289 6510 _ 7709
T29 KANSAS CITY 11 117 1601 6410 7941 8 916 6410 7709 4 809 6410 7789
30 QHMAHA 20 B 1185 6410 7901 1 13 7309 7409 Q [ 0 0
31 WALLA WALLA 4 a 527 _ 6410 __ 7810 1 ag__ 6410 6809 3 229 6510 7709
T32 SEATTLE 8 67 B52 T 6410 7902 a 176 64i0 770§ 2 268~ 8510 7709
33 PORTLAND 17 t3 1969 2001 7902 12 500 63410 7709 11 1071 6510 7509
34 SACREMENTO 16 17 2308 6410 7802 0 4] 0 [+] 16 2094 6510 7709
T35 SAN FRANCISC -3 2 21877 6410~ 7871 0 ] 0 [} 2 300 410 1709
36 LOS ANGELES 2 0 ] a Q Q 4] 0 [+] a 4] (1] [}
T TOTALST T 299 262 37645 2001 7902 44 3605 6410 7709 709 13157 6410 7709




INVENTDRY OF USGS MONTHLY HYDROLOGIC DATA

TOTAL|==~===~e—w=FDW-~ 1 =1 CONTENTS=——=—==— =3

TTRISTRICTYTT T PROJ T STNS MONTHS DFIRST DLAST ¢ Sf STNS MONTHS UFTRSY™ DLAST

1 NEW ENGLAND 22 17 17 17 17 [} Q Q 0 ] 0 Q 0
TT27NEW YORK 3 2 2 2 2 1 1 i] 1 [ 0 [1] 0
3 PHILADELPHIA 3 3 3 3 3 Q 0 0 0 [+] 0 0 o

4 BALTIMORE ] 7 7 7 ? 2 2 2 2 0 0 0 o
T7B NORFOLK — 3] [ ] [} [} 0 0 [] [] 0 [1] 4] 0
6 WILMINGTON 3 1 1 1 1 0 0 Q ] 0 ] 0 [+}

7 CHARLESTON 1 1 i 1 1 0 0 0 0 0 1) 0 0
T8 SAVANNAH 2 2 2 2 2 2 F] 2 2z [ [} [*] 0
S JACKSONYILLE 1 1 1 1 1 1 1 1 1 0 Qo [+] 0
10 MOS[LE 17 13 13 13 13 1 1 1 1 0 0 0 0
{1 BUFFaALO 1 1 1 1 1 1 ] 1 1 [+] [ 0 0
12 DETROIT [*] 0 [} [+] 0 [’] 4] Q [ o 0 0 ]
13 CHICAGO 0 0 o ] 0 [+] ] 0 [+} 0 Qo 0 [}
18 ROCK " 1SUAND 2 2 2 2 2 [0 ] [} [ 2 2 F] 2
15 ST pPAUL 13 11 41 11 1 1 1 ] 1 7 7 7 7
16 PITTSBUARG 14 13 13 13 13 Q [ '} 0 0 [} 0 0
“17 HUNTINGTON 2§ 25 25 25 25 ] 2 2 2 1 1 1 3
18 LOUISVILLE 15 i4 14 14 14 0 0 0 0 0 (4] 0 1]
_19 NASHVILLE ki 5 5 ] 5 1 1 i 3 0 0 0 0
o 20 5T LOUIS 3 3 K] 3 0 0 0 [}] 0 0 [] 0
w 21 MEMPHIS 1 1 1 1 1 0 0 0 o 1 1 1 1
W 22 YICKSBURG 7 7 7 7 7 [} 0 [*] o 7 7 7 7
"23 NEW ORLEANS 3 1 1 1 1 o 0 1] P 2 2 2 2
24 LITTLE ROCK 10 9 9 g 9 [} ] [} ] 10 10 10 i0
25 TULSA ) 35 29 29 29 29 6 [ 6 3 21 21 2 21
T26 FORT wORTH 17 17 17 17 17 o 0 ] [ 17 17 17 17
27 GALVESTON [¢] Q 0 [/} o 0 0 0 o Q 0 0 [}
28 ALBUQUERQUE 4 4 a 4 3 0 0 0 0 3 3 3 3
29 KANSAS CITY 11 10 10 10 10 g 8 8 8 4 4 4 4
30 OMAHA 20 8 a 8 a 1 1 1 1 [} Q 0 Q
31 WALLA WALLA 4 4 q 4 4 | 1 1 1 3 3 3 3
32 SEATTLE 6 6 ] 3 6 4 F} 4 4 2 2 2 2
33 PORTLAND 17 12 12 12 12 12 12 12 12 11 1" 11 1"
34 SACREMENTOQ 15 14 14 14 14 0 0 4] 0 18 15 15 15
35 SAN FRANCISC 2 2 2 2 2 [ 0 0 ) 2 2 2 2
36 LDS ANGE LES 2 [} a [+] o 0 0 [} Q 0 0 0 Q
T 10TAL 289 245 245 24% 245 a4 a4 44 44 108 108 108 108
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Table a4

Inventory of Water Quality Data by Station Type
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a4-1

_INVENTORY OF WATER QUALETY DATA BY STATION TYPE

DIVISION

1 NED
1 NED
1 NED
NED
NED

L.

NED
NED
NED
NED
NED
NED ™
NED

P P

i

NED 1
1 NED

T MEW ENGL 147 LITTLEVIULE

NED

DISTRICT

PROJECT

1 NEW ENGL 142 BUFFUMVILLE
1 MNEW ENGL 144 EAST BRIMFIELD

t NEW ENGL 148 TULLY
I NEW ENGL 3150 WESYVILLE

1 MEW EnGL 151 BLACK ROCK
1 NEW ENGL 152 COLEBROOK RIVER
1 MEW ENGL 155 MANCOCK 8ROOK

1 REW ENGL 156 HDP BROOK

t NEW ENGL 158 MANSFLIELD HOLLOW
1 NEW ENGL 159 NORTHFIELD BRUOK
1 NEW ENGL 162 WEST THOMPSON

1t NEW ENGL t64 EOWARD MCDOWELL

1 _MEW ENGL_ 165 EVERETT

T 1 NEW ENGL 166 FRANKLIN FALLS
1 NEW ENGL t67 HOPKINTON
1 NEW ENGL {68 OTTER BROOK

1 NEW ENGL 169 SURRY MOUNTAIN

1 NEW ENGL 17C BALL MOUNTAIN
1 NEW ENGL 172 NORTH HARTLAND_

i NEW ENGL 173 NORTK SPRINGFIELD

1 NEW ENGL 174 TOWNSHEND

2 NEW YORK 171 EAST BARRE
2 NEW YORK 176 WATERBURY
__ 2 NEW YORK 177 umsmsvl;;s

3 PHILADEL 307 BiLTzerLE
3 PHILADEL 313 FRANCIS E_WALTER

3 PHILADEL 316 PROMPTON

A4 BALTIMOR 227 ALMOND

4 BALTIMOR 229 WHITNEY POINT
4 BALT IMOR 306 ALVIN R BUSH (KETTLE
4 BALTIMOR 310 CURWENSVILLE

4 BALTEMOR 312 F J SAYERS (BLANCHAR
4 BALTIMOR 320 RAYSTOWN
____ 4 BALTIMOR 329 STILLWATER

4 BALT IMOR 398 BLOOMINGTON
4 BALT IMOR 401 SAYAGE

6 WILMINGT 233 B EVERETT UORDAN (NE
6 WILMINGT 372 JOHN H KERR

T 375 PHILPOTY

T —=TRIBUTARY=| |—==-PO0OL--——1 | ~=-NEAR DAM-||-~DISCHARGE=]|=—=—OTHER--—] [=~—~TOTAL--~]
NSTA  NOBS  NSYA NOBS NSYA  NOBS NSTA  NOBS NSTA  NOBS  NSTA  NOBS
2 3437 8 209 2 56 1 2048 0 0 1
L_tda RIMF 1 1244 1 92 Q Q 1 1720 9 0 3
1 1429 7 1701 4 2168 1 1129 [} 0 13
2 2i78 1 1279 0 0 2 2144 ] 0 5 5599
2 2914 1 1104 [’ 0 1 1819 [’ 0 -4__ 5837,
2 3532 0 ° 1 101 1 2270 0 0 ‘4 5903
1 2137 0 ] ] 0 1 1048 ) 0 2 3188
2 1994 0 [ 0 o 1 _ 2256 Q 0 3 4247
B 1823 3 131 1 2 2643 2 2456 [} [ 15 14233
2 2858 0 0 0 1 1645 0 0 3 4503
1 1912 4 1g12 4 780 1 2199 [ 0 10 6864
3 2973 1 1936 7 4162 3 2483 [} ] 147 11554
2 3126 0 0 [ 0 1 1997 [ 0 3 5123
i 2 1407 _ 0 9 0 a 2111 '] 0 3 3318 _
2 3280 0 ) ° [ 1 1884 [] [] 3 5164
1 2119 3 1867 6 1421 1 2143 Q 0 11 7550
2 2897 3 1752 3 14%6 1_ 2135 Q 0 9_._ . 8240
3 4851 1 1321 6 2010 t 2289 0 0 11 10471
3 3417 7 2130 k] 669 1 2232 [} 0 t4  B448
4 3378 4 33 2 15 1222 ] Q 315847
3 aaa7 4 596 [] 0 1 2200 [ ] a 7243
2 2619 7 1568 0 0 1 2085 [ 0 10 8272
0 0 [} [] [] [ [ 0 [ [} 0
14 1284 3 145 2 217 4 196 0 0 23 1842
° Q. 1 9 Q Q 2 Q 0 9 1 9
q 385 k] arr ] 250 2 212 o ] 10 1225
1 201 o Q 9 2 ? @ [+] Q 1 200
2 288 5 386 [3 [ 1 292 [ 0 8 966
1 13 1 53 1 84 1 57 q 9 4___ 207
0 0 2 96 1 5 1 53 [ [ 4 154
0 0 3 102 1 108 2 a3 o ] 8 243
1 33 1 28 1 18% Q Q Q Q f —
8 1453 2 150 3 388 3 1064 4 438 20 3490
g 2468 4 945 1 182 4 1161 0 ] 17 4756
1 61 o 0 _0 Q 2 1252 Q + I (S, o |
[ 0 0 0 [ 0 ] 0 ] 0 0 0
< 0 Q (¢} a [ Q 1] 0 ] 0 0
21 20921 [ 0 0 0 5 3994 [ 26 24915
35 20835 28 12841 7 5504 B 3197 7 B5 42924
9 Q. o0 0 0 1 1168 Q 0 1 1168
7 878 [ 0 [} ] 6 1206 3 0 13 2182
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_ INVENTORY_OF WATER QUALITY DATA BY STATION TYPE

A4-2

'"‘TRIBUYARY"Kl—-—-—POGL‘-'": {=——NEAR DAM-|}~~DISCHARGE-|}=--==0THER-——{ |~—-~TOTAL--=|
DIVISION DISTHICT PROVECT NSTA NOgs NSTA NOBS NSTA NOBS RSTA NOBS NSTA NOBS™ NSTA NDBS
3 SAD 8 SAVANNAH 74 CLARK HILL 21 5625 12 3334 2 1278 3 1103 3 198 41 11536
—3 SAD___ 8 SAVANNAH 330 HARTWELL 69 6163 12 3100 1 273 3 2314 26 2029 13113877
3 SAD 9 JACKSONV 66 OCKLAWAHA (RODMAN) 7 4737 7 2793 2 1744 10 5626 [+] 0 26 14900
3 SAD 10 MOBILE 1 CLAIBORNE -] 1886 2 662 1 315 4 4453 o [*] 13 7316
3 SAD 10 MOBILE 2 COFFEEVILLE {(JACKSON 4] [+] "] Q Q Q 1 2190 [*] Q 1 2190
.3 SAD ____ 10 MOSILE ____3 HOLY [ 658 b | 187 1 215 4 1846 [+] Q 12 2903
3 SaD 10 MOSILE 4 JONES BLUFF 18 7180 1 335 [} 0 0 0 0 0 19 7515
3 SAD 10 MOBILE 5 DEMOPOLILS 25 438 1 208 [} 0 1 78 +] 0 27 724
_.3 SAD ____ 10 MOBILE 7 WARRIOR, -] 351 1 27 [] Q 1 10 [ +] Q 18 388 _
T3 sap 10 MOBILE B8 MILLERS FEHRV 15 4383 +] ¢ 3 880 [¢] ] V] 0 18 5363
3 SAD 10 MOBILE 69 ALLATOONA 12 3008 i 4173 3 1802 10 3041 4] 0 36 12022
3 SAD .___10 MOBILE 70 GEORGE W_ANOREWS Q " Q Q o "] Q o] Q o__ . 0_
3 SAD 10 MOBILE 71 SEMINOLE (WOOORUFF) 20 7290 5 549 1 135 4 4789 1 56 31 12819
3 SAD 10 MOBILE 72 WALTER F GEORGE (EUF 43 3210 12 1868 3 597 1 98 1 88 60 5861
.3 SAD ___ 10 MOBILE_ 73 WEST POINI 54 20374 q1___B98E6 a 564 4 5618 4] 3 92 _ 45540 _
3 SAD 10 MOBILE 75 CARTERS ] 1047 10 7082 a2 4833 6 3859 ] < 24 16821
3 5ap 10 MOBILE 76 SIDNEY LANIER 13 1758 19 3073 3 2014 6 4600 1] o 41 11442
_ 3 SAD __ 10 MOBILE_ 191 OKATIBBEE 0 [ o [ Q 1] Q 4] Q Q o_
3 Sap 10 MOBILE 405 GAINESVILLE L/D (4] V] 1] a 4] ] 1 2149 4] c 1 2143
3 SAD 10 MOBILE 411 BANKHEAD 26 6180 6 963 2 352 1 112 3 107 3@ 1714
s NCD T11 BUFFALD 228 WT MORRIS 1 323 Q Q [} 0 ] 4] ] 1] 1 323
-8 NCD ___ 14 ROCK 1SL.__98 CORALVILLE Q 0 0 a__ o o 1 aQ a Q 1 90 _
5 NCD 14 ROCK ISL 99 RED ROCK 1" 29490 6 2959 1 143 1 105 2 80 21 6237
—5 NCD .. _15 ST PAUL __178 GULL . a__ 3a26 % SBA___ 2. 43a | IR 6 - n it] g9 1443
5 NCD 1S5 ST PaUL 179 LAC QUI PARLE 1 2103 [ 2838 ] 0 1 77 [ @ 8 5018
S NCD 15 ST PAUL 180 TRAVERSE "] [*] 0 Q ] Q Q ] ] [+] 1] 0
.5 NCD __ 15 ST PAUL _1BlL LEECH _ 1 fH4 a aBs 2 1184 1 112 o 0 13 2365
5 NCD 15 ST PAUL 182 ORWELL [} (] [} 0 ('] Q Q [} 1] o ] 0
% NCD 15 ST PAUL 1B3 CROSS "] <] (] "] o 0 a 4] ] 0 0 [+
.5 NCD __ 15 ST PAUL._ 1B4 PCUKEGAMA o o 0 "] 0 a a_ Q a o a — B
S NCD 15 ST PAUL 185 SANDY o o o 0 ° 0 Q ‘] [*] [ 0 0
5 NCD 15 ST PAUL 186 WINNIBIGDSHLSH 0 <] 0 ] o Q Q 0 0 ) 0 0
— 5 NCD.__ 15 ST PAUL _1B7 PINE RIVER o o 0 Q o a a a  E—— /] 0 sl
S5 NCD 15 ST PAUL 236 HOMME o ] ] 36 o ] a 0 Q 0 1 36
5 NCOD 15 ST PAUL 237 ASHTABULA (BALDHILL) 5 3515 4 316 2 177 1 B8 0 0 12 4096
-5 NCO 15 ST _PAUL- 399 EAU.GALLF 2 118 4 AR 1 11 2 128 0 o 9 1140
4 0RO 16 PITTSBUR 243 BERLIN 15 1905 15 3666 3 1638 5 2060 1 61 a9 9230
—4.0RD__16 PITISBUR 252 MICHAF) J KIRwaN 1 238 a4 48 40 o o 104739
4 QRD 16 PITTSBUR 254 MOSQUITYTQ CREEK & 938 11 3675 8 1224 4 2069 1 a7 a0 7883




A4d-3

__INVENTORY OF WATER QUALITY OATA BY STATION TYPE
P ~=TRIBUTARY- | |—~POOL-=—=1 | ~~=NEAR DAM-]|—~DISCHARGE~-||——=~OTHER--—]|===-TOTAL==<]
DIVISION DISTRICT PROJECT NSTA NOBS RSTA NOBS NSTA ND8S NSTA NOBS® NSTA NOBS NSTA NOBS
4 ORD 16 PITTSBUR 308 CONEMAUGH RIVER 2 1165 3 203 1 197 2 1403 o o 8 2968
4 ORD 16 PITTSBUR 309 CROOKED CREEK 5 122 2 199 2 328 1 t161 [} ("] 10 1810
4 0RD ___$6 PITYSBUR 311 EASY BRANCH CLARION 12 3178 5 5525 12279 2 1866 0 Q 20 12846 _
4 ORD 16 PITTSBUR 314 LOYALHANNA 2 1311 2 99 1 210 3 1397 Q 0 B 3017
4 0RO 16 PITTSBUR 315 MAHOWING CREEK 7 204 [ 147 1 235 2 1351 "] -] 11 1937
_..4 orO 16 PITTSBUR 317 SHEMANGD RIYER 21 2205 11 1267 2 1674 4 1869 6 9587 44 .13572_
4 ORQ 16 PITTSBUR 318 TIONESTA 2 78 3 416 1 268 1 1325 Q 0 T 2087
4 ORD 16 PITYSBUR 319 YOUGHIOGHENY RIVER 14 727 5 6§144 t 1653 1 1435 7 556 28 10515
.4 0OrRD 318 PITTSBUR 322 wWOODCOCK 9 1865 a 3445 1 2201 2 21323 Q Q 1§ __ 9640
4 ORD 16 PITTSBUA 328 ALLEGHENY (KINZUA) 26 4097 14 17560 7 5530 2 1957 19 1551 €8 30695
4 ORD 16 PITI‘S&UR 393 TYGART 21 1996 11 13423 2 2232 4 2131 4 7 42 19899
4 QRD 17 HUNI’ING!’ 123 DEWEY 3 1637 8 917 1 4926 2 1181 ] o 14 16916
4 ORD 17 HUNTINGT 124 FISHTRAP 1 567 14 4097 2 5248 2 1050 0 0 19 10960
__ 4 ORD 17 HUNT INGT 125 GRAYSON 9 1793 20 7374 1 484Q 1 708 1] Q 31147115
4 ORD 17 HUNT INGT 127 GREENUP L/D 0 1] 0 0 Q 0 1 1317 [} [} t 1317
4 ORD 17 HUNTINGT 239 PAINT CREEK 5 1546 7 1628 2 4299 2 1058 o 0 16 8528
.4 0rD 17 HUNTINGT 241 ATwOOD _ & 521__3,__1519____1_2225___27 564 L 0 19 _ 5232
b=l 4 CRD 17 HUNT INGT 242 BEACH CITY 14 1850 [} 2 423 3 749 0 0 i9 3122
() 4 ORD 17 MUNT INGT 245 CHARLES MILL 7 837 2 195 3 566 3 813 [¢] 0 i5 2202
~1 _.4 ORD __ 17 HUNTINGT 246 CLEMNDENIRG 1327 0 0 2. 2644 0 2 684 0 Q .S 3655 ._
4 ORD 17 HUNT INGT 247 DEER CREEK 7 1427 6 1383 3 3268 3 1045 0 0 19 7123
4 ORO 17 HUNT INGT 248 DELAWARE 8 1630 7?7 1599 2 1893 3 949 2 187 22 6258
__4 orOD 17 HUNT INGT 249 DILLON . _ 13 3687 a 239 3 1822 3 a48 1 118 23 . 6TiL..
4 ORO 17 HUNTINGT 251 LEESVILLE 2 401 ] [¢] 2 1176 2 660 0 o & 2237
4 ORD 17 HUNT INGT 255 PIEDMONT 1 449 3 133 2 2151 2 875 '] o 8 3608
4 0ORD __17 HUNTINGT 256 PLEASANT HILL a 11223 1 A2 0 4 128 a 740 1 113 14 _._2186 .
4 QRO 17 HUNT INGT 257 SENECAVILLE 2 185 S 70 2 427 2 560 0 o 11 1242
4 ORD 17 HUNT JNGT 258 TAPPAN 6 1065 -] 1510 3 1645 4 1015 [+} L) 2t 5235
— 4 ORD __ 17 HUNTINGT 259 BURR QAK( TOM LIENKINS 1 167 A 452 2 978 3 217 a 0 9__.i1814_
4 ORD 17 HUNTINGT 2861 WILLS CREEK 2 3 K] a 277 2 667 1 428 ] o 2 1985
4 0RO 17 HUNT INGT 373 JOHN W FLANNAGAN 11 3048 17 6093t 2 5627 3 932 [ 0 33 15696
_. 4 ORD 37 HUNTINGT 374 NORTH FORK OF POQUND =~ 3 103a 4a 1831 1 3752 1 600 b+ ] . 7217 .
4 0RO 17 HUNT INGT 289 BLUESTONE 20 10397 L] 1071 2 310t 2 539 12 6448 40 21554
4 GRD 17 HUNT IRGT 390 EAST LYNN 9 1112 14 7539 1 7948 1 946 0 0 25 17545
_.4 ORD ___ 17 HUNYINGT 391 SUMMERSVILLE B 1187 & G976 2 4037 2 412 2 180 2c._. 6762
4 ORD §7 HUNT INGT 382 SUTTIOR 5 349 23  a248 a 4102 1 201 o o 32 B900
4 ORD 17 HUNTINGT 394 WINFIELD 0 V] [} Q 0 0 1 3755 o 0 1 3755
.4 ORD ___ 17 HUNTINGT 406 MOHICANVILLE a a o —a a a_ 2 538 0 a 2 538
4 ORD 17 HUNTINGT 416 ALUM CREEK 1 351 7 323z 2 3596 1 394 0 0 11 7573
_ 4 ORD 18 LOUVISVIL_ 90 CAGLES MILL: 2 tyda_ 2 9617 ! 4670 1 84l Q o £ 9202_
4 ORC 18 LOUISVIL 91 HUNTINGTON 3 862 1 1133 1 2582 1 756 1] 0 ) £333
4 ORD 18 LOUISVIL 92 MISSISSINEWA 12 4423 4 3875 2 4019 3 1021 7 683" 28 1402t
__4 ORD 18 LOULSYIL 93 MONROE. tA_ 3877 7___g138 2 5485 2 R54 3 _..214 32._ 16248
4 ORD 18 LOUISVIL 94 SALAMONIE 2 1279 2 3500 t 3796 1 737 ]

L 8 9302




-

nd-4

| -=—~YRIBUTARY- | | —~pPO0L=~ =} | ===NEAR DAM-|}--DISCHARGE-} | —OTHER=-—] [ ~~--TOTAL———]

DIVISION DISTRICT PROVECT NSTA NOBS HSTA NOBS NSTA NCBS N5TA NOBS NSTA HOBS®  HNSTA NOBS
"4 gRO 18 LOUISVIL 95 C M HARGEN (MANSFIEL 1 812 2 4239 1 4123 1. 796 0 7 5 9970

4 ORD 18 LOUISVIL 97 BROOKVILLE 2 1923 2 4119 1 4096 1 9586 Q o & 11084
__4 ORD_ 18 LOUISVIL 320 BARREN RIVER 17 4917 18 20296 2 8331 2 1110 2 44 44 __ 34700 _

4 ORD 18 LOUlsSVIL 121 BUCKHORN 14 1484 -3 5758 1 6098 | 291 1] s} 21 14234

4 CRD 18 LOUISVIL 126 GREEN RIVER 3 1746 5 9404 1 7812 1 888 1] [} 10 1985¢
__4 0RD 18 LOUISVIL $28 NOLIN RIVER 7 2994 4 19516 1 11364 2 1080 '] 0 14 34984

4 ORD 18 LOVESVIL 129 ROUGH RIVER 2 16448 6 11188 1 6173 Fl 937 4 372 16 20318

4 ORD 18 LOUISVIL 134 CAVE RUN 5 3sa7r 2 3164 1 3446 1 772 ] [+ 9 10969
__4 0Rp 18 LOUISYIL 26¢ WEST FDRK_OF MILL CK 1 567 12718 9 o 2 897 3 134 74314

4 DRD 18 LOUESVIL 263 CLARENCE J BROWN 2 1849 1 1347 2 3510 1 872 ] 0 & 7548
_.4 ORD 19 NASHVILL 119 BARKLEY 22 3269 14 2759 2 452 4 2538 3 174 45 | 9177 _

4 ORD 19 NASHVILL 122 CUMBERLAND (WOLF CRE 34 4859 1 2871 2 ta1s 3 875 1 107 &1 10527

4 ORD VO HASHVILL 337 CENTER HILL 3 14086 s 5202 1 2176 2 305 Q 0 11 90a9
_.4 0RD 19 NASHVILL 338 CHEATHAM 18 1834 24 3340 2 A79 3 1672 [ 368 €3 7693

4 ORD 19 NASHVILL 340 J PERCY PRIEST 35 7222 16 17442 2 6150 2 1092 3 281 58 32187

4 ORD 19 NASHVILL 342 OLD HICKORY 20 3455 13 2478 2 1259 ] 1179 a 206 42 BS77
__4 ORD____ V9 NASHVILL 343 DALE HOLLOW 15 2623 14 4481 2 16492 2 2 587 1 104 J4__9437_

b= 6 LMVD 20 - ST LOUIS @1 CARLYLE 17 4694 2 271 1 137 3 1750 1 92 24 B3I
W _ 6 LMVD__ 20 ST LDUIS _ 87 SHELBYVILLE 10 1525 ] 759 1 164 4 1584 2 132 23 4174

@® 6 LMVD 20 ST LOULS 88 REND 10 2389 4 392 1 108 2 1563 2 112 19 4564

_ B LMvD 21 MEMPHIS 196 WAPPAPELLO [ 439 5 462 1 128 1 90 Q 1] 13__ 1116

& LMVD 22 VICHKSBUR 14 DE GRAY 9 3149 6 4825 1 309 1 89 o "} i7 8472
__B LMVD __ 22 VICKSBUR_ 19 GREESON_{ NARROWS) 4 3068 g 9 t 5181 1 405 o 4 6. 8654

6 LMVD 22 VICKSBUR 19 OUACHITA [BLAKELY MT 15 4629 6 1142 2 B264 2 1180 1 90 26 13305

6 LwmvD 22 VICKSBUR 188 ARKABUTLA [} aes 2 211 1 1540 2 214 3 274 14 1234
B LMvD 22 VICKSBUR.|89 ENID  _ d 1031 2 256 1 154 1 al 4 37% 15 1843

€ LMvD 22 VICKSBUR {90 GRENADA 7 £55 2 284 1 1N 3 811 1 76 14 1997

6 LMVD 22 VICKSBUR 192 SARDIS 8 471 3 456 1 164 1 62 | 95 14 1248

6 LMVD 23 NEw ORLE 138 WAL LACE 2 1845 1 586 1 640 1 965 [v] ] ‘5 4036

6 tMvD 23 NEW ORLE 352:LAKE 0' THE PINES(FE 23 15078 9 12596 4 5598 2 2478 a 176 41 35924
_. B LMVD___ 23 NEW ORLE 353 TEXARKAMA (WRIGHT PAY 2935188 8 1493 a 433%. 4  747% 2 115 46__38603_

6 LMyD 23 NEW ORLE 413 CADDO 15 9189 5 468 4 5083 2 1386 1 83 27 16209
__ 7 SWO____ 24 LITTLE R__11 BEAVER 12 62490 10 2758 3 B803g 3 1432 1 51 29 18510_

T Sup 24 LITTLE R 12 BLUE MOUNTAIN 8 2892 6 10494 3 T30 2 411 1 70 20 5%47

7 SWO 24 LITYLE R 13 BuLL SHOALS 19 1510 20 12438 1 472 3 3nse 0 4] 43 17639
. _ 7 SwWD_. 24 LITTLE R_ 16 _GREERS FERRY 9 3074 11 5445 2 13139 s 4718 1 86 28 26482

7 SWD 24 LITTLE R 17 DARDANELLE 1 275 0 0 1 183 2 2081 [*} (1] 4 2545

7 SwbD 24 LITTLE R 21 NIMRGOD 8 3010 10 1635 3 752 2 412 ] [+ 23 5809
7 SWD 24 LIFYLE B 23 MHORFOLK ig 1962 14 99394 1 J6A 4 as0d +] & a7 15952

7 SWD 24 LITYLE R 23 DIARK 2 5168 3 747 b 249 2 239§ 'l [} 16 8573

.41 -




24-5

__ INVENTORY OF WATER QUALITY DATA BY STATION TYPE — ; O

| ==TRIBUTARY~- | | ~—~POOL-=~~{ | ~=~NEAR DAM~-} |~~DISCHARGE-]|———OTHER=--|}~—--TOTAL--=}

DIVISION  DISTRICT  PROJECT NSTA  NOBS  NSTA NOBS NSTA  NOBS  NSTA- NOBS' NSTA  NOBS NSTA  NOBS
T 7 swp 24 LITTLE R 193 CLEARWATER 5 1400 5 450 2 340 F 162 1 73 15 2425
7 SWD 24 LITTLE A 200 TABLE ROCK 19 10799 14 4418 2 7315 4 1229 2 43 41 23804
ol R G ok NG ST Ll SRR i I e - - SO MO 5 s b

7 SWD 25 TULSA 20 MILLw000 24 10987 9 634 2 204 5 517 5 315 45 12667
7 SWOD 25 TULSA 102 COUNCTIL GROVE 9 749 3 730 1 147 3 1952 1 B6 . 17 3644
_ 7 5WD_ 25 TuLSA 193 ELK CITY 5 607 2 293 1 152 2 14904 2 72 12 2528 _

7 swD 25 TULSA 104 FALL RIVER 4 146§ 2 42§ 1 134 3 2958 1 59 11 5044

7 SWD 25 TULSA 105 JOHN REDMOND 9 6322 2 554 1 82 4 2928 [ 338 22 11224
.7 SWD ___ 25 TULSA 107 MARION 4 245 t 10§ 1 168 3 _ 2576 2 346 11,3439

7 SwD 25 JULSA 112 TORONTO 5 1355 1 92 2 433 3 2992 1 59 12 4931

7 SWD 25 TULSA 264 BROKEN BOW 9 1434 5 306 1 72 4 2384 0 [ 19 4196
_ T SWD____ 25 TULSA 265 CANTON 11924 [\ o 12379 1 882 Q 0 3 5185

T SWD 25 TULSA 266 CHDUTEAU ] 0 0 0 ] 0 [ 0 Q <] o

7 SWD 25 TULSA 267 EUFAULA 19 16525 18 4177 1 230 2 5925 6 325 44 27242
.7 SWD __ 25 TULSA 268 FORT GIBSQON 2 2657 8 803 = I 190 13371 o 9 2...7027_
7 SWD 25 TULSA 269 FORT SUPPLY 7 527 1 72 1 124 1 a6 0 [ 10 809

7 SWO 25 TULSA 270 GREAT SALT PLAINS 4 7985 0 0 o 0 2 6548 0 o 6 14533
_7 SWD __ 25 TULSA 271 HEYBURN 9 Q. ] )] ['] Q 0 -9 e Q Q.. Q.

w 7 Swo 25 TuLSa 272 HULAH 1 650 0 [/ [} V] Q "] o 1 650
w 7 SWD 25 TULSA 273 KEYSTONE 17 14241 11 3652 1 168 4 6071 2 127 3% 24279
QO 7 SWD ___25 TULSA ___ 274 NEWT GRAHAM 3 3931 {1 - I [ 1 3740 5] Q _4__7671_
7 SWD 25 TULSA 275 OGLOGAH 13 9314 8 941 1 284 3 3425 1 90 27 140584

7 SWD 25 TULSA 276 PINE CREEK 2 1796 [ 0 ] ] 2 709 0 0 4 2505
_ 7 SWD___ 25 TULSA___ 277 ROBERT $_KERR 2 405 Q 0 a__ 3749 Q [} 0 Q —B.. 54
7 SWD 25 TULSA 278 TENKILLER FERRY 20 6166 7 1393 2 440 3 3978 1 21 33 11998

7 SWD 25 TULSA 279 W D MAYOD 0 0 [ 0 0 ] ] ] 0 o 0 [
__ 7T SwWD __ 25 TULSA __ 2B0 WEBBERS FALLS 9 _12204 o a o] 1 33 ("] 0 1412237

T SWD 25 TULSA 281 WISTER 15 1907 ] 319 2 259 4 1442 0 0 25 3927

7 SwWD 25 TUuLSA 282 CLAYTON o [} ] 0 Q [ Q o (1] o ] o
.7 SWD ___ 25 TULSA 283 KAW 1 £032 o = © D a_ Q@ e 0 0 1. 5032

7 SWD 25 TULSA 284 COPAN 0 0 0 [} 0 q 1 844 0 0 1 844

7 SWD 25 TULSA 285 HUGO 2 2038 0 0 0 ] 2 725 ] [] 4 2783
__7 SWD__ 25 TULSA____2B6 OPTImA o o 0 g 0 Q 1 3se4 0 [} 1 3504
7 SWOD 25 TULSA 287 WAURIKA 0 0 0 0 0 [ 1 676 0 o 1 676

7 SwWD 25 TuLsa 348 TEXOMA (DENNISON) 19 11578 & 1145 1 265 4 5207 5 373 35 18568
T SWD ___ 25 TULSA __ 357 PAT MAYSE 0 o 1 136 0 Q a o n__ 0 1 138

7 SWD 25 TULSA 370 HKEMP 2 2292 3 289 2 279 2 1621 0 0 8 4481

7 SWD 25 TULSA 402 GILLHAM 1 7% 0 0 o [ 1 33 0 0 2 108

7 SwD 26 FORT WOR 344 BARDWELL 0 0 0 o 1 134 0 o ] 0 1 134

7 SWD 26 FORT wWOR 345 BELTON{BELL) 3 230 & t619 3 969 2 153 3 253 17 3224
__7T SWD__ 26 FORT WO 34§ BENBROOK 1) 0 o Q 1 1240 a a s Q 1 120

7 SWD 26 FORT WOR 347 CANYON 2 180 4 1211 1 302 1 90 ° 0 8 1783

7 S¥D 26 FORT WOR 349 GRAPEVINE 1 204 0 [ 1 122 0 0 4 0 2 326
7 _S¥D 26 FORT WOR 351 BOBLS CREEK Q 1] 1] Q 3 216 vl Q ] V] 1 218

7 SWD 26 FORT WOR 354 LAVON 8 653 5 1478 1 1153 1 89 6 471 24 3944
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INVENTORY OF WATER QUALITY DATA BY STATION TYPE

[==YRIGUTARY- | [— ~POOL----} | ———NEAR DAM-||~-DISCHARGE-|]==--QTHER-~—{ |~~--TOTAL-—-]
DIVISION DISTRICT  PROJECT NSTA  NOBS  NSTA  NOBS  NSTA NOBS NSTA NOBS NSTA  NOBS NSTA  NOBS
7B MRGT 30 Omzna 336 DARE 12 7ag999 11 t1112 3 2993 1 B340 3 104 28 35640
8 MRD 30 OMAHA 415 CHATFIELD 1 55 1 339 1 135 1 63 0 Q 4 592
TTOTNADT 31 WALLA WA 77 DWORSHAK 23 1360 4 1008 1 265 § 3820 0 0 33 6453
g NPD 31 WALLA WA 78 LUCKY PEAK 13 2438 [} 0 0 0 3 132t 0 ] 16 3757
9 NPD 31 WALLA WA 79 RIRIE 0 0 0 0 [ [ 0 0 0 0 [ R -
T8 NPD 31 WALLA WA 379 TCE HARBOR 1 70 4 194 2 1950 3 4309 0 [] 10 6523
__9 NPD 32 SEATTLE _ BO ALBENI FALLS (PEND O 5 4065 4 2089 [} [ 2 700 0 0 1t 6834
BNPD 32 SEATTLE 204 KOOKANUSA (LIBBY) 11 2358 9 19057 2 6949 2 7303 1 93 257 36358
9 NPOD 32 SEATTLE 377 RUFUS WODDS (CHIEF d 4  327s 0 0 0 o 1 443 Q 0 5 3718
__9 NPD 37 SEATTLE 384 MUD MOUNTAIN 2 586 9 0 [ Q 2 583 0 0 4 1169 _
8 NPO 32 SEATTLE 385 WYNCGOCHEE 0 [¢] 5] 0 [] [ 2 2345 Q 0 2 2445
9 NPD 32 SEATTLE 286 HOWARD A HANSON 5 284 0 [\ 0 o 3 895 0 0 B 1179
TT@'NPD 33 PORTLAND 288 BLUE RIVER ) 0 [ 0 ] 0 [ 0 0 ] 0
9 NPD 32 PORT LAND 289 BONNEVILLE 15 13322 0 0 3 262t 2 2155 0 0 20 18038
__9 NPD __ 33 PORTLAND 290 COTTAGE GROVE 0 0 Q 0 [ 0 0 o <} 0 0 0.
e 9 NeD 33 PORTLAND 291 COUGAR [] 0 ) 0 0 [ 0 0 [] 0 ] ]
S 9 NPD 33 PORT(AND 292 CELILO (DALLES) 2 3508 0 0 1 as 2 3268 ] o 5 6859
- __ S NPD 33 PORTLAND 293 DETROLT 4 770 B 9 9 Q 0 0 0 o 4 770_
& nNeo 33 PORTLAND 294 DEXTER o o ) 0 ) [} o o ) [ [ 0
9 NPD 33 PORTLAND 295 DORENA [} 0 [+] ° [+] 0 Q [ 0 0 V] 1]
__9 wep 33 PORTLAND 296 FALL CREEK_ 0 ) 2 0 Q Q [} [} 0 0 Q 0.
9 NPD 33 PORTULAND 297 FERMN RIOGE 1 214 0 0 ) 0 2 145 0 [ 3 358
9 NPD 33 PORTLAND 298 FOSTER 2 261 [ [} ] 0 1 103 0 Q 3 364
9 NPD __ 33 PORTLAND 299 GREEN PETER 1 320 ¢ 0 [} Q 1 95 0 0 2 415
9 NPD 33 PORTLAND 300 HILLS CREEK ] 292 1 217 1 229 1 69 0 0 7 798
9 NPD 33 PORTLAND 301 JOKHN DAY {UMATILLA) 3 3033 o Q 1 68 1 660 '] 0 -] 3781
__ 9 NPD _ 33 PORYLAND 302 LOOKOUT POINT [1} [1} 9 0 0 Q 0 o ] 0 g 0
9 NPD 33 PORTLAND 304 tOST CREEK ] 0 [} 0 0 0 0 0 [ [] [ 0
9 NPD 33 PORTLAND 305 BIG CLIFF ¢ [+ [} [ o 0 1 52 "] 0 1 52
10 spp 34 SACREMEN 24 BLACK BUTTE 1 1986 ) [ 1 407 1 14e8 [} 0 3 3879
10 SPD 34 SACREMEN 26 ENGLESRIGHT ] [ [ [} 0 0 1 260 0 0 1 260
10 SPD 34 SACREMEN 28 ISABELLA 6 3251 3 158 2 291 2 801 0 0 13___4501
i0 sep 34 SACREMEN 30 MARTIS CREEK a 349 1 237 [ 0 1 313 o 0 5 899
10 SPD 34 SACREMEN 32 NEW HOGAN 1 394 2 32 2 39 1 628 [} 0 6 993
_10 SPD __ 34 SACREMEN 33 PINE FLAT 7 4203 0 0 1 2Q 3 1418 [+] 0 11 5637 _
i0 5D 34 SACREMEN 36 SUCCESS 5 1328 0 [ [ o 3 1923 0 o 8 3251
10 SPD 34 SACREMEN 37 KAWEAH (TERMINUS) 11 4858 [ 0 1 20 4 2681 o 0 16 7357
_10 spp 34_SACREMEN 41 FOLSOM 104349 7 4891 3 9149 4 7105 Q Q _24 25594 _
10 S5PD 34 SACREMEN 43 NEW BULLAROS BAR 1 208 [ [ [ 0 0 0 0 0 1 206
10 SPD 34 SACREMEN 44 CAMANCHE 2 591 0 0 o 0 2 1932 0 0 4 2523
RRY VALLEY 1 '8 2 41 ' Q 1 49 9 Q 4. 108
DON P EDRQ 9 as5g 6 1035 2 335 3 963 4 215 24 3007
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*ee DISTRICT TOTALS #&»

R YOTAL{=-TRIBUT ARY~||——-—PODL--——} | —-NEAR DAM-|}—DISCHARGE=]}=-~=~0THER-==|}-—-TOTAL-——|
T BISTRICT PRDJ  NSTA  NOBS NSTA  NOBS NSTA NOBS NSTA  NOBS NSTA  NOBS  NSTA  NOBS
1 NEW_ENGLAND 22 51 65968 53 18871 40 15379 26 44515 Q 0 170_144833
T2 NEW YORK a f4 1284 4 154 2 217 4 196 0 0 24 1851
3 PHILADELPHIA 3 7 B74 8 763 1 250 3 505 ] ] 19 2302
4 BALTIMDRE 9 19 4034 13 1374 ] 949 13 3620 4 438 57 10415
~ 5 RORFOLK 0 0 0 0 0 0 0 [] [ 0 Q 0 - 0
6 WILMINGTON k] 56 41756 28 12841 7 5504 14 8359 7 547 112 69¢07
__7 CHARLESTON 1 7 976 [ ] 9 9 6 1206 Q ) 13__ 2182
B SAVANNAR 2 90 11786 24 6434 3 1549 6 3417 29 2227 152 25413
9 JACKSORVILLE 1 7 4737 7 2793 2 1744 10 5626 0 [} 26 14900
10 MOSILE 17 260 67752 100 28113 22 11898 44 32843 5 251 431 140787
Ti1 BUFFALD 1 1 323 [] 0 ] 0 [] [} [} a 1 323
12 OETROIT 0 0 0 ° 0 ] 0 0 0 0 4 0 0
_13 CHICAGO 0 [\ 0 o [ 9 9 0 ) 9 ] 9 2
14 ROCK ISLAND 2 11 2940 6 2959 1 143 2 185 2 90 22 6327
15 ST PAUL 13 1B 6746 21 50286 7 1810 6 516 Q 0 52 14098
_18 PITTSBURG 14 143 20025 90 63318 33 20599 3§__23987 38 2929 340 130848
17 HUNTINGT-ON 28 153 37441 174 54808 51 71490 58 23775 18 7043 454 194557
18 LOUISVILLE 15 91 33052 62 99010 18 75187 22 13368 19 1447 212 222064
_19 NASHVILLE 7 147 24887 97 38569 1313973 21 @238 16 1340 294__BE6AT
20 57 Louls 3 37 8805 127 1422 3 409 9 4907 5 336 66 15679
21 MEMPHIS 1 [ 439 5 482 1 125 t 90 o 0 13 1116
_22 VICKSBURG T 56 13388 2t 7274 8 122389 14 2792 tQ 910 106 38753 _
23 NEW ORLE ANS 4 69 51297 23 15143 12 15656 9 12302 6 374 119 94772
24 LITYLE ROCK o 108 36368 93 38929 19 31593 25 19653 5 323 255 126866
_25 TuLsa 35 209 124422 B8 16074 26 98371 64 §7509 33 2191 420 220033
26 FORY WORTH 17 7¢ 24536 55 17216 27 7336 15 10033 18 1428 185 61149
27 GALVESTQON o ] ] 0 Q ] 0 o o (1] 1] [*] "}
_28 ALBUQUERQUE 4 12__ 4737 13 2763 8 2835 7 5671 9 0 a0 __ 16006
29 KANSAS CITY 1 108 29250 131 23862 30 12570 48 25444 34 2797 347 93923
30 OMAHA 20 66 4456t 62 19642 31 10863 18 37277 & 592 183 112958
_31 WALLA WALLA 4 37 __ 3866 8 1202 3 2215 11 9450 Q Q 59 16733
32 SEATTLE 3 27 10566 13 21126 2 8949 12 12969 ' 83 55 51703
33 PORTLAND 17 32 21718 1 217 6 3003 11 6538 ] 0 50 31476
_34 SACREMENTOD 15 69 26984 31 8629 15 11238 2 34 22375 200 4 115 1583 69441
35 SAN FRANCISC 2 8 2489 4 526 3 1577 6 3323 Q 0 21 7925
36 LOS ANGELES 2 o ] o [} 0 0 o [ 0 o 0 0
TOYALS 299 1987 727587 1247 509520 402 349907 54 410709 261 25471 44512023184
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_ INVENTORY OF WATER QUALITY DATA BY STATIOR TYPE

T #¢+ NUMBER OF PRODJECTS WITH ONE OR MORE ENTRY BY DISTRICT saw

L TOYAL!—-TRIBUT ARY~} ——-Pon;-—-];———ung CAM- ;~—-nxs; ARGE=!]——~—OTHEA—- | | ———TOTAL—=}
DISTRICT PROJ  NSYA  NDBS  NSTA  NOBS NSTA  NOBS  HNSTA  NOBS  NSTA  NOBS  NSTA  NOBS
1 NE 22 22 22 i5 15 11 11 22 22 [¢] (] 22 42
N 3 [ 1 2 2 1 1 1 1 [ [ 2 2

3 PHILADELPHIA 3 3 3 2 2 1 1 2 2 1] [ 3 3
__4 BALTIMORE 9 5 5 6 L] & [+ -] g 1 1 7 7
5 NORFOLK [ [ a o ) [ 0 [ [ [ 0 [} 0

6 WILMINGTON 3 2 2 1 1 1 1 3 3 1 1 3 3
__ 7 CHARLESTON 1 1 1 Q < Q 0 1 t 0 0 1 1
B SAVANNAH 2 2 2 2 2 2 2 2 2 2 2 2 2

9 JACKSDNY ILLE 1 1 1 1 1 1 1 1 1 0 [} 1 1
_10 MOBILE. 17 13 13 12 12 10 10 13 13 3 3 15 15
11 BUFFALD 1 1 1 0 a [ [} 0 [ [} [ 1 1
12 DETRDIT 0 [+ ] 0 o ] o o ] 0 [ 0 0
_13 CHICAGO 0 [+ i ] 1] 0 [} 0 o o ' 1] 0
14 ROCK ISLAND 2 1 1 1 1 1 [ 2 2 1 | 2 2
15 ST pauUL 13 5 5 6 ] 4 4 5 5 0 o 6 ]
_16 PITTSBURG 14 14 14 14 14 14 14 14 14 & 3 14 13
17 HUNTINGTON 28 25 as 22 22 28 25 28 28 5 5 28 28
18 LOUISVILLE 15 18 15 15 15 14 14 15 t5 5 5 15 15
_19 NASHVILLE 7 2 7 7 i 7 ki 7 rd [} [ 7 7
20 5T LOULS 3 3 E] 3 3 E] 3 3 3 3 3 3 3
21 MEMPHIS 1 1 i 1 1 1 ] 1 1 0 0 1 1
22 VICKSBURG 1 b 7 & 5 7 7 i S, ; 5 5 i 7
23 HEW ORLEANS 4 4 4 4 4 4 4 4 4 3 3 4 4
24 LITTLE ROCK 10 16 10 9 ] 10 10 14 10 6 5 10 10
_25 TULsa s 21 27 18 18 19 19 27 27 12 12 31 a1
26 FORY WORTH 17 11 t1 1 8 16 16 10 10 4 4 17 17
27 GALVESTON o 0 o o 0 [ o [ [ o ] ] 0
.28 ALBUQUERQUE 4 k| 3 2 2 3 3 3 3 a 0 3 a
29 KANSAS CITY 1t 1 1" 11 1 1t 11 1" 11 10 10 [l 11
30 OMAHA 20 15 15 18 18 20 20 1 1" k] a 20 20
31 WALLA WalLA 4 3 k| 2 2 2 2 k| kY 0 0 3 a
32 SEATTLE 6 5 5 2 2 1 1 6 [} 1 1 -] [
33 PORTLAND 17 ] a 1 1 4 4 8 e [} ] 2 ]
_34. SACREMENTD 15 14 14 8 a g Q t4 14 1 1 15 15
35 SAN FRANCISC 2 2 2 2 2 2 2 2 2 o o 2 2
36 LDS ANGELES 2 2 Q 0 0 [ 0 ] 0 o 0 0 0
TOTALS 299 2427 242 201 201 219 210 242 242 77 77 a7 mn
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Inventory of Phosphorus, Chlorophyll-a, and
Secchi Data at Pool Stations
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INVENTORY DF TOTAL-P, CHL-A, & SECCHI DATA (PDOL STATIONS)

Te====== TOTEL Pom—emmom == T—==—==CHLUHOPRYLL-A——————- 1 [==-----SECCRT DEPTH-~—-—— T
DIVISION  DISTRICT  PROJECT NSTA  NOBS DFIRST DLAST  NSTA  NOBS DFIRST DLAST  NSTA  NDBS DFIRST DLAST
1 NED 1 NEW ENGL 142 BUFFUMVILLE 1 t 710607 T10E07 0 0 0 0 1] @ 0 0
1 NED 1 MEW ENGL 144 EAST BRIMFIELD 0 0 [ 0 [ 0 0 o [ 0 0 o
1 NEQ T NEW ENGL 747 LITTLEVILTE 4 0 [} 0 () [} )] U 0 o T o
1 NED 1 NEW ENGL 148 TULLY 1 22 110628 780821 ] 0 Q 0 0 o Q o
1 NED 1 MEW ENGL 150 WESTVILLE 1 18 710706 780811 [ 0 0 0 0 0 0 0
T NEPT T NEW ENGL™I57 BLACR ROCK T 7307377730737 [ [ ] ] [} 4 [] o
1 NED 1 NEW ENGL 152 COLEBROOK RIVER 9 0 ] 0 0 0 ] 0 0 [ [} 0
1 NED § NEW ENGL 155 HANCOCK BRODK [ 0 0 0 o 0 0 0 o o 0 [
1 HED T NEW ENGL 156 HOP BROOK ) 3§ 730530 760831 ] [ [} 0 [4 U [} 0
1 NED T NEW ENGL 158 MANSFIELD HOLLOW V] [} 0 0 0 [} 0 0 Q 0 0 0
1 NED 1 NEW ENGL 159 NORTHMFIELD BROOK t 35 710708 780831 ] a Q 0 ] 0 0 Q
1 NED T 1 REW ENGLT162 WEST THOMPSON ] T07 750825 7ao82l [] o 0 0 4 [ [ (4
1 NED 1 MNEW ENGL 164 EDWARD MCDOWELL [ [ 0 [} [ Q 0 0 0 0 0 0
1 NED 1 NEW ENGL 165 EVERETT 0 [ 0 0 0 0 [] 0 0 0 9. 0
1 NEG 1" RER ENGL 1%6 FRANKLIN FALLS [} ] 0 [ [] [} [] ? [ ] 0 0
1 NEO 1 NEW ENGL 187 HOPKINTON 8 64 760622 780829 [} 0 ] 0 0 [} 0 0

1 NED 1 NEW ENGL 168 QTTER BRODK ! 29 760715 780824 0 Q Q 0 ] o 0 __0_
1 NED T T NEW ENGL 169 SUARY MOUNTAIR T 78 710628 790B3T [ ] [ [ [ 0 [4 (1)
1 NED 1 NEW ENGL 170 BALL MOUNTAIN 1 22 710727 780829 ° 0 0 0 Q ] 0 0

1 NED 1 NEW ENGL 172 NORTH HARTLAND ¢ 0 9 0 0 [*} 0 0 ] 0 0 0_
T NEG T 17 NEW ENGL 173 NORTH SPHIRGFIELD [] 0 (] 0 0 0 ] ] [:] 1] 0 0
t NED 1 NEW ENGL 174 TOWNSHEND 1 2Q¢ 750825 780B29 [} 0 0 0 Q 0 9 0
T2 NADT % NEW VORR 7771 EASY BARRE L) < 0 0 Q ] [] [] 0 0 ] o
2 NAD 2 NEW YORK 176 WATERBURY 3 24 720602 790501 2 5 720802 721005 ] 8 680711 790501
__2 NAD MEW YORK 177 WRIGHTSVILLE 0 0 0 0 ] 0 0 0 1 1 690822 £90822
2 NAD 3 PHILADEL 307 BELTZVILLE 4. 53 720824 731004 4 10 720824 731004 3 9 730447 731004

2 NAD 3 PHILADEL 313 FRANCIS E WALTER 0 0 0 o [ 0 0 0 0 0 0 o
T2 NAD T3 PHILADEL 318 PAoMPTON 5 43 720510 731208 2 6 720510 720823 [ [ 1] ]
2 NAD 4 BALT IMOR 227 ALMDND 0 0 9 0 0 0 0 0 [+ 0 0 0_
T2 NAD T4 BALTIMOR 229 wWHITNEY POINT [] 0 [ 0 0 (] ] 0 0 ] 3] 0
2 NAD 4 BALTIMOR 306 ALVIN R BUSH (KETTLE 0 0 0 0 0 [ 0 0 0 0 0 0

2 NAD 4 BALTIMOR 310 CURWENSV1LLE 1 1 740717 740717 ° Q o] Q 1 t 740717 740717 _
~2 NAD 2 BALTiwOA 312 F J SAYERS [BLANCHAR 4 25 720831 731002 4 9 72083% 731002 3 7 730413 731002
2 NAD 4 BALTIMOR 320 RAYSTOWN ] 76 740514 760721 4 38 740514 760721 4 12 740514 740919
2 NAD 4 BALTIMOR 329 STILLWATER 0 0 1) 0 0 [ 0 0 0 9 0 [}
T2 kb 4 BALTIMOR 398 BLOOMINGTON [] ] [] 0 [ [} ] 0 0 [] [] 1]
2 NAD 4 BALTIMOR 401 SAVAGE 0 0 o ] 0 0 o o 0 o 0 o
T3 SA6T B WILMINGT 233 B EVERETY JORDAN (NE [ 0 0 0 [} o ] ] 0 0 0 )
3 SAD 6 WILMINGT 372 JOHN K KERR 25 597 §50104 790925 15 52 730407 790730 24 259 730407 790809
3 SAD 6 WILMINGT 37% PHILPOTT Q 0 Q 0 [+] "] i) 0 [+] 0 [} o]
3 SAD 7 CHARLEST 232 W KERR SCOTT 0 0 ° 0 [ 0 ] 0 © 0 0 0




A5-2

_INVENTORY_OF TDTAL-P, CHL-A, & SECCHI DATA_LPQDL___S‘IAT[UNS]

----- ~=TOTAL Pw=—=-==m=—==|!-uc———CHLOROPHYLL=A---—-—=| |-———---SECCHI DEPTH---~—-=|

DIVISION  DISTRICT PROJECT NSTA  MNOBS DFIRST DLAST NSTA  NOBS DFIRST DLAST NSTA  NOBS DFIRST DLAST

3 sap B SAVANNAH 74 CLARK HILL 14 288 730623 BOO110 n 33 730623 731112 12 33 730623 790917
3. 5AD__ B SAVANNAHM J3Q HARTWELL 13 252 710826 791211 32 36 7306286_731313_____12_ 36 730626 731113 _

3 Sap 9 JACKSONV 66 DCKLAWAHA (RODMAN) L] 153 700507 770719 2 751113

3 <ap 10 MOBILE 1 CLAIBORNE 3 33 770824 780928 k] tg 770824 771208 3 34 770824 780928

3 sap 50 MOBILE 2 COFFEEVILLE (JACKSGM ] 0 o o 0 0 o [+] 0 ] o 0
3 SAD___ 10 MOBILE 3 HoLT 2 34 730602 731031 2 6 730607 731031 2 6 730607 73103{_

3 SAD 10 MOBJILE 4 JONES BLUFF 1 11 770816 780915 1 6 770816 771129 [ 11 770816 780915

3 SAD 10 MOBILE S DEMOPOLIS 1 2 781005 781005 [ 0 Q ] 1 1 791005 781005
__3 SAD___ 10 MOBILE____ T WARRIDA 1 _t 780801.78080Q1 [+] Q Q ] 1L 1 780801 780BO{ _

3 sap 10 MOBILE g MILLERS FERRY 3 33 770822 780922 3 17 770822 771207 3 30 770822 780922

3 SAD 10 MOBILE 69 ALLATOONA 14 206 730630 771206 6 18 730630 731114 14 52 730630 771208
—3 Sap, 10 MOBILE. ___ 70 GEDRGE W_ANDREWS 0 0 a Q Q _a [ Q Q Q__.,. Q. . 0.

3 SAD 10 MOBILE 71 SEMINOLE (WOODRUFF) 6 55 730620 741031 ] 16 730620 741031 5 15 730620 731103

3 Sap 19 MOBILE 72 WALTER F GEORGE (EUF 9 67 730619 780927 4 12 730619 731103 9 37 730619 780927
3 SAD___ 10 MOBILE 73 WEST_POINT 7 2649 740116.791018 o Q Q -0 25 Bl 750519 790213_

3 SAD 10 MOBILE 75 CARTERS 7 126 760914 771213 ] 0 Q ] 4 40 770719 780110

B 3 Sap 10 MOB]LE 76 SIDNEY LANIER 18 303 730629 780413 12 36 730629 731110 12 36 730629 731010
£~ 3 SAD 10 MOBILE 191 OKATLIBBEE Q 0 o Q a 0— .. V] 0 3 RPN il

~ 3 SAD 10 MCBILE 405 GAINESVILLE L/D 1] o [ ] 4] 0 Q +] 0 0 ]

3 SAD 10 MOBILE an BANKHEAD 8 119 721025 731030 4 12 730608 731030 4 12 730608 731030

0 0 ] o o o} ]
_5 NCD 14 ROCK_ISL__98 CORALVILLE [} n n a o] o B
§ NCD 14 ROCK 1SL 99 RED ROCK 4 129 680412 761130 6 10 740415 740924

P NCD____15 51 PAUL _17B GULL 5 14_I2QIDL1£QBL]___3—!J2Q103_121024.___‘|_2&_'120702 780817

5 Nco 15 ST PAUL 179 LAC QUI PARLE ] 179 BTOT13 79100: 5 36 780926 790806 5 25 780926 790806

5 NCD 15 ST PAUL 1BO TRAVERSE 0 0 0 0 0 0 0 0 0 0
5 NCD___15 ST PAUL_.1B1 LEECH. 5 _lduim&mms__l_imwln.QL__d—ll_llohl 123021

5 NCD 15 ST PAUL 182 ORWELL 0 ] 0 0 L] 0 Q Q 0 0 ©

5 NCD 15 ST PAUL 183 CRDSS 0 0 [} 0 o 0 0 0 Q 0 0 9
5 RCD_15 ST_PAUL.__184 POKEGAMA a a o 4] Q a a o 0 __a 0 scvima

5 NCO 15 ST PAUL 185 SANDY 0 [} ] 0 0 0 0 0 0 Q [:} 0

5 NCD 15 ST PAUL 1B6 WINNIBIGOSHISH o Q 0 0 0 [} 0 o 0 0 o ]
5 NCp__ 15 SY_PAUL__1B7 PINE_RIYER Q 0 0 [} a n 0 D n Q Y D a_

5 NCD 15 ST PAUL 236 HOMME 0 ] 0 0 0 0 0 0 0 0 0

5 NCD 15 ST PAUL 237 ASHTABULA (BALDHILL) 5 a5 749430 T40917 5 12 740430 740917 5 12 740430 740917
S NCD____15 ST PAUL 1399 EAU GALLF 5 A5 780922 790718 5 98 7R0922 790718 5 30.780822_7307218
_____________________________ AT R B RERITA ki Tt T

4 ORD 16 PITTSBUR 243 BERLIN 12 109 730424 750827 7 23 730424 731008 t0 28 730424 750827
4 ORD 16 PITISBUR 252 MICHAEL J KIRWAN 4 = 3 730524 770829 ¥ 0 ] o L 8730026770829

4 ORD 16 PITTSBUR 254 MOSQUITO CREEK 1" Bg 730421 760824 2 6 730421 731009 10 41 730421 760824
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_INVENTORY QF YTOTAL-P, CHL-A, & SECCHI DATA (POOL STATIONS)
f-———- [ T i —— CHLOROPHY LL-A-=——=-- [1-—=~-=-SECCHI DEPTH---2==

i
DIVISION  DISTRICT  PROJECT NSTA  NOBS DFIRST DLAST  NSTA  NOBS DFIRST DLAST  NSTA  NOBS OFIRST DLAST
T4°6aD 18 PITTSBUR 308 CONEMAUGH RIVER 2 5 730702 730702 [ 0 o [ 1 27730702 750505
4 0”D 16 PITYSBUR 309 CROOKED CREEK 2 16 730717 140612 o 0 ¢ 0 3 7 730717 7405692
_4 0ap 18 PITTSBUR 311 EAST BRANCH CLARION 4 40 TI0620 760922 3 124 740603 741024 4 B 730830 750716
4 orD 16 PITTSBUR 314 LOYALHANNA t 3 730703 730793 o 0 o 0 2 4 730703 750506
4 ORD 16 PITTSBUR 315 MAHONING CREEXK 1 9 720719 740613 3 0 o 0 2 2 740813 740613
4 ORD 16 PITTSBUR 317 SHENANGD RIVER 10 217 720523 170818 3 9 730420 731008 13 39 730420 770609 _
T4 0RO 16 PITTSBUR 318 TiONESTA 3 19 730621 750714 ] ° 0 0 3 S Tdp702 750714
4 ORD 16 PITTSBUR 319 YOUGHIOGHENY RIVER 5 117 730508 750618 0 0 [ 0 [ 57 730815 750618
__4 0RO t6 PITTSBUR 322 WDODCOCK 4 305 740528 771019 :) 0 0 o 4 12 750814 770614
4 DRO t6 PITTSBUR 328 ALLEGHENY (KINZUA) 15 333 660105 780726 4 12 730420 731005 16 175 730420 750604
4 DRD 16 PITTSBUR 393 TYGART 9 255 730423 780718 3 9 730423 731005 12 85 730423 740925
LT 17 HUNTINGY 123 DEWEY 198 740529 780721 0 [ 0 o ° 0 ] 0
4 ORD 17 HUNT INGT 124 FISHTRAP 120 750312 780622 o] 0 0 ] 0 0 0 0
__4 DRD 17 MUNTINGF 125 GRAYSON 130_74070%, 780622 0 0 0 0 0 o __ o _0_
3 OrD 17 HUNTINGT 127 GREENUF L/D [ 0 0 ] 0 0 ° 0 [ [ 0
4 ORD 17 HUNTINGT 239 PAINT CREEX 120 741112 780726 0 [ 0 ] 1 2 750506 750905
_4 0rRD 17 HUNTINGT 24t ATWOOD 93 730420 771005 4 12 730420 731008 S 14 730420 760830 _
3 ORrp 17 HUNTINGT 242 BEACH CITY 18 730420 760922 1 3 730420 731008 1 3 730420 731006
4 ORD 17 HUNTINGT 245 CHARLES MILL 36 730420 780808 k] 9 730420 731006 a 11 730420 780808
4 ORD 17 HUNT INGT 246 CLENDENING 70 740820 780817 [ 9 9. .0 1 2.760427 760903 _
4 orp 17 HUNT INGT 247 DEER CREEK 118 730428 780724 3 8 730428 731010 [ 10 730420 750912
4 ORD 17 HUNT INGT 248 DEL AWARE 85 730426 780819 ] 9 730426 731010 3 9 730426 731910
__4 ORD 17 MUNT INGT 249 OILLON 83 730426 170812 3 g 730425 131008 4 10 730426 770812 _
ORD HUNT JNGT 251 LEESVILLE 32 740918 760921 ) o 1 2 760518 760831
ORD HUNT INGT 255 PIEOMONT 78 730730 771005 o o 1 2 770412 770811

_HUNT INGT 256 PLEASANY HILL ' 8730420 7310086 2 ﬁ 13042Q ;!JOOE 2 6_730420 731006 _

AROOPRRERAORNS NN UAROOANNUORNETACOD S

7
7
z
7
7
T
7
7
?
7
7 HUNT INGT 258 TAPPAN
7
7
7
z
7
7
7
7
7
7
7

4
4
4 t r
a4 HUNT INGT 257 SENECAVILLE 6 740820 760817 (] 1 2 760420 760817
4 oro 81 730421 760921 3 9 7304:1 nnooe 4 11 730429 760902
.4 gro _HUNT JNGT 259 BURR_DAX{ TOM _JENKINS 21 740823 153111 0 Q Q 9 ] 9 e )
4 ORp 1 HUNT INGT 261 WILLS CREEK 26 740521 771006 Q 1] 0 0 0 Q 0 0
4 ORD 17 HUNT INGT 373 JOHN W FLANNAGAN 1 195 730405 791101 5 11 730405 730927 s 10 730405 730527
__4 gRp 17 HUNTINGT 374 NOATH FORK_OF PQUND 94 750614 780614 @ [¢] Q 1] 9. MR TR o_
4 ORD 1 HUNT INGT 389 BLUESTONE 140 730403 780711 4 10 730403 730926 4 10 730403 730926
4 ORD 17 HUNTINGT 390 EAST LYNN 211 730213 T7B0BO4 0 0 0 e
__4 ORD 17 HUNTINGT 391 SUMMERSVI(LE ':lu:om:uaozos_i__tmogva_z:mzs_s_u_nodoa 730928
4 ORD 1 HUNT INGT 392 SUTTON 123 740320 780712 ] 0 ¢ 4] (+] 0
4 ORD 1i HUNT INGT 394 WINFIELD [+] [} Q 1] (4] ] Qo 4 0 D 0
_'_l URQ 1 _HUNI]NGI’ 406 WHICINVI_LLL [v] o] 0 Q 0 Q Q o .\ TSI . | S | [
4 ORD 1 HUNT INGT 416 ALUM CREEK 106 750615 780820 0 ] Qe o t 2 760413 760827
LOUISVIL 90 CAGLES_MILL 3 152 710727 780495 3 39 730620 77Q8Q3_ 3 117 710727771121
LOUTSVIL 91 HUNTINGTON 2 102 711110 771108 2 15 731010 770720 2 56 710713 771108
LOUISYIL 92 MISSISSINEWA 6 159 710630 780412 8 3t 730503 770721 6 75 730503 771109
LOUISVIL ©3 MONRODE 9 244 71072% 780418 a 57 730510 770822 9 154 710663 771129
LOULSVIL 94 SALAMONIE 3 127 711005 780411 3 16 740625 770512 3 95 710712 771108




_INVENTORY OF TOTAL-P, CHML-A. & SECCHI DATA (PODL STATIONS)

=== TOTAL P—wmmmmme=—— TT-——= CHLOAOPHYLL-A=-——-—— P SECCHI
DIVISION  DISTRICT  PROJECT NSTA  NOBS DFIRST OLAST  NSTA  NOBS DFIRST DLAST  NSTA  NOBS DFIRST DLAST
T4 OfRD 18 LOUISVIL 95 C M HARDEN (MANSFIEL 3 120 711027 180404 3 17 760427 770902 3 109 710707 771122
4 ORD 18 LOUISVIL 97 BROOKVILLE 2 190 74¢328 771118 3 32 740605 770921 3 77 740328 774116
_ 4 0OrRD___ 18 LOUISVIL 120 BARREN R]VER 14 317 710326 780329 14 71 730518 770907 20 284 710615 771101 _
4 DRD 18 LOUTSVIL 121 BUCKHORN 2 125 720816 771027 2 18 731030 770901 5 146 710608 771027
4 ORD 18 LOUISVIL 126 GREEN RIVER 4 150 701012 780420 3 40 730918 770913 5 179 710602 771115
__4 0RD 18 LOUISVIL 128 NOLIN RIVER 1 166_730319 780406 3 34 740418 770927 S 173 710617 771108 _
a oap 18 Loulsvii 129 ROUGH RIVER 1 156 730316 780316 4 43 711024 770920 6 194 710720 771026
4 ORD 18 LOUISVIL 134 CAVE AUN | 112 740550 780410 2 23 740710 770921 3 55 740326 771020
4 ORO 18 LOUISVIL 260 WEST FORK QF MILL CK t 103 749479 780405 1 6 740906 770818 __ t 27 740710 771121
3 oro 18 LOUISV!L 263 CLARENCE J BRGNN 3 185 740326 771117 2 18 740604 770927 3 51 749424 771117
_ 4 OAD___ 19 NASHVILL 119 BARKLEY_ 16 182 711014 780726 15 34 730516 _ 780726 15 35 711014 780726
4 oAD" 19 NASHVILL 122 CUMBERLAND (WOLF CRE 11 199 710714 770803 9 27 730523 770803 1t 607710427 770803
4 ORD 19 NASHVILL 337 CENTER HILL [ 152 710728 760406 a 20 760406 760406 [} 91 710527 760406
4 DRD 19 NASHVILL 338 CHEATHAM 14 139710708 790821 g 31 730521 780719 12 38 710708 780719 _
74 ORD 19 NASHVILL 340 J PERCY PRIEST 17 706 710722 780929 16 407 730521 781012 17 391 710225 781012
4 ORD 19 NASHVILL 342 OLD HICKORY 12 163 710707 790716 8 53 730522 780711 12 57 710707 7807t1
A 0RD_ 19 NASHVILL_343 DALE_HOLLOW 15 227 710782 7700802 10 29 nosla 770802 16____106_ 710429 770902_
6 LMVD 20 ST LDUIS B1 CARLYLE 3 33 730508 731018 3 9 730508 731018 3 9 730508 731018
- 8 LMVD _ 20 ST LOUIS 87 SHELBYVILLE 7 13_11102;1,1310!9 & 18730508 731048 __ & 18 730508 731018_
~ 76 tMyD 20 ST LOUIS 8B REND 5 730508 790626 4 12 730508 731019 4 12 730508 731019
© .8 LMVD 21 MEMPHIS_ 196 WAPPAPELLO _ 4 45 reednajuwa_! 12 740409 'Mrtms 4 12 740409 741008
6 LMVD 22 VICKSBUR 14 DE GRAY 6 87 740325 741017 B 20 720505 741017 -] 20 720505 741017
__6 LMvp___ 22 VICKSBUR _18 GREESON ( NARROWS) (1] 0 0 9 0 2 o.____ 9 _0 B DS S« B
T8 LMvD 22 VICKSBUR 19 OUACHITA (BLAKELY MT 7 114 740325 760602 6 18 740325 741018 3 18 740325 741018
6 LMVO 22 VICKSBUR 1BS ARKABUTLA 3 31 730613 731104 3 9 730613 731101 ] 9 730613 731101
5 LMyD 22 VICKSBUR 189 ENJD_ 3 35 730612 731191 a4 9 730612 73tjel 3 9 730612 731101
6 LMVD 22 VICKSBUR 190 GRENADA 3 40 730613 731102 3 9 730613 731102 3 9 730613 731102
§ tMv 22 VICKSBUR 192 smms 4 53 730613 73110t 4 12 730613 731101 4 12 730613 731101
s LMvD 23 NEW ORLE 138 HALLACE 0 0 ° 0 0 Q 0 0 [} 0 0 0
6 LMVD 23 NEW DRLE 352 LAKE 0' THE PINES(FE 10 178 691204 790815 4 16 740322 741108 9 42 740322 790815
8 LmvD _ 23 NEW QORLE 353 TEXARKANA{WRIGHT PAT 11 160 691204 790899 4 16 740322 741108 Q49 740322 790809 _
6 LMVD 23 NEN CRLE 413 CApDO 7 40 740321 150723 L] 24 740323 741111 6 24 740323 7411
_1_swo_2-3__Lx_T__rLE___J1 BEAVER _ Jﬂ_aﬂ_z_u_mnuaosm a 24 740403 lqtom_u_ua 740403 781205
7 swD 24 LITTLE R 12 BLUE MOUNTAIN 3 63 720817 780926 2 6 740328 741018 7 42 740328 780926
7 Swp 24 LITTLE R 13 BULL SHOALS 13 316 670907 781003 8 32 740406 T41015 20 141 7404086 781208
.7 Swo___ 24 LITTLE R__16 GREERS_FERRY 10 309 7401327 791204 4 16 740327 741047 12 180 740327791105
7 SWD 24 LITTLE R 17 DARDANELLE 1 9 720918 721002 0 [ 0 0 [ o ¢ 0
7 SWD 24 LITTLE R 21 NIMROD " 86 721004 780926 2 B 740327 741018 ) 53 740327 780926
_ 7 S¥p____ 24 LITYVE R 22 NORFOLX 10 242 870088 _7R0929 d 28 740405 741010 14 114 740405 7B1206
7 SwD 24 LITTLE R 23 DZARK 4 49 720830 720913 0 0 0 [ ] 0 0 0




A5-5

0S¥

_INVENTORY OF TOTAL-P, CHL-A, & SECCHI DATA (PDOL STATIONS)
——————— TOTAL P===—w--=ww=-—]|~=—=——CHLORQPHYLL-A-——==-——| | ==——=——SECCH] DEPTH--~-—-—|
DIVISION  DISTRIGT  PROJEGT MSTA  NOBS DFIRST DLAST  NSTA  NOBS DFIRST DULAST  NSTA  WOBS DFI{RST DLASY
TP EWD T 24 LITTLE R 193 CLEARWATER 5 41 740409 791005 E] 9 740409 741008 7 19 749409 781005
7 SwWo 24 LITTLE R 200 TABLE ROCK 12 d1t 740405 791004 9 36 740405 741011 16 116 740405 781206
7 SWD 25 TuLSA 20 MIL1wOO0D th 57 730904 7410617 3 9 749325 741017 a 9 740325 741017
T SWD 25 TULSA 102 CQUNCIL GROVE 3 18 740411 741002 3 9 740411 741002 3 9 740411 741002
__T SW0__ 25 TULSA 193 ELK CITY 2 10 7404910 1419643 2 4 740410 741003 2 5 740410 741003 _
T Swp 25 Tulsa 104 FALL RIVER 2 13 740410 741002 2 6 740410 741002 2 B 740410 741002
T 5WD 25 TULSA 105 JOHN REDMOND 2 11 740411 741001 2 6 740411 741001 2 68 740411 741001
_T 5D 25 TULSA 107 MARION 2 21 740432 741902 2 € 740412 741092 Fl 6 740412 741002 _
7 SWwp 25 TULSA 1t2 TORONTOD 2 12 740410 741002 2 6 740410 741002 2 6 Tdpai0 741002
7 SWD 25 TULSA 264 BROKEN BOW [ ap 770614 770808 o 1] 0 0 0 ] 0 o
__T SWo_ 25 TULSA 265 CANTON 1 4 671002 761918 ) Q [ 0 o o 9 9_
7 SMD 25 TULSA 266 CHOUTEAU [] [ 0 ] [ ] 0 [} [ [}

T SWD 25 TULSA 267 EUFAULA 17 249 740401 790830 9 36 7404¢1 741022 10 38 740401 790829
7 SWD_ 25 TULSA 268 FORT GIBSON § 55 790301 790519 0 ] 2 ] 9 ¢ ] 0_
T swp 25 TULSA 269 FORT SUPPLY 2 14 740229 741024 F] 6 740329 741024 2 6 740329 741024

7 SWe 25 TULSA 270 GREAT SALT PLAINS o o] 0 0 Q 0 o [+] 0 0
_ T S5WD___ 25 TULSA 27t HEYBURN 1] o] 0 n g Q 1} o o 0 0 Q_
T Swp 25 TULSA 272 HULAH [ 0 [ [ 0 q [} [* ] 0 0 ]
T SWD 25 TULSA 273 KEYSTONE 12 219 650301 741023 11 33 740402 741023 11 33 740402 741023
_ T SHD 25 TULSA 274 NEWT_GRAHAM 0 o] ] Q ] 1] Q v} Q 9 0 Q.
7 5Wp 25 TULSA 275 DOLODGAH 10 97 740402 741021 10 24 740402 741021 10 24 740402 741029
7 $WD 25 TULSA 276 PINE CREEK 0 0 1] 0 0 0 ] o ] 0 0 0
.7 SWD___ 25 TULSA 277 ROBERY S_KERR k] 151 730731791204 ] 9 ] ¢ ') 1} Q o_
T SWD 25 TULSA 278 TENKILLER FERRY 9 1tq 740403 790808 4 16 740403 741021 4 16 740403 741021
T SWD 25 TULSA 279 W D MAYQD 0 1] 0 Q 0 Q 0 Q o 0 0 0
__T swD 25 TULSA 280 WEBBERS FALLS 0 n 0 Q ] 0 o bl Q 9 0 L0
7 SWD 25 TULSA 281 WISTER [ 47 740328 770803 2 B 740328 741021 2 B 740328 741021
T SWD 25 TULSA 282 CLAYTON 0 0 ] 0 ] 0 ] ] 0 0 o
__ 7 SwD 25_TULSA 283 KAW Q 0 [4] Ls] L] 0 [4] [+] [1] 9 Q 1]
T SwD 25 TULSA 284 COPAN 0 [} 0 o 0 ] <] [1} ] o 0 [}
7 SwD 25 TULSA 295 HUGO [} 1} 0 L] 0 ] ] [ ] [\ 0 0
__7 SwWD 25 TUlsa 296 OPTIMA 0 v} o a 0 Q o o 0 a Q Q_
7 SwD 25 TULSA 297 WAURIKA o [} L o [} Q [+) ¢ L] 0 0 4]
7 SWD 25 TULSA 348 TEXOMA (DENNISON) 7 95 749309 741031 T 27 740309 741031 7 28 740309 7410
7 SWD___ 25 TULSA 357 PAT_MAYS 91203 §91203 0 o] o 2 L] 0 Q o
7 SwD 25 TULSA 370 KEMP 4 19 749304 741028 4 12 740304 74t028 4 12 740304 741028
7 SwWo 25 TULSA 402 GILLHAM Q [+] ] L] o Q [¢] ) L] L} Q
7 SWOD 26 FORT WOR 344 BARDWELL 1 | 691202 691202 Q a [ 0 [ [
T SWD 26 FORT WOR 345 BELTOMN(BELL) & 189 740313 790803 4 18 740313 74ti01 g 43 740313 7908032
7 _SWD 2§_FOAT_wWOR 3496 _BENBROOK 1 1700114 7001t4 o 4} "} a o 0 Q
T SWD 26 FORT WOR 347 CANYON 5 80 740313 780909 4 16 740313 741105 5 19 740313 750820
7 SwD 26 FORT WOR 349 GRAPEVINE 1 1 691201 631201 [ 0 ] ] 0 0 0 o
7 _SWD 26 FORT WOQR 351 HORDS CREEX 0 o f [ o o i o o0 0 o]
7 SWD 26 FORT WOR 354 LAVOR 8 149 700112 780723 7 66 720517 730723 T 47 740308 790723
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_INVENTORY OF TOTAL-F, CHL

A5-6

_SECCHI

DATA (PUUL STA lDNS]

CHLOROPHYLL-A===-~-= !

SECCHI™ BER

DIVISION  DISTRICT  PROJECT NSTA NGBS ODFIRST OULAST  NSTA  NOBS DFIRST DLAST  NSTA  NOBS DFIRST DLAS
7 BWDT 26 FORT WOR 355 LEWISVILLE{GARZA LI¥ 12 201 691201 790807 [ 23 740317 741031 12 52 74032311 790807
7 SHWD 26 FORT WOR 356 NAVARRO MILLS 1 1 691202 691202 o 0 0 0 0 0 0 0
T 5WD 26 FORT WOR 358 PACCTOR 9 0 0 0 0 0 [ 0 o . I
7°5W0 26 FORT WOR 2359 SAM RAYBURN (MC GEE 16 486 651101 790815 3 74 720203 790620 15 B3 7403ig 7908715
T SWD 26 FORT WOR 360 O ¢ FISHER (SAN ANGE t 10 740304 741029 1 4 740304 741029 1 4 740304 741029
7 SWD 26 FORT WOR 361 SOMERVILLE 9 129 709303 790803 3 11 740314 741108 9 37 740314 790803
7 SwW0TT 28 FORT WOR 367 5T1ULHOUSE POLLOW{LA 3 S0 7407313 741104 3 12 740313 741163 3 13 740313 741104
7 5WD 26 FORT WOR 363 WACD 0 0 0 0 o 0 0 0 0 0 0
7 SWD 26 FORT WOR 364 wWHITHEY 10 210 740308 790810 4 15 740308 741104 19 4§ 740308 790610 _
T 5WD 26 FORT woR 371 B A STEINHAGEN (TOWN 0 0 o 0 ° o 0 [1) 3] @ 0 o
7 5wWD 28 ALBUQUER 65 JOHN MARTIN (HASTY) 2 38 750722 780301 © o . (4 6 __ .0 _. . 0o_
T 7 SWD™ 38 RLBUQUER 218 ABioulu’ 3 32 750501 780814 2 5 760525 780428 5 51 730861 781{17
T SWD 28 ALBUQUER 219 CONCHAS 7 97 750422 790627 € 20 75050t 7B0627 10 65 741016 790215
7 5D ___28 ALBUQUER 407 TRINIDAD 0o 0 0 9 ¢ ] 0 9 o O o O = A5
8 MHD 29 KANSAS C 100 RATHBUN 12 72 710512 780817 [} 18 740419 740924 to 21 7i04ta 780817
8 MRD 29 KARSAS C 106 KANOPOLIS 9 54 £90371 7170809 ] 17 740412 7708909 3 13 710429 741004
B MR 20 RANSAS T i08 MILFORD 10 89 §902325 770913 4 12740411 741003 6 27 710421 770913
8 MRD 29 KANSAS C 109 MELVERN 10 99 730604 750909 3 9 740412 741001 a g 740412 74100%
8 MRp 29 KANSAS € 110 PERRY 13 143 §70330 750719 5 14 740412 741004 13 40 690616 741004
B MRD T 28 KANSAS T'111 POMONA 17 101 690223 780731 13 76 740411 786731 6 22 710408 780510
B MRD 29 KANSAS C 113 TUTTLE CREEK 9 62 690422 770914 3 9 74041t 741002 5 20 710422 770914
B Map 29 KANSAS € 114 WILSON 10 162 680217 770901 3 9740412 741091 4 19 710428 744001 _
B MAp 29 KANSAS C 194 POMME DE TERRE 16 140 680429 790802 5 14740408 731008 15 31 710727 790802
B MRD 29 KANSAS C 195 STOCKTON 19 203 710407 760624 5 15 740408 741009 8 25 710407 747008
B MAD__ 29 KANSAS C 207 HARLAN COUNTY B 75 890407 75073} 3 9 740416740930 q 1B 710427 740930 _
8 MRD 30 DMAHA 64 CHERRY CREEK ? 49 750507 780909 3 g9 750507 751009 7 23 750507 770713
8 MAD 30 DMaH4 203 FORT_PECK 3 99 80508 780821 o} Q ¢ 0 2 27 760610 781005
B MRD 30 OMAHA 208 OLIVE CREEK 2 11 741008 770720 0 [} ) 0 [ 9 760506 781018
8 MRD 30 DMAHA 209 BLUESTEM 3 21 730424 770930 0 0 [ 0 2 Y9 760504 761017
B MRD 30 OMAHA 210 WAGON TRAIM 3 24 740523 7Tep4i@ 0 0 o 0 2 16 760520 781017 _
B MRD 30 OMaHA 211 STAGECOACH 3 15 740925 170720 ) ] [ 0 2 T 760513 781017
B MAD 30 DMaHA 212 YANKEE HILL 4 16 730425 770707 0 0 ] 0 3 11 760505 781103
8 MR 30 OMAMA 213 CONESTOGA 2 21 740918 _7T70R30 9 9 0 Q 1 13 760506 781018 _
T B MRD 30 OMAHA 214 TWIN 2 16 710728 770706 0 [ [ 0 2 1T 760430 7B1103
& MRD 30 OMAMA 215 PAWNEE 5 36 720412 770931 2 6 740417 740926 4 21 740417 781018
B MRD 30 DMAHA 216 HOLMES PARK 4 21 740917 770107 o Q 0 2 _ 16 760518 781102 _
B MRD 30 OMAHA 217 BRANCHED DaK T 46 740417 770931 3 9 740417 740926 § 28 740417 781102
8 MRD 30 OMAHA 234 BOWMAN-HALEY 1 86 710517 7ro81 0 [ 0 4 3 12 760602 7B10G6
B MRD 30 OMAHA 235 SAKAKAWEA (GARRISON) 16 257 650104 71019 1¢ 30 740430 7409%7 13 54 740430 781019
TBMAD 30 OMAHA 331 SHARPE (BIG BEND) 2 31 680520 780816 [ a [ ] 1 15 760414 7BY1O1Y
B MAD 39 OMAHA 332 COLD BRODK 1 45 710619 770706 o 0 o 0 1 6 76072t 770708
8 MARD 30 OMAHA 334 FRANCIS CASE (FT RAN 4 58 £90508 780817 Q Q 1] 9 2 26 780413 781011
B MRD 30 OMAMA 335 LEWIS AND CLARKE (GA 2 25 680501 T70819 L] Q o [+] 1 t8 760412 781010
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A5-9

INVENTQRY OF TOTAL-P, CHL-A, & SECCHI OATA (PODL STATIONS)
TFFE DISTAILT TUTKALS #as

Sy

TOTAL}==-====TOTAL P-=———m~=————— | | ———— CHLORQPHY L L=A-v=acmel ] cmmm——— SECCHI DEPTH-~=-—--= |

T DISTRICT™  — PROJ  NSTA  HOBS DFIHSY UUAST NGTA  NOBS DOFIRST DL iﬁ NSTA  HUBS OFIRST OLAST
1 NEW ENGLAND 22 29 382 710607 780831 ° o ] 0 0 0 0 0
TT2REW YORK k] 3 237730607 T190501 z 5 720602 721005 5 9 BEOYTT Y90501
3 PHILADELPHIA a 9 96 720510 731205 6 16 720510 731004 3 9 730417 731004

4 BALTIMORE 9 9 102 72083t 760721% 8 47 720831 760721 8 20 730413 740919
% NOHRFOLR T U 0 [:] ] o 0 4] [ [ ] [] [
6 WILMINGTON * 3 25 597 esotoa 1909:5 15 52 730407 790730 24 259 730407 790809

T CHARLESTON 1 o 0 0 0 0 0 o o 0
T H SAVANNAH 7 27—516"71'0926‘900113 23 69 730623 731113 3a 53 730623 730517
9 JACKSONVILLE 1 9 153 700507 770719 2 4 750513 750812 4 14 750224 751113
10 MOBILE 17 80 1259 721025 791016 41 141 730607 771209 B4 356 730607 790213
"1 BUFFALD T T L 4] [ 3 ) [ 0 [] ] (1] ]
12 DETROIT o [ o o o o o 0 o 0 o 0 0
13 CHICAGO [ 0 o o o ______ 0
14 ROCK ISLAND 7 L mg‘éawf?sn:a Bﬂﬁiie‘_ﬁaﬁa "—IES Hous 730924
15 ST PAUL 13 26 476 67073 791001 22 167 720702 790806 24 104 720702 790806
16 P1TTSBURGH 14 83 1598 660105 780726 22 183 730420 741024 91 475 730420 770829
TAU7 HUNTINGT BN 1} 1§~ 2344 7362137784701 35 97 7304037731010 48 117 730403 780808
18 LOUISVILLE 15 55 2418 701012 780420 62 460 711024 770927 77 1792 710602 771129
19 NASHVILLE 7 91 1760 710707 790821 71 601 730516 781012 89 778 710225 781012
T20 ST LOULS 3 157 183 711026 7308386 13 39 730508 731019 13 35 730508 Tiioig
21 MEMPHIS 1 45 740409 741008 4 12 740409 741008 4 12 740409 741008
22 VICKSBURG 7 26 360 730612 760602 25 77 720505 741018 25 77 720505 741018
~23 REW DRLEARS L] 1] 378 6913647786815 [X] 56 740327 741111 24 110 7403237790815
24 LITTLE ROCK 10 B2 1657 670906 791204 a1 15T 740327 741018 ar 778 740327 791108
25 TULSA 35 108 1795 650301 791204 [ 208 740304 741031 66 212 740304 790829
726 FORT WORTH 17 77 t508 651101 790815 40 238 72020G2 790723 71 345 740304 790815
27 GALVESTON 0 0 0 0 0 0 ] 0 0 0 0 0 0
28 ALBUQUERQUE 4 12 167 750422 780B14 8 28_750501 780627 15 116_741016 730215
29 RANSAS CTTV 11 733 1190 670330 790802 58 202 740408 780731 77 250 590616 730802
30 OMAHA 20 8t 1067 650104 781109 18 54 740417 751009 61 362 740417 781103
31 WALLA WALLA 4 " 223 650104 750911 5 15 750407 750911 10 21 750407 750911
T32 SEATTLE [ 13 946 8710117 781025 12 563 740611 780509 8 14 750602 750905
33 PORTLAND 17 4 152 650407 760927 2 8 750320 751030 2 5 750328 751030
34 SACRAMENTD 15 48 709 710412 791018 5 14 750311 7511123 16 218 680709 791017
T35 SAN FRANCTST ] 7 106 750310 780606 [ 16 750310 751112 5 7 750312 750628
36 LOS ANGELES 2 [] 0 ] ] [} 0 0 0 0 [ 0 /]
TOTALS 35§ 1216 21834 650104 BOOI10 631 3535 711024 790806 977 6578 680709 7911058




A5-10
INVENTORY OF TOTAL“P, CHL-A, & SECCHI DATA (POOL STATIONS)
TR RUMBER TOF PROJECTS WITH ONE DR MORE ENTRY BY DISTRICT ewe
TOTAL}—~————=TOTAL P-—===cu===—= i 1==-—=-CHLORQOPHY| L=A~—=——~ [ e SECCH! DEPTH-——=-——|
TBISTRICT PROJ  NSTA NOBS OFTRST DLAST NSTA  NOBS DFIAST DLAST  NSTA  NOBS DFIRST OLAST
1 NEW ENGLAND 22 12 12 12 12 0 0 o ] a 0 ] ] ’
772 NEW YORK 3 1 1 1 1 [ 1 1 ] 2 2 2 2
3 PHILADELPHIA 3 2 2 2 2 2 2 2 2 1 1 1 1
4 BALTIMORE 9 3 3 3 3 2 2 2 2 3 k| 3 3
T B WORFOLK ™ [] [ 0 0 0 0 [} [] 0 0 [ 0 []
6 WILMINGYON 3 1 t (| 1 1 1 1 1 t 1 1 t
7 CHARLESTON 1 2 0 ] [ 0 o 0 -] 0 0 0 0
B SAVANNAH 2 Z 2 Z 2 2 2 2 2 2 2 2 2
9 JACKSONV ILLE 1 1 [ 1 1 1 1 1 1 1 1 1 1
10 MOBILE §7 13 13 13 13 9 9 9 9 13 13 t3 13
"1t BurFaLg [ ¢ [ © 0 ] 0 0 o 0 0 [ 0
12 DETROIT 0 0 [} ] 0 ] ] 0 Q ] 0 <] 0
13 CHICAGD 0 Q Q [} 0 o (] 0 0 0 0 g 0
14 RDCK 1SLAND 2 1 1 1 1 1 1 1 1 T i [ 1
15 ST payL 13 5 5 5 5 5 5 5 5 5 5 5 5
16 PITTSEURGH 14 14 14 14 14 [ (- B 6 14 14 14 14
17 HUNTINGTON 28 25 25 25 25 1 1t 11 " 17 17 t7 17
18 LOUISVILLE 15 15 15 15 15 15 15 15 15 15 15 15 15
19 NASHVILLE 7. I g 7 7 1 % 7 7 7 7 7 i
i 20 ST LDUIS 3 3 3 3 3 3 3 3 E] 3 E] 3 3
o 21 MEMPHIS 1 1 { 1 1 1 1 1 1 1 1 1 \
wu 22 VICKSBURG 7 6 [ 6 B [ [ 6 6§ [ [ 6 8
23 MEW DRLEANS a 3 3 3 3 3 3 3 3 3 3 3 3
24 LITTLE ROCK 10 10 10 10 10 8 8 8 8 8 8 8 B
25 TULSA 35 20 29 29 20 1] 15 15 15 15 15 15 1%
26 FORT WORTH 17 13 13 13 13 9 9 9 9 9 8 9 9
27 GALVESTON ° 0 Q 0 o o] ] 0 0 0 0 4] o
.28 ALBUQUERQUE 4 3 3 k} 3 2 2 2 2 2 2 2 2
29 KANSAS CITY 11 i1 11 11 11 11 1" 11 i1 11 11 11 11
30 OMAKA 20 20 20 20 20 4 4 a 4 20 20 20 20
_31 wWALLA WALLA 4 2 2 2 2 1 1 1 1 2 2 2 2
32 SEATTLE 6 2 2 2 2 2 2 2 2 1 1 1 1
33 PORTLAND 17 2 2 2 2 1 1 1 1 1 t 1 1
_34 SACRAMENTO 15 11 11 11 11 1 1 1 1 5 5 - 5
35 SAN FRANCISC 2 2 2 2 2 2 2 2 2 2 2 2 2
36 LOS ANGELES 2 0 0 ] 0 0 ] 0 o o o 0 ]
TATALS 299 211 211 211 211 132 132 132 132 [EX] 171 171 171
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Walker, William W.
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