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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 Contrac t 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 Qua lity and Eutrophication 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 genera l 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, ~VQOSi and 

Dr. John Harrison, Chief, EL . 

The Commanders and Directors of WES during this study were 

COL John L. Cannon I eE, and COL Nelson P. Conover , CEo 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 ~1illiam W. 
Walker, Jr., Environmental Engineer, Concord, 
Mass., for the U. S. Army Engineer waterways 
Experiment station, eE, Vicksburg, Miss. 
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CONVERSION FACTORS, U. S. CUSTOMARY TO METRIC (51) 
UNITS OF MEASUREMENT 

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

verted to metric (51) units as follows: 

Multiply 

acres 

acre-feet 

cubic feet per second 

Fahrenheit degrees 

feet 

inches 

mile s (U. S. statute) 

pounds (mass) per cubic foot 

square miles 

tons (2000 lb, mass) 

By 

4046.873 

1233.482 

To Obtain 

square metres 

cubic metres 

0.02831685 cubic metres per second 

5/9 Celsius degrees or Kelvins* 

0 .30 48 metres 

2.54 centimetres 

1.609344 kilometres 

16.01846 kilograms per cubic metre 

2.589988 square kilometres 

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 reservoirs operated by the U. S. Army 

Corps of Engineers (CE) . The data base includes information on project 

l ocation, 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 f or assessing empiri

ca l 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 o f data tabulated at a regional level. 

A framework has been designed and imple mented for storing and accessing 

this information, with flexibility for updating and genera l access, so as 

to meet the specific objectives of this project. Having utilized cen

t r a li zed 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 effi c iency 

and cost-effectiveness in mind. 

3 . Another basic strategy which has been employed in compiling 

water quality and hydrologic data has been to assemble individual obser

vations in space and time (i.e., II raw datal!), rather than average values . 

This strategy accomplishes the following: 

9 



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 observatio ns taken at 

4451 stations located in or around 271* CE projects. 

4. Management of these types and quantities 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 consiste~cy 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 district-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 ~.requent interactive use. Such a system would require 

* A total of 299 projects are included in the data base; no ·water quality 
d9ta 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 t o 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 III 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 summari ze 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 

variabi lity 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, r e spective l y. Appendix A 

contains data inventories by project and district . 
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--------- --

PART II: FACILITIES AND METHODS 

7. Compilation and manipulation of the various data files docu 

mented in this report 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 

(OS/VS1) 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 pro ject lists, morphometry, and sedimentation file s) 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 
I 2 

(BMDP) and SAS have also been used in preliminary data analyses. Plots 

have been produced with a Calcomp line plotter. 

1 0 . Access to the Environmental Protection Agency (EPA) STORET 
3 

system 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 o f the EPA Region I Office in Boston 

has been helpful in submitting STORET retrievals. The identification of 

water qua lity and quantity monitoring stations has been done partially 

using the services of the National Water Data Exchange of the u. S. 

Geo logical Survey in Reston, Virginia. The Corvallis Env ironmental 

Research Laboratory of the U. S. Environmental Protection Agency has 

prOVided reports and data files from the National Eutrophication Survey 

(NE~)4. Sedimentation survey sheets have been obtained through the 
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Sedimentation Lab.oratory of the U. S. Department o f Agriculture and the 

South Technical Service Center of the U. S. Soil Conservation Service 

in Fort worth, Texas. 

11. Staff members of the Envi ronmental 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 quality 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. Figure 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 
WQ - 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

l ogic, and sedimentation data were also in U. S. customary units. One 

excepti on to this convention is the EPA National Eutrophication Survey 

compendium
4 

file, which was supplied by the EPA in metric units. 

14. The development, structure, and contents o f 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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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.POOL Pool Codes 
CODES. OUTLET Outlet Codes 
CODES. PARAM Parameter Codes 

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

1 6 . District and division codes (Table 1) provide a numerical 

indexing system f o r each o f 36 districts and 10 divisions, respecti ve ly. 

Districts are grouped within divisions. The New England Division is 

unique in that it is not comprised of districts. In 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 l ocating monitoring s tations within a given 

pro ject. Broadly, these permit distinction among stations located on 

upstream tributaries, within reservoir pools, and in or below reservoir 

discharge streams. Within-pool s tations are further c lassi fied as 

uppe r-poo l, mid-pool, or near-dam. Mid-pool is used as a default for 

lake stations. The remaining two are used in cases where coordinates, 

maps , and/or s tatio n location descriptions provide an adequate basis 

for more refined c lassification . Secondary tributary c odes (upstream 

and downstream from impoundments) have been u sed 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 f or specific uses, ranges of operating levels, and locations 

and types of principal outlets. The systems were initially 'designed 

at \VES. Additional codes have been added as needed during subsequent 

morphometric data compilation. 

20. The parameter codes file (Table 5)* is used to reference 

hydrologic and water quality data. The file contains 94 members, each 
3 

identified by a water quality parameter code, STORET code, 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 quality parameter codes included in the file, there are 

11 redundant parameter codes, which have been used in r e trieving 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 F or total phosphorus as P or as P04 ). Redundancies have 

been eliminated in final data storage by applying appropriate conversion 

factors in each case. 

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

17 
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Table 1 

District and Division Codes 

Code District Diy Code Division 

01 New England 01 01 New England 
02 New York 02 02 North Atlantic 
03 Philade Iphi a 02 03 South Atlantic 
04 Baltimore 02 04 Ohio 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 North 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 07 
25 Tulsa 07 

26 Fort Worth 07 
27 Galveston 07 
28 Albuquerque 07 
29 Kansas City 08 
30 Omaha 08 

31 Walla Walla 09 
32 Seattle 09 
33 Portland 09 
34 Sacramento 10 
35 San Francisco 10 
36 Los Angeles 10 

18 
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Code 

00 
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Table 2 

Data Source Codes. 

Data Source 

Leidy and Jenkins 
EPA National Eutrophication Survey 
District or Division 
Sedimentation Survey Sheets 
Design Memoranda 
USGS State Water Resources Data Reports 
USGS/WATSTORE File 

07 EPA STORET 
08 INFONET - Ohio River 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. trw. (upstr.) 

19 
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Code 

01 
02 
03 
04 
05 

06 
07 
08 
09 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

Code 

01 
02 
03 
04 

Table. 4 

Pool and outlet Codes 

Pool Type 

Flood control 
Conservation 
Water quality 
Minimum 
Summer 

Winter 
Water supply 
Power 
Recreation 
Dead storage 

Multiple use 
Stream bed 
Top of dam 
Period of record minimum 
Period of record maximum 

Normal 
Maximum power 
Minimum power 
Sediment 
Maximum regulated 

Outlet Type 

Intake 
Spillway crest 
Surface outlet 
Bottom of gated spillway 
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STORET 

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 

* Red 



STORET RYDRO 

00027 
00028 
72025 
00068 
72020 72020 

00062 
72030 
00054 00054 
72033 
72034 

00061 
00060 
00065 
00010 
00011 
00300 

00299 
00090 
00094 

00060 
00065 
00010 

00300 

00095 00095 
00400 00400 

00403 
00410 
00435 
00900 
00940 00940 

00945 00945 
01045 
71885 
01046 
01055 
71883 
01056 

Table 5 

Parameter Codes 

WQ Component 

01 Code for agency collecting sample 
02 Code for agency analyzing sample 
03 Depth of pond or reservoi.r 
-04 Maximum sample depth 
05 Elevation 

06 Elevation, reservoir surface 
07 Elevation of reservoir pool 
08 Reservoir storage 
09 FloW, average daily, spillway 
10 Flow, instantaneous, spillway 

11 Stream flow, instantaneous 
12 Stream flow, daily 
13 Stream stage 
14 Temp 

*14 Temp 
15 02 Dissolved 

16 02 Dissolved, e lectrode 
17 Oxidation reduction potential 
18 Specific conductivity, field 
19 Specific conductivity, lab 
20 pH (field) 

21 pH (lab) 
22 Alkalinity, total as CaCo3 
23 Acidity, total as CaCo3 
24 Hardness, total as CaC03 
25 Chloride 

26 Sulfate total 
27 Iron, total as Fe 

*27 Iron total as Fe 
28 Iron, dissolved 
29 Manganese, total as Mn 

*29 Manganese total as Mn 
30 Manganese, dissolved 

(Continued) 

* Redundant water quality parameter code. 
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Units 

feet 
feet 
ft > msl 

ft 
ft > msl 
acre-ft 
cfs 
cfs 

cfs 
cfs 
feet 
deg-C 
deg-F 
mg/l 

mg/l 
mv 
umhos/ cm 
umhos/cm 
su 

su 
mg / l 
mg/l 
mg/l 
mg/ l 

mg/l 
ug/l 
mmg/l 
ug/ l 
ug/l 
mmg/l 
ug/l 
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Table 5 (Continued) 

STORET HYDRO WQ Component Units 
STORET 

00916 31 Calcium, total mg/l 
00600 

00915 32 Calcium, dissolved mg/l 
71887 

00927 33 Magnesium, total mg/l 
00605 

00925 34 Magnesium, dissolved mg/l 
00610 

00929 35 Sodium, total mg/ l 
71845 

00930 36 Sodium, dissolved mg/l 00625 
00937 37 Potassium, total mg/l 00630 
00935 38 Potassium, dissolved mg/ l 

00615 
00070 00070 39 Turbidity jtu 

71855 
00074 40 Turbidity, transmis someter, percent 

00613 
transmission percent 

71856 
00076 41 Turbidity, Hach turbidometer ftu 00620 
00078 42 Transparency, Sec chi m 71850 
00077 *42 Transparency, Secchi in 00618 
00031 43 Light, percent remaining at given depth percent 71851 
00034 44 Depth at which 1 percent of surface 00500 

light rem ft 00505 
00080 45 Color, true pt-co units 00515 
00081 46 Color, apparent pt-co units 
00955 47 Silica, dissolved rng/l 00530 
00956 48 Silica, total mg/l 
00310 49 BOD5 rng/l 80154 
00405 50 Carbon dioxide rng/l 

70300 
00680 51 Carbon total organic mg/l 
00681 52 Carbon dissolved organic mg/l 32209 

00685 53 Carbon total inorganic rng /l 32217 

00691 54 Carbon, dissolved inorganic mg/l 32211 

00665 55 Phosphorus, total as P mg/l 32210 

00650 *55 Phosphate, total as P04 rng/l 32230 

71886 *55 Phosphorus total as P04 rng/l 60050 

00666 56 Phosphorus, dissolved as P mg/l 00570 

00669 57 Phosphorus total hydrolYZable as P rng/l 85209 

00678 58 Phosphorus, hydrol + ortho, total, 60990 

autoanal mg/l 31616 

00671 59 Phosphorus, dissolved ortho as P mg/l 
00660 *59 Phosphate , ortho as P04 mg/l 31673 
70507 60 Phosphorus, inorganic total or tho as P mg/l 

(Continued) 31679 

* Redundant water quality parameter code. 
(Sheet 2 of 4) * Redl 
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STORET HYDRO 

00600 
71887 
00605 
00610 
71845 
00625 
00630 

00615 
71855 
00613 
71856 
00620 
71850 
00618 
71851 
00500 

00505 
00515 

00530 

80154 80154 

70300 70300 

32209 
32217 
32211 
32210 
32230 

60050 
00570 
85209 
60990 
31616 

31673 

31679 

Table 5 (Continued) 

WQ Component 

6'1 Total N 
*61 Nitrogen total as N03 

62 Organic N 
63 Ammonia N 

*63 Ammonia, total as NH4 
64 Total Kjeldahl N 
65 N02 + N03-N 

66 N02-N 
*66 Nitrite total as N02 

67 Nitrite nitrogen dissolved as N 
*67 Nitrite dissolved as N02 

68 N03-N 
*68 Nitrate N as N03 

69 Nitrate nitrogen dissolved as N 
*69 Nitrate N dissolved as N03 

70 Residue, total 

71 Residue, total volatile 
72 Residue, total filtrable dried at 

105 deg C 
73 Residue total non-filtrable dried at 

105 deg C 
74 Suspended sediment cone - evap at 

no deg C 
75 Residue total filtrable at 180 deg C 

76 Chlorophyll-A fluorometric, corrected 
77 Chlorophyll-A fluorometric, uncorrected 
78 Chlorophyll-A trichromatic, corrected 
79 Chlorophyll-A trichromatic, uncorrected 
80 Chlorophyll-A 

81 Algae, total 
82 Biomass, plankton 
83 Algal growth potential 
84 Zooplankton, other 
85 Fecal coliform, mernb filter, m-fc broth 

44.5 deg 

86 Fecal streptococci, memb filter, kf 
agar, 35 deg 

87 Fecal strep mf m-ent 

(Continued) 

* Redundant water quality parameter code. 
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Units 

mg/ l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/ l 

mg/l 
mg/ l 
mg/l 
mg/ l 
mg/ l 
mg/l 
mg/l 
mg/ l 
mg/l 

mg/l 

mg/ l 

mg/ l 

mg/l 
mg/l 

ug/l 
ug/ l 
ug/ l 
ug/l 
mg/l 

cells/ml 
ml/l 
mg/ l 
nO/liter 

no/100 ml 

no/ lOO ml 
no/100 ml 

(Sheet 3 of 4) 



STORET HYDRO 

50051 
50053 
70301 70301 
80155 80155 
70291 70291 
70290 70290 
70302 70302 

Table 5 (Concluded) 

\~Q Component 

88 Flow rate instantaneous 
89 Conduit flow - monthly 

Dis'solved solids - sum of constituents 
Sediment discharge 
Dissolved sulfate discharge 
Dissolved chloride discharge 
Dissolved solids discharge 

24 

Units 

rogd 
l1lgd 
rog/l 
tons/day 
tons/day 
tons/day 
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 Corps of Engineers. 

b. projects having seasonal o r 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 induc ing water quality 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 Jenkins
5 

and a map 

of CE water resource 
. 6 

proJects Based upon CE Water Resource Development 
7 

Reports and information supplied by var i o us 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 

pools. 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 
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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 o n the boundaries of states, countie s, and/or 

hydrologic units have been referenced based upon dam location. State 

and county codes refer to the standard federal coding system (FIPS) 
3 

documented in the EPA's STORET user's manual. The latitudes and l ongi-

tudes of projects in which surface elevatio n 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; 

a. 

b. 

c. 

9 
the EPA National Eutrophication Survey Working Papers . 

the U. S. Department of Agriculture (USDA) compilation of 
reservoir sedimentation data10 . 

the CE project file compiled by Leidy and Jenkins
5 

The cross-referencing system facilitates access to specific information 

on projects contained in these sources. 
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Figure 2 

Regional Distr ibution of Reservoirs in Data Base 
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Tal:lle 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 01 New England 22 

02 New York 3 
03 Philadelphia 3 
04 Baltimore 9 
05 Norfolk 0 02 North Atlantic 15 

06 Wilmington 3 
07 Charlesto n 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 15 
19 Nashville 7 04 Ohio River 64 

20 St. Louis 3 
21 Memphis 1 
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 Albuquerque 4 07 South West 66 

29 Kansas City 11 
30 Omaha 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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Table 7 

Record Format of the LISTS.CPL and LISTS.DPL Files 

/ ..... ~ .• ...........•....•....••.••.••..• ~ ... / 
----- ---7f · - UstS:CpC- Fii.E"s'TRucrURE (LENGTH,' 1001 .f !j[CLARE1 'pT=fiEc'ORD 

/ ..... ... .. . ................•.....••••.•.••.• / 
2 RES PI C'BIIIB' / . RESERVO IR NUMBER .f 

----'2 "NAME CHAR(2ii) f . 'RESERlioiifNAME" . f 
2 STATE PIC'IIB' / . FIP S STATE CODE .f 
2 DIV PIC'IIB' / . CE DIV I SION NUMBER .f 

---2 'oi S PIC' ZlB' f. CEofSfRIcT'''NUMBER .f 
2 NESWP PI C'IIIS ' / . EPA-NE S WORKING PAPER NUMSER .f 
2 NESTOR CHAR(2) /. EPA -NES STORET REF. NUMBER .f 

---- 2 I:J p f(" aiB' / . LHBv&'JENKINSINDICATOR .f 
2 SEDSURV PI C'IIIII ' /. SEDIMENTATION SUR V. REF. NO. .f 

____ "'2 , I, AT " f'!~' g~~ ~g' /. " A!I ! ~q~_iQE,9L ·f 
2 LONG PI C'ZZZV999B ' /. LON GITUDE (DE GI .f 
2 HYDU PIC'99999999B' /. HYDROLOGIC UNIT CODE .f 

___ -.;:2 C()~NH !'E ~ ??~~' /. F.!P? , ~gy',~!L~OQE .f 
2 TRIB CHAR(16) /. MAJOR TRIBUTARY NAME .f 
2 UNUSED CH AR(3) / . BLA NK .f 
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Table 8 

\ 
Listing of the LISTS. CPL File 

DIVISION 01 STR lCT RES NAME Sf, $TcTy lAT LONG HYD UNIT NES SCS L&J MAJOR TRIB 

, :NED 1 NEW ENGLAND 142 eUFFIJMV ILLE MAo 25027 42."6 71.908 0 "0000 , LITTlE 
1 NED 1 NEw ENGLAND 144 EA ST 5R: IMfIELD f,ll 25013 42.1 08 72.12601100001 OUINEBAUG 

---'-'lJ ED 'RE ,rENGT AN()---f47-n T i[e:VJ IT~ hlA -'250 ;34"2:-27"4-1"21:184010802 06 WE'S'r~ fElo 
1 NEO 'NEW ENGLAND ' 48 TULU' .... J. 25015 42.642 72.224 01080202 TUllY 
, NED 1 NEW ENGLAND 150 WESTVILLE MAo 25027 ' 42 .081 72 .05701 100001 QUINEBAUG 

-'~EO NHr-£Ncr ANO------,-5rBLiic·j( .. - ~OC·R CT 9-'ronf~6S7~3.;1:i~OfTIi0005 B~).·NCH,..=-----
1 NEO NEw ENGLAND 152 COLEBROOK R I VER CT 900S 42.006 73 .036 01080207 + f ARM INGTON/w SR 
1 NED 1 HE.' ENOLA-NO 155 HANCOC~ BROOK. CT 9009 4' . 622 73.037 0 11 00005 HANCOCK 

-'-"f.IW l -Nt~·("NGi.AND , ·5S-·HOP- B~bbk"'" · · Cr-90·0941:-S13-,:r:-061fHl oooo5 HOI>--"'-----~ 
, NED 1 NEW ENOLAND 158 MANSFIeLD HOLLOW· CT 9.0-1341.756 72.18201100002 NATCHAUO 
, NED 1 tiE-III e,JOLAND 159 NORTHFIelD BROOK CT 900541.680 73.09001100 005 NORTHFIELD 

-'-WEt)"---T· NE i( · ~tl~LANO---f62-~ESf-1HbMP~bN Cl 90fs-4"i"":"94~89jfonboiHn oO)NEBAUe"-----
I NED 1 NEW EN.uU,NO 164 EDWARD MCDOWelL NH 33005 42.893 71 , 98101070003 NUBANUSIT 
I NED 1 NEw ENGLAND 165 !: VEP.ETT NH 3301 143.092 71 . 66001070002 PISCATAQUOC 

- f - NED C ·Ni: ';"-ENGLANO---,66·FRAN~C nr~.4.TLS NH ·j3j)1J43:-4"6"9-rr.-S61,)",-07000 1 PEMIGEWASSETT-- -
I ,N(D I NE .... ' HlGLAND 161 HOPKINTON NH 33013 43.189 71 .748010.70003 CONT9OCOOK 
I NED 1 NEW EN G'..ANO 168 OTTE R O~OOK NH 33005 42.945 72 .23701080201 OTTER 

---, ·· ·NEO----f-"t-iE~{ ··ENij ·LAND---ni9-SU~RV· .. lliOUNT .a.-tN NH :3JOOS--.f2-:-99·r7·:i7"ji , -0 1"080:201 A.~j.·iUE"'[O"T .-----
1 t-:EO 1 NE'" EN GLAND 170 BALL UQUNTAlN VT 5002 '5 43.127 72,7760 1080 107 wE ST 
I NcO I HE.",. E.NG LAND 17 2 NOIH.H HARTLAND VT 50027 43,601 7 2 . 353 0 108 0106 OTTAQUECHEE 

- -f· NE.b - - - -' ··IIiE ii ·E NGl A. '~D---'7j -· ... ORTH ·SP~jNG F J ELD 'VT 50027-43:-33672 :-S09'· OfoBO ; ·OS B L·ACIC' '----
, ~IEo , NEW ENGLAND 174 TOWNSHEND VT 5002543,083 7 .2.699 , 01090 10 7 wEST 

----------------------------------------------------------------------------------------------------------------------------------- .:-"It.·<::'T - R4i5i:ij: \IT ':;'.;:'.;';'1 ,, ;1. ~;;-A.iT-. , .......... __ ' _ ' ~' . ' 02010003 WI tfOQSK U I.1'"iTl'"BR--- '·'"2-NAD--~·NEWybj:i~ · ' 7 ,... 
2 NJ.O 2 NEW YORK 176 WATER9URY VT 50023 44, 38' 72.170 0201000 3 018 ... LITTLE 

VT 59.Q.2~ 44 ~ .~~..!..~2~:.2~.Ql~0 03 WI~,?~~.'5..!!N BIiI __ 
-------------------------------------------------------------- ----------------=-~_~~~ __ =-=-:::.~=~:~~·~·~:~:.7 _ _= _____ ~~~· :.~~~~~~~~~~ 

2 NAO 3 PHILA OHPHIA 307 BELTZ'V!L LE PA 42025 40.848 75 ,63802040\06 41-4 ... pOHQPOCQ 
2 HAD 3 PHILADELPHIA 3'3 FRANCIS E WALTER PA. 42089 41.112 75,72002040 106 LEHI GH 

-· ~ '·NAD--~·· PH' IlAOe:L PHLi.--j ·' ·6- P'ROMPt'ON PA 42127 41, 5BS7S-:32
M
i-02(f4010J l -A,·CKAWAX EN7"W":"'§ Fi:- -

----------------- ------------------------------------------ -----------------------------------------------------------------------
2 NAD ·4 BA.PlMORE 227 ALMOND NY" 36003 42.347 77.70502050104 CANISTEO 

--~ · 'NAD----4 8A L i l MORE---- ·22§ · ·wi·u TNE'r"PCrI NT NV M36007lii-:j"427'5":"'"96S-02050-'-02 + OTSEUi'C~-----
2 NAD 4 BS.LTIMORE 3('16 AL'I IN R BUS H (KETTLE CIH,EKI F'A a2035 4 1.350 7 1 . 90002050203 KETTLE 
2 NAD 4 BAllIMO R~ 310 CUR~JENSVIlLE PA 42033 4·0 .953 78.527 0205·0201 + ANDERSON C,"K'--__ _ 

- 2 - NA(j- --4- SA LT' iMOR·E--- - ·312 -"F ' J S'Avt"rfs"TSLANCHAROI Ps\ 4202i""i1:""""04~604thOS0204 415 + BALD -EAGLe 
2 HAD a BALTI MORE 320 RAVSTOW~ PA 4206140 . 2 96 7 8.18802050303 of. I.1UNI AT A/RAY'STO .... N 
2 "'AD 4 BALTIMORE 32S STI LL",'.HeR PA 4 2069 4 1.696 75.486 02050107 UPPER TUNKANNOCK 

-'·2' NAO ----4··"A LiiM'JR(· 398 ·'6t.:Ooi.:n .. rct"6N ''IN 540's739 ':j~;O-7-9-:000-0·20 7 6002 NEW--------
21;S.O, 4 BAlTI"'.c ~E 401 SAV':'GE 1(.024023 39.516 79,133 02070002 0 501 0 SA VAG E 

----------------------------------------------------------- -----------------------------------------------------------------------
----,-;;~ ;;,... " 1"4Pj::- j,· "&D --3- SAb----G - wnj.;INc'fofr---ljJB-E\i£A~TtJ6R5~(NEWMHOP E ) HC j703735~S479.069 c_______ " .. 

3 SAD 6W I LM lNaTO~ 372 ,JOHNHKERR VAS111736 . S98 78.30103010 10:2462060 11 + ROANOKE 

-d-:.·f·~~.;~~-= ___ ~_~: ·:~i·~~~~~~____ __::5 _.~~l~~~~~ ___ ~~::_ _ _ ______ ~~::~ ~:_~~:~~~ __ !~.:~2~ . ~:~~~~~~ _____ ~~~~~ __ ~_~~~~~~_~ __ _ 
3 SAO 7 CHARLEST9N 232 W KERR SCOTT NC 37193 3 6 .1 34 9 1 .22403040101 06014 + yADK IN 

-----------------------------------------------------------------------------------------------------------------------------------:;:- 5"10 i""AT.~, .. .... ...;;;-,., ."" ..,." ~,.. .~.o. "' ... ~"" ... , l ao n:1nF;OIO.:1 ? A'1 C:.6.V.6.NN1 "" ~~ .... ... , 74-CLAr;:"""i(Io1-rTI SC 451 8133.661 82 . 19903060103 287 ... SAVANNAH 
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3 SAD 7 CHARlES1 :)N 232 W KERR SCOT T NC 37193 36.134 81;224 03040101 06014 + YAOKIN 
-----------------------------------------------------------------------------------------------------------------------------------:;-S'l:o iNN..!.,", 7", r-;~U)" ~" A"'. '" .,.., ,..."'. ~') lQQ n'1n':<I'H n .'1 ')A7 C::.lV.lNNJ!1.I ~ 74c1.ARK~TT SC 45181 33.661 82.19903050103287 

CContinued) 
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Table 8 (Continued) 

~.':'!~.~...P_~ .~!..A_!~_ RES NAME Sf S!STY LAT LONe; !-IVQ UNIT NE5 SCS L&,J MAuOR TRle 

J SAD 8 SAVANNAH 330 HARTWELL GA 13007 34.356 82.822 03060103 432 + SAVANHAH 

---------------------------------------------------------------------------------------------------------------------.------------
-3-SAO-~- JACK:SONV-mE 6if·1:lt-K_ .. - .. ........-cinlini:ni:lr.'-M"'S ri7'"V"ri~\..i-X-rr-12To7:i§-:-s·cis8. ___ . __ ___ . __ -6t1tOWA~r 

3 SAO 10 M08ILE 1 CLAIBORNE Al 109931.533 87.51603150204 + ALABAMA 
- - 3' s:t..O- - '--TO MOE(L~ - 2-tdFFEEVTL1.E""TJl-ClfSbt-T) AL 102r3 i-,i50-'6s7nf'fOj160201 MOBtU.-

3 SAD 10 MOSILE 3 HOLT At 1 .12533.252 67.45003160112226 BLACK WARRIOR 
3 SAD 10 MO[3ILE 4 uCNES BLUFF" AL ' .08532 . 350 86.BOO 03150201 + ALABAMA 

- 3 SA(j-----Hf- M08ILE 5--ciE~ldpoUS - Al-;09;-j2 : 5·20-a1:-879-031~6261 MCfSJLE-'------
3 SAD 10 M08 .~LE 7 w;..RRIOR AL 106532.179 87.84403160113 BLACK WARRIOR 
3 SAD 10 :~oe r LE 8 MILLERS FERRY AL ,,31 32_116 67.39903150203 + ALABAMA 

-3 5AO---1'O MOs i U:- ----- S9'-'ALi.AT Obf.lA GA1'31:il5-~-34=-f63--Bq' :'72ro j ;So;o4 281 +- E"fOwAH------ --
3 SAO 10 MOBILE 70 GEO"G!: W. ANORE\~S GA. 13099 31.283 85.11603130004 CHATTAHOOCHEE 
3 SAO 10 MO BI LE 71 SEMINOLE (WOODRUFF) GA 13253 30.706 84 . 865 03130004 999 ..: APALACHICOLA 
~- SAO ---·~ o toIO 81 LE-----'-72 -WALrEn F -GEORGE -Ci:.U-r:AULA) GA- '306'-3'-:-SOO-8S'.OSO - 031 30003"-999 + CHATTAHOOCHEE---

3 SAO 10 MOBILE 73 WEST POINT GA 1329532_918 85 . 18803130002 CHATTAHOOCHEE 
3 SAO 10 MosnE 75 CA RTE RS GA 13123 34.604 84.66703150102 COOSAWATTEE 

- - 3 SAO ----'(fM08!LE - 76 -SIOi-.;E Y··-lA.NIE,f ci"3j39 - 3.o;'SS--"e.L07i--0313-000r-.293 + CH.HTAHO'OCHEE---
3, SAO 10 MOSIlE 191 OKATlS8EE MS 28075 3.2 • .075 86.796 0 3170001 + CHICHASAWHAY 
:) SAD 10 M08ILE 405 GAINESVILLE LlO .t.l 106332.816 86.14903160106 TOMBIG8H 

- ' ::rSAO---10 MOBILE 411 8ANKHEAO - -'- -- Al- "125 · 33.449 87.349-03160112-'226 BLACK WAR~ffoR---

----------------------------------------------------------------------~-----------------------------------------------------------
?_~~.~ ____ I . ..!._.~I:!. f. ~h.0 ______ ...328 _ML!t!q~~! ?:_ NY 3605-L~2!.n~..?_·,.9..!.L2.4J;J900_2 04018 G_E.NESS.~~ __ _ ___ _ 

------------------------------------------------ ----------------.--------------------------------- ------------ -----------------
5 NCO 14 ROCK ISLAND 98 CORALVILLE IA '9103 4 1 .724 91.527 07080208 2S019 + IOWA 
5 NC9_. __ ~~ J::O.CK ,I.?L_A,~9 ___ 99 _.REO _~.Q~..!5 __ ______ _ _________ ~ ~~,~-~ ::-=-~~:-~~~-=:§_::_I:._---~-:~g~~ ~~=~~~ ________ ~ __ ~~:-:~~! ~.:~>c.:...~_~_~ __ ~_~ 
5 NCO 15 ST PAUL 178 GULL MN 27035 46.411 94 . 35707010106 102 -+ GULL 
5 ~CD 15 ST PAUL 1·79 LAC QUI PARLE ~N 27023 45 . 000 ~ 5 . e3~ 07020002 MINNESOU,--,;= __ _ 

- !:; . NC O" - - '5· 'STPAUL n30--TRAVERSE. M-N·-:27,'55-45 ~63-0-96 : ·852-ti9020161 + Dois DE ·SIOUX 
5 NCO IS ST PAUL 181 LEECH MN 27057 47.206 94. 30807010102105 + LEECH 
5 NCO 15 ST PAUL 1.B2 ORWelL MN 2711 T 46 . 215 96.177 09020103 30019 OTTER T,6.I,L ___ _ 

_ ·S-NCO - ---,S-STPAUi - -----ii33' CROSS .~~ -.270-jt -46 ~-669-94 _:_;_;2-ci701(i; 05 P-iNE ----

5 NCO IS ST PAUL 184 PDKEGAMA MN 2706147.166 93.55507010101 + MISSISSIPPI 
5 NCD 15_,sT PAUL 185 SA~OY "~N 27021 46.781;1 93.31907010103 + TAMARACK.,,:;-__ _ 

-!:)-NCO---'S - sf - PAU L ; 8€-WIN~ I ai GOSH ISH iN-"270S747 :426-94:"04~oiol01 ·01 + M·i ssissi PPI 
5 NCO 15 ST PAUL 187 PINE RIVi;R MN 2702146.669 94.11207010105 + pINE 
5 NCO 15 Sf PAUL 236 HOMME tjO 36099 48 . 399 97.766 09020310 30017 PARK/ S BR 

--S-Nco---fS-S·T- PAUL 237 - ASHT A"SULA (SAlCHI LL) NO- 3S00 j"-47-: 0339-i3:"083- 090 202<:;"3 -565 300H5 + SHEVEN-NE·"-----
5 t-iCO 15 5T PAUL 399 EAU GALLE \\'1 55(193 44.B56 92.244 07050003 EAU GAllE 

--------------------------~-------------------------------------------------------------------------------------------------------
-if- ORO 16 PITTSBURG 243-BERLI~1 01-( 3-9133 41.045 81.002- 0503010·339521038 + MAHONiNG 

4 ORO 16 PI TTSBURG 252 MICHAEL J KIRWAN OH 39099 41.156 81.079 05030103 + ,MAHONINc;./W BR 
.o _ 'J13.0 16 PI TT§~~L~9 2. ?_4...1"_O~QI!U_O_~~_E~K OH ;39J ?Ul.._2_9~~.Q.:..Z.~LI?_~.9:3Q.l 02 406 + M.c!.SO~.uo!-,,-____ _ 

----a- ORO 16 PITTSBURG 308 CONEMAUGH RIVER PA 42063 40.469 79.36805010007 CONEMAUGH 
40ll:D 16 ?ITTSBURG 309 CROOI<EO CREEK PA 42005 40.714 79.50805010006 21024 CROOKED 
4_9_~_D __ ~~TS~!:!..~G 311 EAST BRANCH CLARION R PA 42.9:9..L~~S9 78 . 594 05010005 040.1 + CLARIOW""B .. R __ _ 
~ ORD 16 PI TT$BURG 314 LOYALHANNA PA 42129 40.456 79.451 05010008 21022 LOYALHANNA 

(Continued) 
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, 
~VIS'!~~ __ ~!"~~!3.1CT RES NAME ST STCrr LAT LONG HYD UNIT NES SCS L&J MAJOR HU6 

4 ORO 16 PI TTSBURG 315 MAHONiNG CREEK PA 42005 40.921 79.278 05010006 21023 MAHONING 
4 ORO 16 PI TTSBURG 

- l-.Oltb-------,-b" ~fnSBURG<-----: 
317 SHENANG~ RIVER PA 42085 41.264 80.463 0503010 2 426 + SHENANGO 
:3 fe-·t faN E sl A PA 420534T:-47 :379-:-43005·0"10603 21021 + TloNc:st'".A 

4 ORO 16 PITTSBURG 319 YOUGHIOGHENY RIVER PA 42051 39.798 79.368 05020006 21026 + VOUGHIOGHENY 
4 ORO Ie PITTSSVRG 

-CORo·---,.r,··Pi t"fSBUR·O----: 
322 WOODCOCK PA 42039 41.697 80.101 05010004 WOODCOCK 
32S·-Ai..·lECHE,'ff"l"Rl NZUA ) PA 4 208j4'i-:-B4-,-79-:-00j-O~o ,0·6o 1 '41 + A C[e.t.'iHE:f.j-,--

4 ORO . 16 PITTSBu~G 393 TYGART 'WI/ 54091 39.31'3 80. 033 05020001 470 21025 + TYGART I/,lLLEY 

-------------------------------------------------------------------------------------------------~--------------------------------
h t"'1l:ilj hiT! i.Jr.i'n"ii . ".,.:;- ·newrv ._~ __ .. _. KY 210'" 37.737 82.7300;07020 3 ... JO~jN"~rEVTsD~ 

4 ORO 17 HUNTINGTON 124 FISHTRAP KY 21.195 37.433 82.41605070202 19058 ... eIG SANOY/LEVISA 
40p.o 17 HUNTINGTON 125 GRAYSON KY 21043 38.252 82.98505090104 19060 ... LITTLE SANOY 

-.qO~(j_______,·7 -Hu'·NnNuTON "~'~-GREENi.fP LID KY :21 ·ofHf38":"64-,82~-86·io5696 103 ... oi,Ho 
4 ORO 17 HUNTJNGTON 239 PAINT CREEK OH 39071 39.251 83.349 05060003 pAINT 
40AO 17 HUNTINGTON 241 ATWOOD OH 3901940.526 81.285 05040001 393 21027 ... INOIAN'-_____ _ 

-4 ORO--·l1'·_·I',h,iNTi NG tON 242· ·B EACHCTTY OH 39.15140-'-634-sT:ssa- 050.40001394- '2To60--- SUGAR· 
4 ORO 17 HUNTINGTON 245 CHARLES Mill 01-1390 05 40.740 82.363050':;000239721003 ... MOHICAN/BLACK FK 
4 ORO 17 HUNTINGTON 246 CLENDENING OM 39067 40.269 81 . 27805040001 + STILLWTR/8RUSHY 

- 4 - ORO---1'7-HUf.H INorON 247-DEER cReE"K 0101- 3909 7-·39-.622- aj~216··05060002-j98 + SCI0TOjOEEif----
4 ORO 17 HUN TINGTON 248 DELAWARE OH 39041 40.358 83 .069 0 5060001 399 19046 ... OLETANGY 
4 ORO 17 HUNTINGTON 249 DILLON OM 39119 39.992 82.082 05040006400 21061 ... LICKING 

-4 OR b·--- , 'j. HU NT INGt6'J"---·25f-i..EESVI LLE ci'H"' 390 ·, ·9 ·- 4.,-'~jO-8·1··:·i 94- '0504000; ' ... cClNNONT'TOtUTT---
4 ORO 17 HUNTINGTON 255 PIEDMONT OH 39013 40.191 81.21505040001 ... STILLWATER 
4 ORO " HUNTI NGTON 256 PLEASANT HILL OH 39139 40 . 623 82.3250504000240821001 ... MOHICAN /C LEAR FK 

-ll- ORO----,-,-'Hu NT i NG·TON 2S7 ~ SENEC Ai,iYL LE OH -39059·-39 ·:'9258 ·,-:434-05040005--- '- ' ooT-.-w IT. Ls····- ·- ··----
4 ORO 17 HUNTINGTON 258 TAPPAI'i OH 39067 40.356 81.227 05040001 412 + L1TTLE STILLWTR 

_~.~O~I? ___ !!. HU~!)~9nJ.~ ~~!!_~,L!.R..!!.. :2.~~(IOM JENKINS) OH 39.t.?U9 .. ~4_'_e! .~9:.!?7.._0 .5030:204 21063 Sl:I.~g~ ,' _ _ ----
4 ORO 17 HUNTINGTON 261 WILLS CREEK OH 3903140.156 81.849 05040005 ... wILLS 
4 ORO 17 HUNTINGTON 373 JOHN W FLANNAGAN VA. 5105137.233 82.34805070202463 + POUND 
~ __ ,?R~ ___ !.~~~ .~!! ~G!QN 37~_!.t.aR .. T. ~.~O~.K OF POUND VA }n~~_3-'-,.~q1_~f ... d)~L.O'~9~029:2 ~9~1!P/L!N'--'F"'K~ __ _ 

4 ORO 17 HUNTI NG TON 3898LUESTONE '¥:v 5408937.640 80.887 050S0002 46719056 + NEW 
4 eRO 17 HU I'4 T INGT QN 390 EAST LYNN wv 54099 38.145 82.38205090.102 ... TWELVEPOLE/E FK 

_.4_ ,~~P 17 ~~~n~G! q~. 3~.1_~~f.:ME!!~VI LlE WI/ ~40f??_~~. , ,~.1..~Q..:..I]:~H_o~o ~ooq5 469 + G~\-!~.E,-''---_ _ __ _ 
4 ORO 17 HUNTlNGTON 392 SUTTON 'flV 54007 36.661 8 0.694 050S0007 19062 ... ELK 
4 ORO 17 HUNTINGTON 394 WINFIELD WI/ 54079 38.533 8'-833 05050006 + KANAWHA 
4,()RD 17 HUNT.INGTON 406 foIOHICANVILLE OH 39005 40. 72E.._ ..!p. 15.2 05040002 M014ICAN / lAKE FI< 

-;rORD ,'r-HUNTI NGTON 4;6 -j.;LUM CREEK- OH-390-4 140":"'185 , 62.964050·600·01 ALUM 

4 o.~D '6 _~O .UJ?y'JLLE 9Q_~,[I.~~~L~).LL IN lBP;J_:l~--,_48-'_B§'!~JJ_9.?o..!29.2Q.3 17023 ... M.H.l~,--____ _ 
-rORD 18 LOUISVILLE 91 HUNTINGTON IN 18069 40 .845 8S.4680S120101 ... WA9ASH 

4 ORO ,8 LOUISI/ILLE 92 MISSI SSINE WA IN 18053 40.716 as. 9S6 05120103 334 ... MISSISSINEWA 
4 OR O 18 LDUI SI/I LlE 93 MONROE !~ 1~'05 39.007 86.512 05120208 336 ... SALT .. =~ ___ _ 

--a-oRb 18 (OUYsvilLE 94 SAlAMONI E IN 1 800940~80785-.-si9051·20i02 ... SAlAMDNIE 
4 ·0"0 18·LOUISVILLE 95 C M HARDEN (MANSFIELD) IN 18 .121 39.717 87.07205120 ,108 ... al G RACOON 
4 9~D '_~LO~l'?~J LE 97 8!!9.9K VILLE IN 'eQ~!.....2U.J.L.......8~Q;L.Q2:Q!I.9q03 W.!:!!.r.;~A"-Tl.E,,,R,---___ _ 

---;rORO 1a 1...0UISVILLE 120 BARREN RIVER I('{ 21009 36.891 86.124 05110002 350 ... BARREN -
4 ORO 18 LOU ISVILLE 121 BUCKHORN KY 21193 37.339 83.47005100202 ... KENTUCKY 
4 ORO 18 LOUISVILLE 126 GREEN RIVER KY 212'7 37.247 85.33905110001 ... GREEN;-~ ____ _ 

~-OR5---T8LOUISV ILLE t,fe NOLIN RIVER KY 2106137.278 86.24705110001 ... NOLIN 
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Table 8 (Continued) 

DIVISION DISTRICT RES NAME 5T STCTY LAT LONG HYO UN! T NES SCS l&a MAJOR TRIB 

tI ORO 18 LOUI$VIL!..E 129 ROUGH RlVE.R KY 21027 37.619 86.499051 10004 18012 ... ROUGM 
4 ORO 18 LOUISVIllE 134 CAVe RUN KY ;f:1205 38.119 83.53305100 101 LICK ING 

~-DRO 18 TOUT5VITIE 2So--wlESrTORR OF MICl CK Of.! 39~~~9<f\}509"O"203 ,9041 MiCl ) w FK 
4 ORO 18 LOUIS V I L LE 263 ClARENc.e J BROWN OH 39023 39.950 83.747 0508000 1 BUCK 

----------------------------------------------------------------------------------------------------------------------------------
13 37 021 A8.221 bSt302U5'""'442 "+ cOftffiEFlLArJb --;:r- Q1:1U-- -1Tn:4;SHVH(E tl "9'trlR!ITEY KY 21"T' ___ , 

4 ORO 19 NA$KVILLE 122 CW,8~RlA.ND ( WOLF CREEK) I(y 21207 36.669 85.145051 30103 351 18011 ... CUM BERL.A.NO 
4 OR O 19 NASH Vlll.E 331 CENTER HILL TN 4 1041 36.091 85.82805130108 + CANEY FI< 
~""'O 'R ()--T9""-NASHVll LE 33-g-cHE'A:T'}(A'M TN 4 'fciTI-"""'36.~r.nbOST302'tl'2 444 + C()MBE~'TLiA>lN"b----

4 ORO 19 NASHV ILLE 340 J PERCY PRIEST TN 4"7037 36.151 86.61 705130203444 + ST ONE S 
4 ORO 19 NASHVILLE 342 OLD HICKORY TN 4 7",65 36.291 86.6550513020144418010 + CU MBERLAND 
~""ORO:---T9" "NA:SHVn le---:J-1:rl)"ALE""""ROrrU W TN 4jO::r""-~c."5:l"B8 5 .44 1 05T3"OTl'is--352 18009 + COMBE"RTA"Nrib'---
----------------------------------------------------- ~ ----------------------------------------------------------------------------

6 UAVO 20ST 1.0U I S 81 CARLYLE IL 17027 38.619 69.351 07140202297 24053 + KASKASK I A'-___ _ 
- """6"-1.l!I!lO---20-sr-mUI5 S/SHE[SYVTITE t L T1T'1"r39.41S"61iS":'"""7B";'J071~0"2IYl"3T5" + KASR~SlrIA 

6 LMVD 20 ST LOUIS 88 REND lL. 17055 38.037 88.956071 40106313 + BIG MU"OOY 

------------------------------------------------------------------------------~--------~------------------------------------------
--s-tMVo---2TME"M?H" ~"95-wA P~CrlF\ III Mn ?Q~~r<f?R_ol'r~ItiJ"""""1\"R7i"r;1jri""._ "''''1 1Rh1.~ <::f FQJ[Nrf iO! M02§2~6.m-go.~1J4'"""O"B~!:!O:ttY1"'"""551 16013 + Sf F RAffCTS" 
-----------------------------------------~----------------- -----------~-----------------------------------------------------------

6 LMVD 22 VICKSBU RG 14 DE GRAY A R 
-6·"1.MVO~2·vr C}(S BtJFlG--~S-a~Et.sDf.,P(NARROWS) A .-

6 LMVO 22 V I CKSaURG 19 OUACHITA (BLAKELY MTN ) AR 
6 lMVO 22 VI CK"SBuRG 198 ARKA8UT LA M S 

-oLMI]O~:rvlcKseuR"G jS9""'""""ENIO M_ S 
6 LMVO 22 VI CKS8uRG 19 0 GRENADA N s 
6 lMVO 22 VICKSBURG 19 2 SARDIS ~_ __ s 

~;:-.;"~-:.-=-="..:=:...=-.;::...:=".:..:.:.;; :. ----------.:..-;;;-.;:.:...- ----- ---- -------------- -";----------------:.-:._-------- - ------------ ----- ------
C LM VO 23 NEw DRLEMJS 136 WALLA CE LA 22031 32.319 9 3.670 111402 06 49008 + C~PRESS 8 AYOU 
6 lMvo 23 NEW CRLEANS 352 LAKE A' THE PtNES ( FEFIRELL S I 

--6--U.II}O-~1-N!;:w · OR[ "EANS 3S3-'1'£:i.nil{111A1' ~TRTGHt'""""""""P1i:TMA~ 
TX 46315 32.751 94.499 11140305649 49010 + 8IG CYPRESS 
~4"830'7-33. 304"9"4 . 160 11 '""403"0"2"66~0 7 + SU[P'kmori.,F='------

6 l MvD 23 NEW ORLEANS 413 CADDO L .... 22011 '32.103 9 3.92011140306637 'WILLOW PASS 

----------------------------------------------------------------------------------------------------------------------------------
\7 'lc ..... " ,,1 a:a7 H ri ,l'Ii'lOT"""4ao WHITE ---T'"SW O----Z4[ I TTlr-~otl(" 11 a"E.lvElr AR 501; . 

7 SWD 24 LITTLE ROCK 12 SLUE MOUNTA IN AR 5_14935'-101 93.650111102 04482 + pETIT !J EAN 
7 S\IID 24 LITTLE ROCK 13 BULL SHOA LS AR 508936.367 92_57:2 11010003 490 + WHITE 

--7-SWO--'""""'"""2;r--UfTrrRtiCK -;rGR E"€ ~IS-H"~'9 loR 502335.517 91.997 1101001"T487 + LItTLE RED 
7 swo 24 LITTLE ROCK 17 DARDANELL E AR 511535.247 93.17311110 202 44013 + ARKANSAS 
7 SWD 24 LITTLE ROCK 21 NIMRO::> AR 514934.95_1 93.1601 1 1102 0649044006 + FOURCHE " LA fAVE 

~-SWD"-- ··:;i4"""t1 in_rRO-Ck 2!CNOFc:~bTK AR 500-S-3"6--:-24992.2j'7"TfoTo 0 oG'""""74 !H ....... :;r.Wo 7 + wHTH7 R FK 
7 SWD 24 LITTLE ROCK 23 02~RK AR 504735.472 93.81211 1102 0 1 • ARKANSAS 
7 swo 2~ LITtlE ROCK 193 CLEAR\o:ATER MO 29179 37.133 90_77511 010001541 + BLACK 

--'--S'ilO 2'fLTTlTrR O-CK 1"OO-lA-6C~"o·Ck MO 2"9209 36.595 "93. 311 1 1010001480 + .,;H"'rr"E,------- --
---------------------------------------------------------------------------------------------------------------------------------~ 

7 SWD 25 TU LSA 20 MILLWOOD AR 5081 33.691 93_96511140109489 + " LITTLE SALINE 
-'--SWo 15"iOT5A 102 C"OUN"CTl""tROV E KS 20127 38.679 96_566 11 07020 1512 + NEOSHO 

7 SWD 25 TULSA 103 elK CITY KS 20.1.25 37_.277 95.77611070104513 ELK 
7 swo 25 TU LSA 10 4 FAll RIVER KS 2.0013 37.646 96.077 11070102 5t4 • "FALL 
~D 25111 [sA tO~HN RwMoND KS 20031 38.237 95 _ 768 11070201 515 45056 + NEOSHO 

(Con tinued l. \ 
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\ 

_D_'_V ~.l_O_N __ ?.~ ~ !_~2.~ CT _____ ....::R:::..=ES NAME S1 51ClY LA' LONG HYO UNIT NES SCS L&J MAJOR TRIB 

75\010 25TUtSA 107 MARION KS 20"53B .J7297.081110702025 17 + COTTONWOOD 
7 SHO 25 TU~SA 112 TORO~TO KS 20205 37.7<1 95.933 "070101 5:23 45040 + VERDIGRIS 

--, ' ~'WD-~5"""U lSA 264- SR'O:< EtrBUW O!{- 46o"GG-3"4-:-r4f3-gi4": 6s3"lll2l0fOB + [TTTL""ETMTR"""Kr---
1 SWO 2S TU LSA. 265 CANTON 01( 40011 36.084 98.601 111 00301 46013 + CANAO IAN/ N 
75WO . 25 TULSA 266 CHOUTEAU OK 40.145 35.900 95.50011070105 VERD I GRIS 

- 7·SWO---'--2'S· TULSA: 267" EUFAU(A"" " on606f'""'3S:-3"ff9'S736-21r01J02'O~S4r2r504' + C).NJ.Or.or/ <"s----
7 SWQ 25 TULSA 258 FO RT GIBSON OK 40145 35.87 1 Q5 .228 11070209 + NEOSHO 
7 SWO 25 TU L SA 269 FO~T SUPPLY 01< 40045 36.553 99.5711110020358646001 .. WOLF 

-" " SWO '--25 -TULSA 270--CREP;r- 'snT""""PUlNs OK-4bo03;)Ei-:-'Ta49r.f~fTO:6O:00~6002 + ARK.4.N's"x'U~ 
7 SWD 25 TULSA 271 HEYBURN OK 40037 35.947 96.29811110101 45039 + POLECAT 
7 SWD 2~ TUL SA 27.2 HUlAH 01( 40 .113 36.928 95.08811070.t06 45035 + CANEY 
~. S\\O---~S ·'u lSA -:273 "KEYSTON E 01( 4'6031-36 :-rS19S ~5 f1T06000~SO:S,.....---:i,·RKANS:A"S-----

7 SWO 25 TULSA 274 NEWT G:l:AHAM O~ 40145 36.050 95.600 1107010S VERDIGRIS 
7 SWD 25 TULSA 275 OO LOGAH 01( 40131 36.421 9S . 678 11070103 592 + VERDIGRIS 

-7 · 5'iJO --- 25 ·lU LSl.- 276·- p I N~" CReEK OK"'400S9 ··:J4 :-n-, - -g:S-:'O'HflTf 40; 07 + L 1 TTLE"-'-"------
7 SilO 25 TULSA 277 ROBERT 5 KERR OK 40.1 35 35.350 94.85011110 104 + ARKANSAS 
7SwO 25 TULSA 278 TENKILLER FERRY OK 40021 35.596 95.04911110103593 + IlLJNOIS 

-7- SWO-- -25 - TulSA ·279 · · .... O· MAYO' QiCaoo1g- 35-:300-g4 :-S0o-tl; ibi"or-- M~KANSAS<------
7 $wO 25 TULSA 280 wEBBERS FALLS OK 40 .10135.650 95.25011110102 + ARKANSAS 
7 SWO 25 TULSA 281 WISTER OK 40079 34.936 94.719 11110t05 595 49012 + POTEA U 

- 7 SWO '---25 TU LSA 2s::f-"cLltvtON OK40.i 27-34 :·6009!i::i100-nT401 05 ,JA.CKFdRli.-----
7 SWD 25 TULSA 283 KAW OM: 40071 36.699 96.921 11060001 ARI(AN$AS 
7 SWO 25 TULSA 284 COPAN OK 4014 7 36.894 95.96611070106 LITTLE CANEY 

-r ·Swi:5---:25" '1i lSA 28S"-HUGO 5iC400'233'4 :-61""1-"95:38'611140f05 KTA:M1 COHTI= "'----
7 SWO 25 TULSA 286 OPTIMA OK 40 .139 36.659 101 .000 11100102 CANAOIAN/N 
7 S'JiD 25 TULSA 287 WAURIKA OK 40067 34,250 98.tOO 11130208 BEA"V"E,,'c.... ____ _ 

-,-'SWD - - "2S · tuLsA 3t! 8-TE:XOr,j:CHifNN1~CiN) TX. 4sienU1S-9S:-S'7211130iri:, 663 50012 + REO 
7 SWO 25 TULSA 357 PAT M~Y SE l X. -18147 ::3.852 95.54311140101 + SANDERS 
7 SWO 25 TULSA 370 KEMF TX 48023 33.759 99.1501 1130206 646 50023 wICHITA 

-7'SWO - - -2S - tU CSA 4o::C·dllLHAM AR 50si-jii-:-;'OO-g,C-ioo-T f1ii"0i -09 COSSATO"'-----

7 SWO 26 FORr WORTH 344 BARDWELL TX 48.139 32.250 96.646 12030~09 ... WA XAH.~A"C"'",,''''E ___ _ 
-,"sw6-, --- 2Er FORT- WORTH 345 ·'SELTONCSITT') r"X4eO· :27-j'-:-j06-1If~4-j4-r26"620 1 633 53047 + LEOir 

7 SWO 26 FORT WORTH 346 eENBi=!QOK TX 48439 32 .650 97.448 12030102 + TRINIT Y/C LEAR FK 
7 SWO 26 FORT WORTH 347 CANYON TX. 4€091 29.869 98.19B 121 00201 639 + GUADALUPE 

- .,- S~JO---2b· FdRf"WORTH 34g-GR)'PE'iINE TX a84j9-j·2-:g72"9i:0561~036164 + DEJ,ft6N;=~----
7 S~O 26 FO RT WORTH 351 HOROS CRtEK TX 46083 3 1 .832 99.560 12090 108 53049. HORDS 
7 SWO 26 FORT ...... ORTH 354 LAVON TX 48085 33.031 96 .482 1203010664951030 .. TRINlTY / E FK 

-rSwfj---,S' ''l=O"Rf · ·'iJOiftH"--- 3S5" - UWfsvT ITEIGARZA LITTLE ELM) TX4(d 213"3"-:069---gS:964126j·olOJEiso 51032 + TRIN"rty- --
7 SWD 26 FORT WO~TH 356 NAVARil:D M[LLS tx 4 8349 31.957 96.689 12030108 .. RICHLAND 
7 swo 26 FORT WOR TH 350 PROCTOR TX 48093 jl .968 98 .485 12070.201 + L~_qtl 
J-·SWO----~o -FO RY-WOR1H 359-SAM" RAYBORN'\i«;'"""'IT~N-or--Tn8'4 0-S'3C-0'609"i"':1'OS12-02000S 657 ... ANGE"L' I'N;o.-----

7 SWO 26 FORT WORTH 360 0 C FISHER (SAN ANGElO) TX 48451 31.484 100.481 12090104 656 + CONCHO 
7 SWO 26 FOR T WORTH 361 SOME~V IL L E TX 48477 30.322 96.525 12070102 659 + YEGU~'~,, ________ _ 

-rSwb---~"6-t· ci· Ry_wb;fT·H 3·s·i-sr jlCHoLfsE HOLLOW ( LAPASAS J TX"4ao273T':""o2'291-:-S32 1207-0203 661 + LAt.1"PASAS 
7 S .... o 26 FOoH II."ORTH 363 WACO TX "lB3 09 31.579 97.19712060203 53031 + BOSQUE 
7 SWD 26 FORT WORTH 364 WHITNEY TX 4821731.965 97.371 12060202 ssa 53042 + 8RAZOS 

-,--swo 2E)I:"C~TwoiHH $71 B A STEI NHA.GEN (TOWN8LUFF) T~ 48241 30.795 04.179 12020003 S1033 NECHES 
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Table 8 (Continued) 

-2.~~i..! 9~~ ~.!E..I£T_ RS:S NAME. 5T 5TCH LAT LONG HYO UNIT NES SCS l8J MA JOR T~R~I~.,-______ _ 

------------------------------------------~~----.. --------~-------------------------~-~-------------------------------------------
~wq, _____ 28 _ Po:" BUQUEROUE ______ 65 •.. _J~~N .. !~A RT IN (HASTY) C9.~SO ~) __ ~1i!:..9?LLO'~..:....9.~!?_~ .~9 .. 2~Q~9 _____ 4,~.901 A~~~~~.? _ 

7 SWO 28 ALBUQUERQUE 218 ABIQUIU NM 35039 36.240 10 6.428 13020102 48008 RIO CHA.MA 
Swo 28 ALBUQUERQUE 219 CONCHAS Nt.! 35047 35.402104.190 "08000581947001 ... CANADIAN /S 

_~~.~~.2-__ -_-_-_-.::~_~:=~:~=~~~:-_-_-_-_-_-_~~.~_::~~~~:~:~______ _ ________ ~-~_..:~~~~~.:.~~~_~~-~~~.g~_~~~-!~91 0 _________ ~u~g~~.:~~:::::_::_===:_ 
a MRD 29 KANSAS CITY 100 RATHBUN lA 19007 40.824 92.89210280201 . 502 + CHARITON 
8 MRa 29 KANS.\S CITY 106 KANOPOLIS KS 2003.3 38.609 97.967 102E:i.o006 516 32003 + SMOKY HltL'-______ _ 

-"8 -MRb------2Sf· KA ~l5AS·C I TY-- ' 08 '"~II i.Fo~5 KS-2006" 39-:-077---96-:-99;'"02500';"1-519 + R EPu8l1CAN 
6 !liRa 29 KANSAS CI TY '09 MELVERN KS 20139 38.509 95.709'0290101518 MARAI S DE CYGNES 
8 /lj ~D 29 KA "lS AS CITY 110 PERRY KS 200B7 39."4 95 . 42510270'03521 ... OElA'WARE'-;..,-______ _ 

- (r.v.QO--- 29 "KA N5A S-CrTY 1H " POf,tONA K'S 201j9j8-:~95-:S6-3-; 029-oiO'522 ... ,'-O"Mli.-E- CK 
6 MRO 29 KANSAS crTY 113 TUTTLE Ci=l:E EK KS 20149 39.254 96.602 '02 70 205524 ... alG BLUE 
8MRO 29 KA .... SAS CITY 114 \d LSON KS 20167 38.966 98 , 49310260009525 ... SALINE •• ""..-__ _ 
Ei MRO----- 29" KAN5AS-cTf ;...-----'94 -· ~bM.'oiE .. DE- T"ERRE ""0-'2908537 ". 901-93 :-i i 'S16290 1 07-548 ... POMME" DE TERRE 
8 W.Re 29 KANSAS CITY '95 S TOCK TON Me 29039 37.695 93.76510290106549 ... SAC 
~."MRO 29 .. K ~!'l5A_S_ C ! J.y ______ 20~_ ~A~L~!:!_ ~.Ou!iTy t:/E._31 OB3. ~.9 .. :~6.9_~~" •. 19~~2~qO).~_~~~~202~Re:~1,.!~IJ~~N====o-
---------------------------------------------------- --------- -----------------~-------------------------------~---------
e ""RD 30 OMA.H~ 64 CHERRY CR EE K CO a005 39.655 104.954 \0190003 768 + CHERRY 
6 /fRD 30 uM·.~Ht 

e M~D ------jo eM l.HA. 
, ___________ 203 FORT PE CK MT 30033 48.007 t06.396 \0040104 40002 + MISSOURl. ~ ________ _ 
;,- 20e-ouV"e- CR EE'K NE 3,,09- 40 : -591- -96".849'-0200203 SALT CK i T 

o !.IRe 30 OM,.\HA 209 BLUEST EM NE 31,09 40,648 96.851 10200203 SALT CK/T 
8 !tRO 30 OMAHA 

- - 13' MRO--- 30 ' CM,\HA -----------o~ I t--ntg~'c-d~~-~N ~~ § ~-~-K~-~~ "~~·g-~~ ·:·~~~-+~~~6;6~ ~:Hf--~~~,;~~--------
w 6 MRO 30 OMAHA 212 YANKEE HILL N~ 31109 40.729 96.780 10200203 SALT CK/T 
en a MR') 30 m~ AH.6 

-6 " i.1~O------jO · OMAHA 
: __________ 2' 3_~q~"~~TOGA t<;E 3U.Q,2.~Q ,.1~~§.; .8~l..J,9.? 0029_3 s,~~,!"",C;;!5: L.;T ________ _ 

2'4 TWiN NE 31109 40.824 96.94410220203 SALT CKIT 
a MRD 30 OMAHA 2'5 PA'''':NH NE 31,09 40.838 96.865 10200203560 MIDDLE CK 
6 !'I·RD 30 OMAHA 

-if MRO·-----30 CMAHA 
__________ --02 ' 6._I--IOLME.L~~_~~. NL:3:1i9.~L3.9...:.?$.L-9§.,§3JL.LQ;2992Q3 S.~L T CK"I'-T'--______ __ 

217 BRANCHED OAK NE 31109 40.970 96.65010200203554 OAK CK 
8 MRD 30 OMAHA 234 SOwMAN-HALEY NO 3801145.983103 .247 10'30301 + GRANDIN FK 
8 MRD 30 OMAH - s' M~D-----30 "OMA'H" 

_ ~ ;23!L .?A~A!.<~~.E.'~ .( ~~B !n~.9!:!1 NQ.._3eo.??~"?-,-~Q .3"""!Qh4_3LLQ.l"!!U.Ql 575 + M.!?~OUR.I!-________ _ 
331 SHARPE (BIG BEND) SO 46065 44.038 9 9.446 10.,40.,0.1 + MISSOURI 

a M~a 30 OMAHA 332 COLD 8ROOK SO 46033 43,453 103 .497 1012010.9 FALL/T 
a MC:D 30 OMAHA -a &i.:ici ------30- 6,Y.AHA 

________ ,;33~ J g~.~.Cli_C!.~~J,_lli-'lAN OA L L) SQ -'1 6 Q.5.U.:t,.9~.~----9.§-,.:i5.1......lQj ~ Ql.Q.l + l!1.J~ ?O!-! _R~! _________ _ 
335 LEWIS AND CLARKE (GAV INS PT) sa 46135 42.819 97.482 10,70.10.1 + MISSOURI 

a MRO 30 OMAHA 336 OAHE SO 46,,944.352 100.359 10'30105 ... MISSOURI 
--"!".~3. D 32_9i'\_~H , -----.------ ---

'--__________ "'4 I U.t:' .~lf.!E LD cQ...JI.o.2.L3_9.....5.~1......1J)..2..,.Q.~1......!.Q..'_~~t002 P lAT TU!!:l'(O",N~==-
----- -- ----------------- .---------------------------------------- --------- ------ -------

9 NPD 31 WALLA W~L L A 77 OWCRSHAK IO 1603546 . 5'6 t1 6.299 17060308779 ... ClEARWATER/N FK 
9 NPD 31 WA LLA 

-9 ·NPO------31wA" "l 'LA 
WALLA 7€1.....lllQ~Y PEAK 10 16J)1.u..J.....!!50 1 16.002......!l2!l.Q1 12 + 80IS~,,-________ _ 
WA LLA 79 RIRIE JO 160 1943 ,5801 11. 74 1 17040205 WILLOW 

9 NPO 31 WALLA WA LLA 379 ICE HAR BOR WA 5307146.248119 . 873 . 17060 110. ... S~AKE 

------------------------------------------------------------------ ---------------------------- ----------------------------------... ~ .. ........ .. . ,. " ....................... _ , -- .-- .... ~- ~-- .. " ... ~ ........... ,,' 9 NPa 32 SEAT TLE " " <>""" ....... ~ p ......... ... n."' ...... ' , .... ''''V ' ' """ ... ,,14 ... pEND OREILLE 
9 NPO 32 SEATTLE 20.4 KDQY.ANUSA( LIBOY) MT 30.0.5348,410. 115.313 1 701010.1 795 KOOTENAI 
~.PO 32.SEATT LE 377 RI.!.E1L~~OOO_S (CHI EF .)OSF. PH l ..JiA.....5.Jo4 7 47,986 119.625 170.200.05 ... COLUMBIA 
9 NPO 32 SEATTL E 3B-4 MUD MOUNTA!N WA 53053 47.150. 121.B70 17"00.14 WHITE 
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Table 8 (Concluded) 

\ 

DIVISION DISTRICT "'t;.~ NAm~ ::>1 ;)1""" LAT LONG HYO UNIT NES SCS L&J MAJOR nUB 

395 WYNOQCHEE WA, 53027 41.394 123.605 1,7100104 WYNQOCHH 
386 HO'tIAAO A HANSON WI>. 53033 47.271 121.784 17""0013 . GREEN 

,------ - ---------- ------------------ ------------ -- ----------------------- -- - -----------
9 ~PD 32 SEATTLE 

~~~~~-~~-====~~-~~.~~~::~:-=--=-=== 
9 NPD 33 PORTLAND 288 BLUE RIVER OR 41039 44.172 122.327 17090004 + BLUE 
9 NPD "33 PORTLAND 289 BON/I;EVILLE OR 41027 45.643 121.939 17070105 COLUMBIA 

-g- NPo--- :n-pO"tUNO 2g-0-CGtt'.o,GE-~r:jOVE C"R 416-J94:r:-"T6~4a'"0906152 74004 + WTnAME"n'~E71C'cOllOA.,S",r-
9 NOlO 33 PORTlAND 291 CCUGAR OR 41039 44.127122.24017090004 + MCKENZIE/S 
9 NPO 33 PORTLAND 292 CELIlO (DALLES) OR 41027 45,709 120.723 17010105 CO'LUMBIA 
~'NP-t5~J" PORtlANb 293'-b"E TRbTt OR 4104~221'12.24B1"709CHr63 + SAllflAflt7>iN-----

9 NPO 33 PORTLAND 294 DEXTER OR 41039 43,916 122.816 17090001 ... WILLAMETTE/MOL 
9 NPO 33 PORTLAND 295 DORENA O~ 41039 43.786 122.954 17090002 74017 +- wILLAMETTflT 

---g-NPa Jr POR"tlANt> ~9S-F-AIT"l:: R1:.(K OR4fi5j943:g4412-:r:-1S51''~90601 "''' FAll 
9 NPO 33 PORTLAND 291 FER~ RIDGE OR 41039 44,120 123.299 17090003 ... LONG TOM 
9 NPD 33 PQRTLA"O 298 FOSTEA: DR 41043 44.416 122"673 17090006 ... SANlIAM/MDL 

-9-"NPt:I---)3 "'1S0RtUND 299-GRHN~En:R OR .4(04-J44:452f2:r~S4417ij90006 ... 5.i.N'tlA:M/;.llO;'DiTLl'E---
9 NPD 33 PORTLAND 3eo HILLS CREEl< OR 41039 43.708 122.423 17090001 830 ... WILLAMETTE/MOL 
9 NPD 33 PORTLANQ 301 .JOHN DAY (UMATILLA) OR 4102145.722120"20317070101 COLUMBIA 

--g -NPO---3:J-PORTLAND j02-ibaxoUt-J:lb' INT OR41 cfj"§'4j-:g:;-312;:r:-75017090001 ... \01 IlTAMrTTTT'EIiIMiiiDDlLr--
!) NPO 33 PORTLAND 304 LOST CREEl< OR 41029 42.750 122.550 17100307 ROGUE/ T 

-~:-_~~~':.-====-=~-~_~.~ "~I~~~~~_ __~~5 ::~l~::~~::F ___ _________ _~~_~~~~~_~~:~~:_~~~::~~_g~gg.~5 _______________ :A~~:~M='.:;~_::_::_===:_ 
10 SPO 34 SA.CRE.\\~NTO 24 BLACK BUTTE C. 610339.813 122.336 18020009 72032 + STONY 
10 ·spa 34 SACRE~eNTO 26 ENGLEBRIGHT 

-IO ' SPO-~4 'SAtREMENTd 2s'-isABE[[:A:= '---------'-j 
CA 611539.239121.26818020016 + YUBA 
:":--S0293s:S"471ia--:4ao1Bo":3000 1 71042 + KERN 

\0 sPO 34 SACREMENTD 30 MARTIS CREEK CA 605739,300 120.150 16050102 KOOTENAI 
10 spa 34 SACREf,lENTO 32 NEW HOGAN 

- 1{> "SP6---"j(; SAC RP,IENTO' 33--piN iCnAt'------------! 
OA 6009 38.149 120.812 18040008 + CALAVERAS 
':P:-60 ;'936 :-a3111 "g:-323-"n~O"30'iil 0 71036 + KINeS-

10 sPO 34 SAC~E'\\C:NTO 36 SUCCESS CA 610736.061 118.921 18030006 71041 TULE 
10 spa 34 S ACR:£\lEtITO 37 KA· .... EAH (TERMINUS) 

-H) 5Pb---~;f"SACil:£MENTO 4"1--FOLSOM'·--'-'-===='-------- :A. 6107 36.~14 119.001 1e030005 71043 KAI>;EAH 
~~60T7-je:S9g-r2f:T4g-r8020b22 AMeRiCAN 

10 spo 34 SACREr.l ENTO 43 NEW SULLA,RQS BAR CA 609139.409121.14318020016 72005 yUSA / N 
10 SPD 34 SAC;;:EI,:ENTO 44 CA~'ANCHE 60 0 9 38.224 121,021 18040009 MOKELuMNE 

-nj ~ SPb--- 34- 'SACREhi€NtO 47CHER~Y "Y.([lEY r':A -Efi"o§38-:-0-0~9601a04-obo5 CHERRY-
10 SPo 34 SACREMENTO 48 NEW DON PEDRO CA 610937.702 \20,421 18040005 744 71008 TUOLUMNE 
10 spo 34 sACREM=:NTO 51 MCCLURE (NEW EXCHEQUER) ....... 6043 37,583 120.269 18040004 71009 MERCED 

-, t,. SPo ---~-4-SA. CREt.1 E!'IIT(;----~r4MILlERTON'l"j: 'RIANT) r.8 -6OT~6i52 119" 701 18040001 ~rAN-:rOAOUIN 

----------------------------------------------------------------------------------------------------------------------------------
105Po 35 SAN FRANCISCO 29 MENOOCWO CA 604539.198123 .. 181 18010110752 ... RUSSIAN 

- "10 "sPO---3'S"·SA-N-"FRA;·f c"')st6- -39SANTA-M-ARGUffA (SAUNAS) CA. 6'6-·7?f-jS.337 120:-50~ 18060005756 71004 + SAI1NA",.S------

----------------------------------------------------------------------------------------------------------------------------------
10 SPD 36 LOS ANGELES 9 ALA/,IO AZ 401534.232113 .. 60015030204 WILLIAMS 

-ro-S'"P-O lr.:osANG"ELE-S 27 HANSEN CA 603734.260118.38418070004 70018 777 
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Table 9 

Listing of the LISTS.DPL File 

DI VIS ION DISTRICT RES NAME 51 STCTY LAT LONG HYD UNIT NES SCS l& J MAJOR TRIB -_._----
1 NED 1 NEW ENGL AND 140 BARRE !'"AL lS MA ~5027 42.350 72.100 0 108020 4 
1 NED 1 NEW E N GLAI'~D 141 Blj:{CH HIL L MA 250:27 42.670 72.1 700 1080202 

--"T Jq"EO--- l'NE Ij,j ' ENGTA~O nf3-·CQNA:-.;T" BROO K I'H.-2 50",.,....-:2I1:-0'50--,-:r:-:ml:r~no:a01· 0q,.-------------

1 NEO 1 M 'ft' ENOLAND 145 HOCGE:S VIL LAGE MA 25027 42. 150 72.87001100001 
1 NED 1 N~\II ENGLAND 146 KN!GHTvI LLE MA 250 13 42.300 7 2. 850 0 1080206 

-'- -NED I ~EWt:NGIAND l1tg-"VESr"}l fT [ MA25i:>2~r.T50""-1 Comr-Ufo90 ocr33-------------
1 NED 1 NEW ENGLAND 153 EAST BRANCH CT 900541.850 73.150011000 05 
1 NED 1 NEW ENGLAND 154 HALL MEt..DOW CT 900541. 900 73.20001100005 

·-l :.1EO '-NEYTNC,[AND ,57--MA()- ' ~nVER'- C'r-§o' 0 S-4 r:-gS-o-'i "3--:-fSOlH CSO :2'07/-------- -----
1 NED 1 NEW ENGLAND 160 SUCKER SROOK CT 900541 .930 73.150010B0207 
1 NED , NE\~ ENGLA ND 161 THOMASTON CT 900541 . 70 0 73 .1 00 011 00005 

-'"rrEO- ---.,- NE I,j(' EtlGlAN~1 63" -S(ACK~,lT ER N~jo 1 :r4:1 ".~5~ "1:'750-01"07000·33-------------
1 NEO I NEW ENG LAND 115 UN I ON VIL LAG E YT 50017 43.BOO 72.25001090103 

--------------------------------------------------------------------------------------------------------------------------
- 2 ·-NAO-- - - ':r"PH I LAon P!-fo.-32 7 -"CN8e:1:!~'fT."JAb"IiITNT ~~~-i'r-I"I')l'>al'i n'l't' ~A-4-if2---'------4l-: -6-50 . __ _ _ 

2 NAO 4 BA LTI MGRE 230 ARKPORT NY 36 101 42_4 00 77.70002050104 
- 2 hA(f -----2r-B A.lTIHO~ r__--·231 · uSOUtH ·~LYMDlJfH Ni( -3 6 02~";:t~r.-350-75· :"l/;\0"--02050fo r' - -----------

2 N.\O 4 BAL7 IMORE 323 INDIAN ROCK PA. 42133 39.850 7 6. 90002050306 
2 NAo 4 BALTIMORE 324 HAr.V.lOIIIO PA 42117 41.850 77.25002050104 

- " 7 NAO-----4"' SA L"t 1/l!O~ E-- 32S'- r toCA- - PA 42; f74r:eo0"17-:-0S0·-0iOS0104;i-------------
2 NAD 46A LTWORE 326 COWANESOU E PA oQ21 17 oQl.950 7 7.300020501 04 

----------------- ----------------------------------------------------------------------------------------------------------
-2···~AO---""'S· "N D IHOUC 37S-dA ' i.li; rr.HT -v~,;; ·,7i"T'71tC~~01'ii'i- ·l'i?iij!ii'i ~nl -'lA-S·,~jff_:os~~oij-:020S"O~Ol 

5 NCO 13 CHI ClI,GD 82 FAR;o,\DAlE IL 17 0.0 0.0 24059 
--S- -NCj- - -r.::r tH t CAGO "83--T"HbMAs-:r"OTSl'fftN'"LlO i l17---0-:-0---0:O 

5 NC O 13 CHICAGO 84 ORESDE~! ISLAND LI D IL 1106 3 41.400 88. 250 07120005 
5 NCO 13 CHICAGO 85 PEORIA LID lL 1714 3 40.800 89.5500 7 '3000 1 

-S- NCo---T:r-CH lC"b,~a -S S """liiGR;l..:'fC:CTl O IL 1 i017-Ci"6":""ooO-go-:-!>"ooO"f1 job-oT----------- -
5 NCO 13 CHICA GO 89 FONQUl.AC II 17 0.0 0. 0 ' 24055 

---------------------------------------------------------------------------------------------------------------------------
---s-'NC"o--T4-·~ocKI·~·[iiNO---, 0r·SA\nOR" t ·LrE o-'f""7n--nnITtirtnn.d IA 19"S'3 oQl.750 ~_ 

-::~~-~.~ __ =-_~~::~~-;:.~~.gh:.=====-= __ ~~'~';:'~~_~ :~-~:_ ==--~_ _ ________ ~: ~~~~:_~::~~~_.:.: ~:~~~ _~~~~.~~ ~~ _________________________ _ 
4 01<0 16 PI TTSaURG 397 STON E~~L L JACKSON WV 54041 38.900 80.500 05020002 

_~.::~R~ _____ ~~ _~~ ~~=~~~~ _______ ~.1 ~ ~~~~~~!~~~~_____ _ __ __ __ ~~_~-~-g.:=_~~:~~~ __ ~ 1_.:.=~~_~=~~g~~~_~~~ ____________________ _ 
4 (l RO 17 HUNTINGTON 136 YAT ESV ILLE KY 21127 38.150 82.80005010204 
4 OR O 11 HUNTINGTON 131 PAINTSVIllE KY 21115 37. 650 82.85005070203 

~-'d~b ,rHUNTi""NCfoN 2 i i""4-S0liYAR OH 39-r5-,--40·:700-aT:~f500504006i,---~~-------
40fjD 17 HUNTINGT ON 250 DOY ER OH 39 157 40.550 81.400 05040001 
4 ORO 17 HUNTING TON :!S3 MOHA'.,·K CH 33005 40_800 82 . 200 0504000,,2~ _ _ ______ ~ __ _ 

-:r-Off"O ,.rHuNtTN~TON 39S-SURN5V ! LLE WV-S'40Qj 3e-:-8s080: scfoo5630203 
4 ORO 17 HU NTI NGT ON 396 R 0 BAnEY WY 5410937.600 8'1.70005070101 

---------------------------------------------------------------------._-----------------------------------------------------'-r5<rn C\l T. I E no: ~ o.Tn)(A IN 1A t 17 ~R .:I./'l n An.,:,nn 6">1')/'l,)Oq TliLOlJI •. . 96 PA TOKA IN18TT7 38.400 86.600 05120209 

(Continued) (Sheet 1 Jf 3) 
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Table 9 (Continued) 

DI VI S ION DISTR IC T RES NAME ST STCTY LU LONG HYQ UNIT NES SCS l&J MA.IJOR TAIa 

4 ORO 18 LO UiSVIllE 130 TAYlOFlSVIlLE KY 2121-138.100 85.20005140102 
4 O~O 18 LOUISV I LLE 131 CARR FORK KY 21119 37.250 83.000 0'5100201 
~-ORD---1g" lOUI Sv tTl"r----r3S-~FO "RIVER ... 'Y~·tn"r:lr.·eOO"-83": 50~fO-a:2'Oc04r-----------

4 ORO 18 LO UISVIllE 240 EAST FORI< OH 390:25 39.050 84.1500509'()202 
4 ORO 1 e LO U r SV I L LE 262 CAESAR CREE K 0104 39 t 65 39 . 500 94. 050 OSO~0202 

--=-.:~:;:.-.;..--=-;:.-==:-=-;:-..:. ';"''';-':: :'' ":;;:::;".= .;:;.. ;;=-=;...-.:: .:.:-==::=--=:, .. .;.--,;;-~;; ;,;.-=.----- -- ... -- - ... -- -... - -_ ... ~ -- ... - - - -- ...... _- ... ---~ ...... --... _ ...... ----- ... 
4 ORO' 19 NASHVILLE 132 MARTINS FORK KY 21095 36 . 900 83.300 05130,01 
4 ORO 19 NASHVIL LE 133 LAUREL RIVER KY 21125 36.950 84.25005130101 

-~-DRD'-- ------'-9' NA $I-lVrll£ 339' 'tORDE.(C-HU[L TN 4iij9"-~5~CiOBr.950""",{)Sl30n1ir.------------
-----.----------------------------------------------------------------~------------------------------------.---------------

6 lMVD 20 ST LOUIS 201 h'lERAMEC PARK 11402905538.200 91.10007140102 
-otMV[)"--""2-(,l-" "Sr-lOUJS"---- 202-tU.RENCr'C AIfNON Mo-!o!9if'f1-3~:-500____gT.750(l:1nlHI071------------

----------------------------------------------------------------------~----------------~-----~--------------------------- --6 LM VO 23 NEW ORLEAN S 139 BA YOU BODCAU LA 22015 32.800 93 . 500 11140205 49006 
- "6 ' lMVrr- --2J NE W -ORL£ANS~6!r·" COOPER --. T x 4811 '"-~·:r;J5O_95:..,_SOfTr4030Tl--c:.::::.:::"--------

6 lMVO 2 3 NElli ORLEANS 414 BLACK BAYOU LA 22017 32.880 93.900 , 11140304530 

----------------- ----------------------------------------------------.-----------------~-----------------------------------
--r-sWO~S " " TU LSA' 1S-·bIE~K«----- --- & 15"-,,",. ~ 1-'14 - '"t.:n--Q;r __ ~C;01n"<!n ni ~ 

7 S'«D 25 TU LS A 115 8IG HILL KS 20099 37.350 95.500 11070103 
7 5 W025 TULSA 116 El DORA_DO KS 200f5 37.800_ 96.850 11030"011, ___________ _ 

-'-5;(O'---25""'U lSA ol03-bEQuE.E:N - ii:f-Sl 3j'-34":-, 0094~36o-:1n 40' "09 
---------~----------------------------------------.------------------------------------~----------------------------------~ 

7 SWD 26 FORT ~IORTH 365 NORTH FORK (SAN GA8RIEl) 
-rSWO " --2"6 -rOJ:?"r "iilOti'nC--365 'lJi.r,nCPOffT 

TX 48491 30.750 91.900 12070205 
TX464'9'-"3O":S50-97-:·300-:-T'2b1020<'------------

----------------------------------------------------------------------------------.--------------------------.-------------
7 SWO 27 GA~vESTON 350 ADD ICK S TX 48201 29.830 95.600 1204010::4~--------------

---'- Swb---"::!1 ' GA Lv ESTON 36i"' WAL[ I SV'((l! T x -4801129":850-9";r:80'012030203 
7 S __ O 27 GAlV£STDN 366 8ARKE R TX 46 201 29.750 95.72012040104 

-----------------------------------------------------------------------------------------------------------------------.---
-7-S~1) 2a-AUjlJOUERQUr-~!!'i:rG.4TfsH"d NM 350 4"9 35:-400-~b';'013020'20 1 

7 S'ftO 28 ALe UQUERQuE 221 JE:o.IEZ CANYO N N!IoI 35043 35.450 106.200 13020 202 57015 
7 SWQ 29 ALBUQUERQUE 222 TWO R1 VERS NM 3500 5 33 .250 104.850 13060 008 

-, "· S:.ij '--- "2B"" AL 81.:0UERQUE----223·"' Los " e -stE~ds " ~ir3S i:"; gj5: 2"001 o4 ..... §oo-T~oG o6"O "i-, ------------
7 S'IrIO 28 ALBUQUERQUE; 224 COCHITl N~ 35043 35.650 106.300 1302020 1 

-;-~:~---,~:-~~ :~~e~:g~~---·~;~ "~N"~~'~~gt~~ __ (_S~MN ER) ~~ .• ~;g ~ i ~4:~~g ~ ~~}~g ~ ~~~g~g~~-" • .!.I''-5"."O'''O,,2'--------
7 SwO 28 ALBuQUERQUE 408 PINON CANYON CO 8071 37.165104.52011020010 

----------------------------------------------------------- ------------~---------------.--------------------------------------=~:,"~<~"'.;:;:; ". '10 "'c::,. ... A oC;.-=n--rn.,o;". "'1 " ""tI·-M~b·~9""lGfNS A~CTf'( (i'7-ttiriiA::i"A wK ., _ .. ". _ . ... . . ___ . ____ . __ 
e MRO 29 KANSA.S CITY 11a CLINTON KS 20045 38.900 95.500 10270104' 
B II.R D 29 KANSAS CITY 197 HARRY S TRU MAN" MO 29083 38."250 93.700 10290"108"-___________ _ 

--a- r.lRo- - - 29- ' -KA NSA"S - crt V 1"9S-Si.l f TH V me"- r.io-icj j"iiS"j9.-.iso-g"4:-ssOTo:2400"2 
a ltRO 29 KANSAS C lT Y 199 LONG BRANCH 1110 "291 21 39.750 9 2.550 10280203 

--------------------------------------~-----------------------------------------------------~-----------------------------
~n '1 ~ h~'1 A~ "' C::" nQ """ ,n . "'"",," ----a-M~D--JOOMAHA 23-8 PIPESTEM .......... ... ., __ , . '6_" ~_. __ _ .w._w .. __ 

B MRO 30 OMAHA 333 COTTONWOOD SPRINGS SO 46033 43.437 103.563 10120.109 
~_ MRD 3~ OMAHA 4 0 4 BEAR CR EEK CO 8059 39.650 105.300" 10190002 

---- -- ---- ------- -.-- --- --- -- --------------------------------------------------------~-----------------------------9 NPO 31 WA LLA WA LLA 360 LI TT LE GODS E WA 53013 46.600 11B.000 17060 107 
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Table 9 (Concluded) 

DIVISION DI$TR1.CT RES NA.ME ST STCTY LAT LONG MVQ UNIT NES SCS l&J MAJOR TR18 - ---
9 NPQ 31 WALLA ""'ALI..A 381 LOWER GRANITE lolA 53023 46.600 '17.350 17060 10181& 
9 NPD 31 WALLA WALLA 392 LOWER h~o.NUMENTAl WA. ~3071 46.580 ,,8.500 17060110 

-S "~P~"J r -w.{t:O-'linll t.{--------'S3 "-M IT1I;RE'EK WA,'-Sj,j '7'T""4tr:O !S'o-""";TS::'T(I(1---r707 OTO'.;2------ ------
9 HPD 31 WALLA WALLA 387 WALLULA (MCNARY) WA 53005 46.0.00 119,.oeo 17070.101 76014 

9 NP~ ___ _:~_~~ .::~_~~~ . .:~ ______ :~~ _~~: ES~_ R~~ I ~~__ 'It'" 5302S 46.700 11 9.950 17020016 ------------------------------------------- .. --------------.. -.... -_ .... _-----
9 NPO 33 PORTLAND 303 ElK CREEK OR 41029 42.150 122.700 17100307 

---------------------------------------------------------------------------------------------------------------------------~, r. "'rn-~~01-~{5'"""""TIl:O'~~"2Cf'-----...:..::.::.::.::.=------

10 SPo 35 SAN FRANC(SCO 57 DRY CREEK CA 6097 38.700 12"3 .000 1901011Q 
10 SPO 35 SAN FR ANC ISCO 56 DEL VAllE CA 6001 37.6001 21.800 16050004 
~~~~~~~~==~~~~~~~~~=~~~~--------- ----------~-------------------~~~~==--------------------------W 10 SPO 36 LO S ANGE LES 10 PAINTE"O ROCK AZ 401333.000 112.800 150 70101 <D 10 SPO 36 LO S ANGE LES 2S aREA CA 505933 .900 111.900 16070005 70019 
-nr-5Pb ---3tr""Ltn:: -:ANG'ElES jf-MoJ~v~V1~rORKS CA 607134":300 1 1 7 • 36'018090208 

10 SPO 36 lOS ANGELES 34 PRAOO CA 6065 33.~50 "7.650 18070001 70016 
10- SPO 36 LOS ANGELES 35 SEPULVEDA CA 6037 34.150 , I 8.500" 160 70004 70086 

-,rsPb 36LOSANO"E'CE'S 31fWHl TrUll: NARROWS CA 6-037 34,-6'50-' I 8. oso,1Hi70b04 
10 SPO 36 LOS ANGELES 59 SAN ANTONIO CA 607134.150117.7001B07000.1 
10 SPO 36 LOS ANGElES 60 SANTA FE CA 603734.120117.950 18070,005 

IO·"Spa 3trLOS-ANOE"CES 6T"To'?"n C"A603734.27~OO 1807000"4 
10 SPO 36 LOS ANGELES 62 CARBON CANYON CA 605933.900 117.800 18070005 
10 SPO 36 laS ANGELES 63 FULLERTON CA 61)5933.870 117.850 18070_q,Q~ 

"""TO sPD j61:tj~GE""CES :q"6"§'"""""'MC M'iCR"EN AZ 401333.700112.45:0 15070102 
10 SPQ 36 lOS ANGELES 4'0 WHITLOW RANCH AZ 402f 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 
WATS.POLYS 
WATS.DAREAS 

- Watershed Maps 
- Watershed Polygon Coordinates 
- 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 mapsB, EPA National Eutrophication Survey Working papers9 , 

and a repor.t 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. Hydrologic unit maps, used most extensively, 

are on a scale of 1:500 / 000. An 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 Eutrophication Survey 
9 

reports. The lOB projects which were sampled under that program are 

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. These could be resolved through verification of the file 

at the district level. An inventory of the file contents by division 

is/ given in Table 12. Inventories by project and district are given in 

Appendix A. 

40 



Figure 3 

Sample Watershed Map 
_ .. _ ••• _.-.. ** ....................... _ .. .. 
• RES: 194 Pot1t1E DE TERRE ~./ . '. 
W DISTlHCT: Z9 KANSAS CITY t10 • 
• DIVISION: e MISSOURI RIVER • 
• STATE: t10 HYDROLOGIC UNIT: 10Z90107 • 
• LATITUDE: 37.901 LONGITUDE: 93.318. 
• MAJOR TRIBUTARY: PQt1HE DE TERRE • 
• SCALE: 1-----10 MIlES--:-_1 • 
............. ******* ...... ** •• ************ 
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Table 10 

Record Fo rmat o f the WATS.DAREAS File 

/ ...•..............••...•..•.•••••......••..• , 
DECLARE D~.F<.~~ RECORO j. I!~IbDA~!_EH~_.HB.UC.!l!.!lU1ENGTH.BO) ., 

/ ....••..•. : ...................•....••.••.•... , 
2 DIS PIC'99' j. DISTRICT NUMBER _, 

____ ~2 .8P . PI~~~n: ,- R~g~',!QL~_!juMBEa -, 
2 STATE PIC'BZZ' '0 FIPS STATE CODE oj 
2 YFIRST PIC'ZZZZ' jo DATE NORMAL OPERATION BEGAN ot 

____ ~2 .. ~~~T p!.£.'n~nZV . 9' '0 ~~!~POU~Q~Q_PBIA~~GL~~EA (MI2) ot 
2 ATOT PIC'ZZZZZZV.9' to TOTAL DRAINAGE AREA (MI2) ./ 
2 DISCH PIC'(ll)ZV.' t* MEAN DISCHARGE (ACRE-FT,YRI ./ 

____ 2~_rQ!~ <;H Pt£:UZ' to Po OF RECQE[LLOJUllS.C.!:!!1!SiE nASI 0' 
2 INFLOW PIC'(ll)ZV.' j. TOTAL INFLOW (ACRE-FT/YEARI 0' 
2 YINFLOW PIC'ZZZ' . jo PO OF RECORD FOR INFLOW (VRS) 0' 

___ ~2~P8~C PIC'Z~ZV,99' '0 BASIN PRECIPITATION (IN) -, 
2 YPREC PIC'ZZZ' jo PO OF RECORD FOR PRECIP. (YRS) -t 
2 TYPE PIC'B9B' jo STATION TYPE CODE 0/ 
2 GSSTATION CHAR(B) /0 STATION CODE (USGS) 0/ 
2 SOURCE PIC'B9' j* DATA SOURCE CODE .t 

Table 11 
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Table 11 

Sources of Data for the WATS .DAREAS File by Component 

SO U R C E S 

Leidy &5 EPA/ Sed. 
Component Jenkihs NES4 District s urvey l 2 

Year Impounded X X 

Direct Drainage Area X X 

Total Drainage Area X X X X 

Mean Annual Discharge X X 

Mean Annual Total Inflow X 

Mean Annual Precipitation X 

USGS Station Code 

Design 13 
Memos USGS 

X 

X X 

X 

X 



"'" "'" 

\ 

Division 

1 NED 
2 NAD 
3 SAD 
40RD 
5 NCD 
6 LMVD 
7 SWD 
8 MHO 
9 NPD 

10 SPD 

Totals 

Division 

1 NED 
2 NAD 
3 SAD 
40RD 
5 NCD 

,6 LMVD 
7 SWD 
8 MHO 
9 NPD 

10 SPD 

Totals 

en '" ." f2 52 .to. 9 

Total 
Proj 

22 
15 
24 
64 
16 
15 
66 
31 
27 
19 

299 

Total 
Proj 

22 
15 
24 
64 
16 
15 
66 
31 
27 
19 

299 

'" ... !:1 

Table 12 

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

Numbr 
Entries 

75 
48 
78 

232 
51 
64 

251 
93 
85 
56 

1033 

Number 
Numbr 

Entries 

22 
15 
24 
64 
15 
15 
63 
31 
27 
19 

295 

o '" 0 ~ ~ c 

Year 

~ 
23 
14 
19 
84 
20 
23 
82 
23 
24 
27 

339 

Division 
Net 

DAREA 

14 
13 
17 
34 

7 
11 
46 
21 
15 
10 

188 

Totals 
Total 
DAREA 

62 
36 
72 

224 
49 
62 

230 
77 
73 
53 

938 

Mean 
Disch 

18 
22 
40 

134 
29 
38 

143 
52 
42 
28 

546 

Mean 
Inflow 

o 
1 
3 

26 
5 
9 

24 
3 
2 
7 

80 

of Projec~s With One or More Entry by Division 
Year Net Total Mean 
Impd ~ DAREA Disch 

22 14 22 18 
14 12 14 14 
16 
63 
15 
14 
59 
20 
22 
19 

264 

.: '" '" 1:" ~ CD 

16 
34 

7 
10 
45 
21 
15 
10 

23 
64 
15 
15 
62 
22 
26 
19 

22 
62 
15 
14 
61 
22 
23 
18 

184 282 269 

8 t-'. rt :Y "i lQ ~ 
~ ~ ~ m ~. ~ r1' " n ~ 

Mean 
Inflow 

o 
1 
3 

26 
5 
9 

24 
3 
2 
7 

80 

t'! 

Mean 
Pree 

o 
1 
3 

26 
4 

9 
19 
o 
2 
3 

67 

Mean 
Pree 

o 
1 
3 

26 
4 
9 

19 
o 
2 
3 

67 

USGS 
E!C 

21 
13 
19 
63 
14 
13 
59 
20 
20 
17 

259 

USGS 
E! C 

21 
13 
19 
63 
14 
13 
59 
20 
20 
17 

259 

~ ~. 

USGS 
Disch 

17 
13 
20 
60 
14 
13 
60 
19 
24 
18 

258 

USGS 
Disch 

17 
13 
20 
60 
14 
13 
59 
19 
24 
18 

257 



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. MORPHO - Project Mor phometry 
RESER.des c - 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 

t o pool elevations. Volume and surface area variations with elevation 

are required for estimation of volume-averaged water quality conditions, 

given measurements made at specific depths. Seasonal variations in 

reservoir vo lume 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.l10RPHO 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 

operating 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 Leldy and Jenkins
5 

(2) USGS water resources data re-
13 12 

ports, by state and year i (3) sedimentation survey sheets i and 

(4) district and division offices. Information compiled from these 

sources has been coded and sorte d by project and elevation. Initial 

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

45 
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Table 13 

Record Format of the RESER.MORPHO File 

I·····*·*·······························.~···, DECLARE...! . MQ~~HO RECORD f • . ~Eg~~~Q£l.~~Q..tlli...STRUCTURE (lEtjGTH.SO) .f 

1······**········.··· ••• ·········.···········, 2 DIS PIC'99' f. DISTiliCT NUMBER 0' 
____ :? RE ~u P! £ : .~~~' f · ~EsE~YQ!!U:!u .. BER of 

2 ElEY PIC'ZZZZZV.ZZ' f. ELEVATION (fT./oISl) of 
2 AREA ~IC'ZZZZZZl' f. SURFACE AREA (ACRES) of 

_ ___ ?YOL P!£:UO) Z' f' VQlUME (ACRE-fEEll of 
2 PCoDE PIC'ZZ' fO POOL CODE of 
2 lENGTti CHAR(4) f. POOL LENGTH (1111 of 

___ ~2 . . ~! DTH · c!:!~!!(3) fo PoQL~Bl!tLU!il of 
2 SHORE CH AR(4) fO SHORELINE LENGTti (MI) 0' 
2 ocoDE PI c' ZZ' f. OUTLET CODE of 

___ -'2'-- SCoDE P~BBBZ'; fo DATA SOUR~Df 0' 

l--' () 0 a 
.... - ?" Q P! 8 ro (JJ S S t-3 ("t 

C!-:'-rt- PJ O::Y'1-1 ro to ti 0 ty rt 
~ I"-< 1-'- f'l Io.C 1-0 _ H ~ 1-1 ~ ~ ~ ~ rt 0 

""i. ""i. r'!\ L>. '" ..... , • ____ 



obvious errors, such as decreas ing area or volume with increasing e leva 

tion within a given project . There were s ufficient inconsistencies among 

the various data sour ces for many projects to warrant independent veri~ 
fi cation of the file. Accordingly, t he fi le was d i stributed to the 

d i str i cts through WES a nd additions and corrections were made based upon 

district r esponses . Final editing was done to e liminate most· of the 

redundancies i n the file due to multiple data sources for the same project 

and elevation. A current data inventory by divi s i on i s given in Table 14. 

Inventories by district and project are given in Appendix A. 

34. RESER.dese consists of a collection o f verbal project descrip

tions copied from USGS water resources data reports published annually 
13 

by state The descript i o ns are re ferenced by district and project 

codes and assembled in a loose-lea f notebook . These descriptions summa

rize hydrologic monitoring activities by the USGS, along with important 

project characteri stics and purposes . The file currently contains 

entries for 260 out of 299 p rojects in the central project lis t. 

35. RESER. broch is a collection o f brochures published by CE d i s 

trict and division o ffices as guides to recreation in specific projec t s . 

These usually contain detailed p rojec t maps which are useful for locating 

monitoring stations . Project purposes and characteristics are also sum

marized . Each folder is referenced by district and p ro ject number and 

stored in a hanging file. Currently, the file contains informat i on from 

e i gh t districts: Pittsburg, Huntington, Louisville, Nashville, Vicksburg, 

Tulsa , Fo rth Worth , and Sacramento. 

36. The RESER. COM file contains miscellaneous descriptive infor

mation on var i ous projects. Thi s file has been designed to hold data o r 

comment s which do not conform to other file f ormats. 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. 
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'; 

Division" 

1 NED 
2 NAD 
3 SAD 
4 ORO 
5 NCO 
6LMVD 
7 SWD 

8 MRD 
9 NPD 

10 SPD 

Totals 

Division 

1 NED 
2 NAD 
3 SAD 
4 ORO 
5 NCO 
6 LMVD 
'7 SWD 

8MRO 
9 NPD 

10 SPD 

Totals 

Total 
Proj 

22 
15 
24 
64 
16 
15 
66 
31 
27 
19 

299 

Total 
Proj 

22 
15 
24 
64 
16 
15 
66 
31 
27 
19 

299 

Table 14 

Inventory of Morphometric Data by CE Division 

N 
Elev 

221 
168 
336 
743 
126 
249 
934 
502 
286 
263 

3828 

Min 
Elev 

195 
500 

o 
280 
577 
130 

50 
750 

24 
104 

o 

Nwnber of 
N Min 

Elev Elev 

22 
15 
24 
62 
15 
15 
66 
31 
27 
19 

296 

22 
15 
23 
62 
15 
15 
66 
31 
27 
19 

295 

Max 
Elev 

1017 
1621 
1108 
1711 
1303 

626 
6362 
5640 
5119 
5853 

6362 

Division Totals 
N N 

lIrea Vol 

220 
110 
305 
543 

86 
215 
706 
427 
184 
143 

2939 

220 
145 
319 
621 

98 
217 
767 
445 
232 
226 

3290 

Pool 
Codes 

48 
73 
80 

332 
52 
93 

352 
118 
102 

74 

1324 

Projects With One or More Entry by 
Max N N Pool 
Elev Area Vol Codes 

22 
15 
24 
62 
15 
15 
66 
31 
27 
19 

296 

22 
15 
24 
60 
15 
15 
65 
31 
27 
14 

288 

22 
15 
24 
61 
15 
15 
66 
31 
25 
19 

293 

22 
15 
21 
62 
14 
14 
62 
31 
26 
18 

285 

OUtlt 
Codes 

21 
21 
23 
75 

5 
25 
95 
41 
31 
21 

358 

Division 
outlt 
Codes 

21 
14 
15 
55 

5 
14 
58 
29 
20 
15 

246 

N 
Length 

22 
21 
70 
66 
11 
58 
38 
30 
32 
15 

363 

N 

Length 

22 
14 
18 
41 

7 
12 
37 
26 
25 
10 

212 

N 
Width 

22 
4 

49 
26 

7 
73 
37 
11 
23 
14 

266 

N 
Width 

22 
4 
7 

26 
6 

12 
36 

8 
16 

9 

146 

N 
Shore 

22 
9 

22 
58 
14 
23 
65 
23 
20 

8 

264 

N 

Shore 

22 
7 

21 
50 
12 
13 
57 
19 
18 

8 

227 



01157 
01165 
01167 
07232 
26363 
28 408 
30214 
30333 
33298 
33305 
34048 
34051 

Table 15 

Li sting of the RESER. COM File 

Mad River dam now under control of State o f Connecticut 
Connected t o Hopkinton (01167) at high water 
Connected to Everett (01165) at high water 
Project transferred to Wilmington District (06) 
Sed iment survey refers to Old Waco 
No permanent pool 
2 Separate lakes (W. twin/E . twin) below elevation 1342 
Project neve r reached full pool 
Re-regulating darn f or Green Peter (33299) 
Re-regulating dam for Detroit (33293) 
Sediment survey refers t o Old Don Pedro 
Sediment survey refers to Old 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 
HYDRO. DAILY 
HYDRO.MONTHLY -
HYDRO. YEARLY 
HYDRO. SUM 

Station Key 
Daily Values 
Monthly Summaries 
Yearly Summaries 
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, stream£low 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 f>:om all projects for 1965 to date using three data sources: USGS/ 

S 14 h . 1 h" S 15 d d' . WAT TORE ,t e EPA Nat~ona Eutrop 1cat~on urve y I an se lmentation 
1 2 survey sheets 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 

reservoir elevation/contents or streamflow at or below reservoir dis

charge points. These stations have been identified using the Master 
16 water Data Index of the USGS National Water Data Exchange and USGS 

13 water resources data reports by state and year Daily values have 
3 

been retrieved through STORET for the period from 1965 to the most 

recent available as of February, 1980. Only those stations with daily 

values ente red in WATSTORE are included. 

39. The EPA National Eutrophication s urvey4 , which sampled 108 CE 

projects, assembled a hydrologic data base compatible with its water 

quality sampling network for use in nutrient budget computations. It 

includes s treamflow estimates for upstream and downstream tributaries. 
r' 
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For each station, flows are estimated on three time scales: daily (only 

for the days on which water quality samples were taken). monthl~ . (only __ 

for the months in which water quality samples were taken). and normalized 

monthly (normal flow for each month) _ This information has been retrieved 
15 

from a tape provided by the EPA Corvallis laboratory Monthly 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 
12 

sheets has provided annual estimates of reservoir total inflow, mini-

mum elevation, and maximum elevation, typically for 10 water years in 

most of the 84 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 1 7 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 hydrology 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, 

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 

the monthly hydrologic summary has been generated from the daily values 

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. Eleva tion and contents data 

are included for 44 and 108 projects, respec tively. Regional deficiencies 

in elevation or contents data are particularly evident for the New England, 

North Atlantic, South Atlantic, Ohio River, 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 II of this project. 
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Ta ble 1 6 

Record Format o f the HYDRO.KEY File 

/ ••••• * ••••••••••••••••••••••••••••••••• ~ •••• / 
OEC[AR"'HYDROKEVJ!~E,.C-.---------------7/* HYDRO-:I(EY-HLE'STRucTllllrTlENGTH=\OOJ .7 

/ ..•................••..•.......•.••.•••••••• / 
2 DIS PI C '99' /* DISTRICT NUMBER 0/ 

-----;2-RES pIC ' 999' 1* RESERVOTff/iUMBER 07 
2 TyPE PIC'B9' /0 STATION TYPE CODE 01 
2 SOURCE PIC'B9B' /0 DATA SOURCE CODE 01 

-----;2'; Tl\ Tl ON CRJrnTS) I' STATTON CODE 07 
2 lATITUDE 01 

3 DEGREES PIC'B99' /0 DEGREES LATITUDE 01 
-----~3-MINUTES PICT99' 1* MTNUTEs LATITUDE 07 

3 SECONDS PIC t 99 1 I t SECONDS LATITUDE _, 
2 lONGI TUDE 01 

- - ---"3-DEGREEs PIC'899"9' I' OEGREES-nrNGITuDE 07 
3 MINUTES PIC'99' 10 MINUTES lONGITUDE " 
3 SECONDS PIC'99' /0 SECONDS lONGITUDE 01 

---~2"-OAREA PIV~Tg)Zv.99' 10 -OAAINAGEAREAIMI2J '7 
2 SEQ PIC'ZZZZ' / 0 SEQUENCE IN DAllY FILE (USGS ST.I 01 

/ 0 OR WQ ST ATION CODE (EPA/NES ST.I " 
----"2,; T"AlE PIC' B99"CoB'·-------',I"'rifI P S"STATE'-Cbb E 0 7 

2 LOCATION CHAR(39) /* lOCATION DESCRIPTION 01 
2 EDIT CHAR(7) /* EDIT INDICATOR " 

\. 
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Tab l e 17 

Record Format of the HYDRO. DAILY File 

/.* •••• *~~ ••••••••••• ~ ••••••••••• ~ ••••••••• I 
DECLARE 1 HYDRDDAY_RECORD j- HYDRO.DAILY fiLE STRUCTURE (LENGTH=1656) -j 

f- NOTE RECORD fORMAT IDENTICAL TO STORET .j 
________________________ 11c'-* BElRlE.YAL..fDRMATo onCtlMENTFD IN pART EI .L 

f- OF THE STORET USER'S MANUAL .f 
/ ..•...........•••..•.•.•.•.•.••••.•.••••••.. / 

__ ~2~~NUs E~1 CHAB(21 I. U~USfD .1 
2 STATE CHAR(2) j* STATE CODE oj 
2 AGENCY CHAR(5) j_ AGENCY CODE oj 

______ LST AT ION CHABl151 I- SIAliOtLCllOF _/ 
2 XSEC fLOAT(6) j* CROSS-SECTION LOCATOR oj 
2 DEPTH FLOAT(S) j* STATION DEPTH of 

____ A.2 _.EABAM fIXfIL811:H31) I. PARAMETER rOOF ./ 
2 HYEAR fiXED BIN(15) j* WATER YEAR Of 
2 DSTATC fiXED BIN(15) j- DAILY VALUE STATISTIC CODE .j 

___ ~aYAL F1 QAU .. 6J /. MLSSJNG YAIIIE INDrcAToR *1-
2DATA(12,31) fLOAT(S) jo DAilY VALUE MATRIX(MONTH X DAY) .j 
2 UNUSED2 CHAR(3) j_ UNUSED oj 

______ 2_DIST CHAR!2) I. tJSuS DISTRICT ./ 
2 COUNTY CHAR(3) j_ COUNTY CODE oj 
2 LOC CHAR(42) f- STATION LOCATION DESCRIPTION .j 

____ 2_DAREA fl DAUB) I .. DRAINAGE APE A (.A412) .t 
2 CDAREA fLOAT(6) f- CONTRIBUTING DRAINAGE AREA .j 
2 WELLD fLOAT(6) jo WELL DEPTH .j 

___ ~2,-DA.IUM f I.XEQ . .Df..C.( 1 ,:n I , OAIlJM OF GAIIGE ./ 
2 HYDUNIT fiXED BIN(31) f* HYDROLOGIC UNIT CODE .j 
2 SEa fiXED BIN(15) j. RETRIEVAL SEQUENCE NUMBER oj 

_____ 2...£MON.TH fl xED SINUS) I . FIRST MONTH TN DATA MATRIX */ 
2 TYPE CHAR(2) j. USGS TYPE CODE ILK OR SW) .j 
2 LAT CHAR(6) j* lATITUDE IDEGjMIN/SEC) oj 

___ ~2:-- l0NL_ CHAR..(' 1 , . IONGITIJDF LO£G.,LMlbl/SEC) .1 
2 CSEQ CHAR(2) j . WITHIN QUADRAT SEQUENCE NUMBER oj 
2 GEOUNIT CHAR IS) j o GEOLOGIC UNIT CODE oj 

____ :.<.2--.UlLUSE03 CHAR(j91 I. iJNlISED ./ 



<n 
<n 

DECLARE 

Table 18 

Record Format of the HYDRO.MONTHLY File 

~~~~----------------------------7/7·~·~···~-·*··················· •.•••. ! ••....••.. , 
/ * HYDRO.MONTHLY FILE STRUCTURE (LENGTH=50) *j 
/ ...•....•.....•.•.•.••••.•.••.•...•..••••... / HYDROMO n~\.o 

~~ ______________ ~P~I~C~'99· / * O[STR~UMBER ' -/ 
PIC'999 ' /* RESERVOIR NUMBER *j 

1..Q! ' 
2 RE~ 
2 SOURCE PIC'9' j* D~TA SOURCE CODE *j 

~~ ________ ~C~H~AR~) / * ST~TION CODE */ 
PIC'99999' /. PARAM. CODE (USGS) *j 

2 STATIO·· 
2 PAiiAM 
2 DSTATe PIC'9 ' / * DAILY VALUE STATISTIC eOOE */ 

L.!........LJ=M AX, 2:::MIN 3.MEAN . .g. INSTANTANEOUS) _/ 
.2 CYEAR PIC'99 1 /* CA.LENOAR YEAR ./ 
2 WVEAR PIC'99' /* WATER YEAR *j 

______ ~2~MQ NTH P~9' / . MOtlTH ./ 
2 N FIXED BIN(15) j . NUMBER OF DAYS *j 
2 DATUM FLOAT(6) j . DATUM OF GAUGE .j 

________ --o2_MJN FlQ~Il§) /. MOH!.HLY MINTMWoI ./ 
2 MEAN FLOAT(6) j. MONTHLY MEAN .j 
2 MAX fLOAT(6) /. MONTHL Y MAXIMUM *j 

_______ ~2 .JNO fLOATi6) / - MOJjTH-END VAlliE .( 
2 UNUSED CHAR(2) / _ BLANK .j 

\. 
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Tab l e 19 

Record Format o f the HYDRO. YEARLY File 

/·.· .. ······ ...... ~ ...... · .. ~ ....... ·· .... ···I 
DECLARE 1lRyORu~TANrr-wRrE~C--------------------------~/~ ... HYDRb.YEARLY fiLE STRUCTURE (LENGTH-50) ./ 

I············································, 
2 DIS PIC'99' It DISTRICT NUMBER -/ 

--------;2r-;;R~S PIC'9"99' /. RESERVOIR NUMBER ./ 
2 SOURCE PIC'9' /. DATA SOURCE CODE .f 
2 STATION CHAR(B) /. STA nON CODE .f 

-------;2 ~A ~AM P~9999' /. PARAMETER CODE (USGS) -/ 
2 DSTATC PIC'9' /. DAILY VALUE STATISTIC CODE .f 
2 W'fEAR PI C ' 8B998B ' I t WATER YEAR */ 

--------;2;-. "NOAY S F1 x~o BINnS) /. NUMBl'R Of OBSERVATIONS ./ 
2 DATUM flDAT(6) /- DAT UM OF GAUGE .t 
2 MIN flOAT(6) t- ANNUAL MI NIMUM .t 
!ll.1E AN fLOATTD) /- ANNUAL MEAN ----.-, 
2 MAX flOAT(6) t. ANNUAl MAXIMUM -t 
2 END fLOAT(6) t. YEAR-END VALUE .t 
2IlNUSED CHM(2) /_ BLANK ./ 



DECLARE 

'" ..., 

Table 20 

Record Format of the HYDRO. SUM File 

'H'y DROSUM_RiH: 
-------~ ~~-,! ~~. ! ~~"!.~~~~~!-~ !..!.!.!!-... ..!! ................................... / 

/ * HYDRO. SUM FILE STRUCTURE (LENGTH.90 0/ 

2bi S'-
_____ . __ . ~ /.! .~. ~~~,.~~~~_~,:t_ •. ~ •••••••••••••••••••••••••••••• I 
PIC'99' 7. DISTRICT NUMBER -7 

2 RE S PIC'999' / * RESERVOIR NUMBER *, 
,,----~~~i~f~l ~:, mM~~~g~EcoOE :~ 2 SOURCE 

'2 ' s1' AHol. 
2 PARAM PIC ' 99999' /' PARAMETER CODE (USGS) of 

.""" _____ -;:;P!~ _ ~ 9' /' [)~I, _! _ VAL~~ STATISTIC CODE -f 
PI C'9' /- MONTHLY VALUE STATISTIC CODE of 

2 DSTATr 
2MStAL 

:2 OATU~' 

2'NDAY ~ 
PIC'-V.9999ES9' 

;...-------=p IC 'ii z ZZ ' 
2 NMONTHS PIC'ZZZZZ' 

/ ' (I.MIN,2=MEAN.3'YAX.4·MONTH-END) -f 
L' DATUM OF GAUGE of 
/ .rofiiL"iWMBER OF DAYS ./ 
/. TOTAL NUMBER OF MONTHS .f 

~-____ ~T"~", _______ f~' Fl~ST DATE ·f 
PIC'99' /* YEAR *, 2 DFIRS' 

3 ' YEAR 
3 MONTH PIC'99' /* MONTH *, 

" _____ -;;""= = ______ -',f-::--;;LA~T DATE ./ 
PIC'99' /. YEAR -/ 

2 DL AST 
3--'Y EAI~ 

3 MONTH PIC'99' /* MONTH *, 
PIC'-V.(5)~~S9' /. M~~N VALUE .f 

cu------P~I~~C"-~V~.(5)9ES9' /. STANDARD DEVIATION .f 
2 MEAN 
2'STD,DE. 
2 MI NIMUM PIC'-V.(5)9ES9' /. MINIMUM VALUE .f 
2 MAXIMUM PIC ' -V.(5)9ES9' /' MAXIMUM_VALU.E ,./ 

\ 
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Table 21 

Inventory of USGS Hydrologic Data by CE Division 

,..* Div1Sl0N "TOTALS ., ...... . ~---- .. - -- -.-----------

TOTAL:-----------FLO~----- -----~: l--------ELEVATION---------: :---------CONTENTS---------: 
-01 VI S !ON-- -P ROJ ---- STN S -MONTHS ---DF I RST ---llCAST---S T NS-MONTRSllflRSy--OLAst----sTNSMoNTi-iS-llFTIlST----oasT-

t NED 22 17 2465 6410 7901 0 0 0 0 0 0 0 0 
- 2 -1-1,1)---- ,5--12---1920- 6410- --790t 3 466-0410--7-'09 0 0 0 0 

3 SAO 24 20 2298 6410 7902 4 423 6410 7709 0 0 0 0 
4 ORO 64 61 9062 6410 7902 3 15 7509 7612 1 9 7504 7512 

- - 5 -NC O 16--- -r 4--~368- 64 j 0-790 1 ~5~ij'O--7709 9 40~64fO~709 
6 LtIl vD 15 13 1700 6410 7902 0 0 0 0 10 1442 6410 7709 
7 SWO 66 64 9174 6410 7901 6 879 6410 7709 51 6809 6410 7709 

-8 -MRO 31 lS--::!78S--S411f- 7!i61 g----g2g--(j4 ;07709 4 509--6-410-170g 
9 NPO 27 23 3348 2001 7902 17 724 6410 7709 16 1588 6510 7709 

10 S PO 19 19 2524 6410 7902 0 0 0 0 18 2394 6410 7709 

TOT A lS 299 262 37645 2001 7902 44 3605 6410 7709 109 13157 6410 7709 

.**" NUMBER OF " PROJE CTS WItH ONE OR MOkE " EI~'TRY -·B Y--OfvTs·tONJ*-,.---------------------

TOTALi-----------FlOW-----------: : --------ELE VA TIOH---------, :---------CONTENTS---------: 
-Dlv I S-j oN-p RdJ---STNS --MONTHS- OF I fisT-bUs T---stfn;--MdNTHS"oFI Rs-r OLA Si - -sfNS MONTHS-OFlRsr- OlAsT 

1 NED 22 17 17 1 7 17 0 
---2-NA6---- 1 5----1 2- --1T - - ; 2--(2----3 

3 5-A D 24 18 18 18 18 
4 ORO 64 57 57 57 57 

-- -- 5 NCO --1 ~---, ,1'-----;,,----; 4---(4 
6 lM VD 15 12 12 12 12 
7 $ "'JO 66 59 59 59 59 
8 -rliRO ji- -iif-- 1 ii----18- --i B 
9 NPD 27 22 22 22 22 

10 SPD 19 16 16 16 16 ------- --- - -

£j 
" " 

TOTALS 299 245 245 245 

" ;-
Q " 

245 

4 
3 
2 
0 
6 
9 

17 
0 

44 

0 0 0 0 0 0 0 
3 3 3 0 0 0 0 
4 4 4 0 0 0 0 
3 3 3 1 1 I 1 
~r 2 2 9 9 9 9 
0 0 0 10 10 10 10 
6 6 6 51 51 51 51 
9 9 '3 4 4 4 ,,-

17 17 17 16 16 16 16 
0 0 0 17 I 7 17 17 

44 44 44 108 108 108 108 

!":l~"oO(l) ~ 



PART IX: WQ - WATER QUALITY FILES 

Introduction 

44 0 The sixth group of files, wQ, contains water quality infor-

mation for CE projects o It is organized as follows: 

WQ.KEY - Station Key 
WQ.DESTAT - Detailed Station Descriptions 
WQ.OBS - Observations 
WQ.SUM - Data Summary by Station and Parameter 
WQ.maps - Station Maps 

Three sources of water quality data have been used: 
17 

(1) EPA's STORET 
3 

system ; (2) the INFONET 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. 

b. 

c. 

d. 

the Master Water Data Index (MWDI) maintained by the 
National Water Data Exchange of the USGS16. 

the USGS Catalog ue of Information on Water Data18 ,l9. 

a list of stations included in the National Stream 
Quality Accounting Network (NASQAN) maintained by the 
USGS20. 

9 the EPA National Eutrophication Survey Working Papers 
and 

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

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

Inventory of Water Quality Data by Source 
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46. The !1aster Water Data Index (MWDI) documents water quality 

and quantity monitoring activities by various local, state, and federal 
/ 

agencies throug hout the U. S. and contains information on site loca

tion, agency, dates, types of measurements, and data storage media. 

I t does not contain measurements, but serves as a means of l~cat ing 

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 compre hensive o ne available for 

identifying monitoring s ites and locating data. An initial list of 

monitoring stations associated with specific projects was derived by 

applying a latitude/ l o ngitude search technique to two large station 

files acquired on tape fro m the National Water Data Exchange. One 

contained all s tations 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 d id 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. NASQAN
20 

stations are particularly 

data-rich, having been operated by monthly frequencies since 1975 with 

a broad water quality parameter coverage. Forty-nine such stations have 

been loc ated in or directly below the watersheds of projects in the 

central project list o 

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 l oading models in 

Phase II. 
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49. Finally, a series of station identification retrievals were 

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 option 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 method is completely satisfactory. Each relies upon 

the accuracy of the station characteristics and coordinates entered in 

the STORET file . Polygon search techniques 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 have been inaccurately classified o For examp16, many stations 

located in reservoir 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 have 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 codes4 

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 have been eliminated from the station list. 

52. Following 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 
. 1',' 
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available from STORET has been used. This format, termed II MORE:::::5 II I 

provides compl e te station descriptions along with observations of up 

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 the 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 

t o mUltiple ways of expressing various types of meas urements (e.g., 

temperature as degrees F or degrees C or phosphorus as P or P04 ) . Con

vers ion routines have been used to eliminate these redundancies in tape 

processing. 

54. In 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 Acquisition and Processing 

55. The INFONET
17 

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 ORO, one containing station descrip

tions and the other four containing water quality observations for each 

of the four ORO districts (Pittsburgh, Huntington, Nashville, and louis

ville). Because the organizatio n 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 ORO tapes . In the first step, s tations of interest have been selected 
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from the ORO station tape based upon ORO 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 ORO 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 ORO 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 acquired 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 quality data base. This 

relatively time-consuming approach has been limited to two sources: 

(1) survey data obtained from Baltimore District2l 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. 
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Table 23 

Record Format of the WQ.KEY File 

_ _ ________ _ - I ..... !_ ~_~_ .... * •• ............. ••••••••••••••••••••• 1, 
DECLARE WqKEY_RECORD /* WQ.KEY FILE STRUCTURE (LENGTH.120) ./ 

/ ................•....•••.••••••..•.•..•••••• / 
____ 2 Q!S PIC'9~' / . DIS!B!£L...lllJ.MllfR ./ 

2 RES PIC'999' /. RESERVOIR NUMBER ./ 
2 STATION PIC'999' /. STATION NUMBER ./ 

____ 2 T.Y~~... PI.C.~9B' /* T.r.~LCODE ./ 
2 AGENCY CHAR(8) /* AGENCY CODE 0/ 
2 UNUSED CHAR{ 1) /. BLANK 0/ 

_ __ ~2,-AGHA CHARi1~l I*AG •. ~~ULAliON CODE 0/ 
2 N08S PIC'ZZZZZ9' /0 NUMBER OF OBSERVATIONS of 
2 NDATES PIC'ZZZZZ9' /. NUMBER OF SAMPLE DATES of 

____ 2 OF !8~T PI~~n~~99' /* fiRST SAMel E DA.IE 0/ 
2 DLAST PIC'B999999' /. LAST SAMPLE DATE ./ 
2 ZMIN PIC'ZZ9B' /. MINIMUM SAMPLE DEPTH (ET) of 

____ !2_ l.M~~ __ . PI C I Z~.6 I /. MA~.!MId~l F DEPTH 'Ell ./ 
2 LATITUDE / * LATITUOE *f 

3 DEGREES PIC'BBBBZI' /* DEGREES LATITUDE 0/ 
____ --;3 ~I, ~~.H;s PIC'~Z' /. ~.IN\JIfS LATITIIQF ,,/ 

3 SECONDS PIC'IZVIB' /. SECONDS LATITUDE ./ 
2 LONGITUDE /. LONGITUDE ./ 

___ _ ~3_QgQR~~.S PI C I Zll I /. DEGREES IONGIT[JQE ., 

3 MINUTES PIC'IZ' /. MINUTES LONGITUDE .f 
3 SECONDS PIC'IZVIB' /. SECONDS LONGITUDE .f 

____ ~2~p~E2S'CRIP T CHAR(30) I_ StATION lOCATION DEscRIPTION .. / 

'. 
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Table 24 

Record Format of the WQ.DESTAT File 

1 of 2 
/ ....................•....•...•...•...••.••.. , 

DECLARE ~rSTAT=~R?E~CTI-------------------------7/.-. WQ:OESTKr-RECORD TYPE 1 (LENGTH.aS) .J 
I············································, 2 DIS PIC l 99 1 I e DISTRICT NUMBER ./ 

-------:l RES pi C'999' /,·RESERvCHR-"UMBER ./ 
2 STATION PIC'999 1 /- STATION NUMBER _/ 
2 SEC PIC'99' /. RECORD NUMBER (.011 .f 

------;;2 UNUSED! CHAR(l) 7*1lLANK .1 
2 AGENCY CHARIS) f. AGENCY CODE ./ 
2 UNUSED2 CHARI I) /. BLANK .f 

--- 2 ·PR IMCODE CHAIH1S) 7' PRIMARY STATION CODE '/ 
2 UNUSED3 CHARII) /. BLANK .f 
2 SECDDE CHAR(14) f. SECONDARY STATION CODE .f 

----- 2-fYPE pg'~MB' 7' sfAnoNl'YPe CODE .J 
2 TDESe CHAR(20) /. TYPE DESCRIPTION .f 
2 MAXOEPTH ·PIC'6ZZZ8 1 Ie MAXIMUM DEPTH ./ 

-----;;n.Jf.iIr 'CHARll) /. bEPI'HUNITS .J 
2 UNU5E04 CHAR(5) / . BLANK ./ 

/ •.........•......•...•...•.... ~, •....•.••... / 
DEC LAR E 1 DE5TAT REC2 f. WQ.DESTAT RECORD TYPE 2 (LENGTH.aS) ./ 

1··············· .• · .•••.••• · •••••••. ··.·.····/ 
2 DIS PIC'9g' /. DISTRICT NUMBER ./ 
2 RES PIC'999.' /. RESERVOIR NUMSER .f 

----;;2 STATIoN PiC T 999 ' /. stATIoN CODE ./ 
2 SEQ PI C '99' /- RECORD NUMBER (-02) '/ 
2 UNUSED1 CHAR{ 1) L* BLANK */ 

---- 2·· STATE CHAR(2) I'-STATE CODE ./ 
2 COUNTY CHAR(3) /- COUNTY CODE .f 
2UNUSED2 CHAR(t) { .BLANK ./ 

----~2hsfNAME CHAR(12) I' STAfE NAME ./ 
2 UNUSED3 CHAR(I) /. BLANK .f 

-2 LATITUDE ./ 
------''- 3··· 0EGREE5 PICT 99·' /. OEG-REES LATITUDE ./ 

3 MINUTES PIe l 99' /. MINUTES LATITUDE ./ 
3 SECONDS PIC'99V9B' /. SECONDS LATITUDE ., 

----2- l0NGi tUDE .f 
3 DEGRE ES PIC '999 ' /' DEGREES LONGITUDE .f 
3 MINUTES Ple ' 99' ;* MINUTES LONGITUDE ., 

------j-secoNDs PIC'99V9 B' / . sEcoiiDSL:oNGlrUOE ./ 
2 LOCATION CHAR(32) /' LOCATION DESCRIPTION ./ 

_____ -"2 U~USED5 CHA~6) /. BLANK .f 

(Cont inued) 
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(Cont inued) 

Table 24 (Concluded) 

2 o f 2 - /· .... ~·. *.· ................................. I 
DECLARE DESTAI _RECJ I ' WQ.DESTAT RECORD TYPE J (LENGTH-aS) ./ 

/ ..••..•..•..............•..•................ / 
____ -;2<-';;DLS Pl~~~. ' /* DISTRICT NUMBER " 

2 RES PI C'9SS' 1* RESERVOIR NUMBER */ 
2 STA TION PIC'999' I ' STATI ON CODE _/ 

____ -;2~SEO PIC'99' /. RfCORO NUMBER (.03) ./ 
2 UNUSEDI CHAR(I) 1* BLANK *1 
2 BS NCODE CHAR(S) 1* BASIN CODE *1 

_____ ~2 UNUSED2 CHAR(I) j * BLANK */ 
2 MAJBASIN CHAR(24) 1* MAJOR BAS IN NAME *1 
2 UNUSEOJ CHAR(I) I ' BLA NK *1 
2 MINBASIN CHAR(42) j * MINOR BASIN NAME *j 

. ______ ___ .. __ / •••• _ ~ .! .~ _ •••• •••••.••••••• ·····················L 
DECLARE 1 DESTAT_REC4 1* WQ.D ESTAT RECORD TYPE 4 (LENGTH_aS) *1 

/ ......................•.........•....•...... / 
___ -'2~_Q~S ~l~:~~ ' I ' DI~T~lCT N~MBER *L 

2 RES PIC'SSS' I' RESERVOIR NUMB ER *1 
2 STATI Q~ PIC'SSS' 1* STATION CODE *1 

_ _ _ _ -'2~SEO __ PIC'99' It J! ECORD NUMBER ./ 
2 UNUSEDI CHAR(I) I ' BLA NK *1 
2 COMMENT S CH AR( 71) I' DES CRI PTIV E TEXT '1 
2 UNUSED2 CHAR(3) 1* BLANK _____.1 

\ 
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Table 25 

Record Format of the WQ.OBS Fil e 

=-~~~~-----------------------------(~.~.~*.+ •••••••••• * ••• ~ •• ! •• ••• + ••• , •••••••••••• / 
DECLARE lOBS_RECORD j. WQ.OBS FILE STRUCTURE (LENGTH'50) .j 

/ ........................•..•..••.....••..••. / 
_______ .'- .01 S PI~jl9.~ f · DISJBICJJllillaER 'L 

2 RES PIC'999 1 I ' RESERVOIR NUMBER ./ 
2 STATION PIC'999' j . STATION NUMBER .j 

_ _____ ~2--yEe.R Pl~~9;!' / • .cALE~QAR YE AR .1 
2 MONTH PIC ' 99( j* MONTH .j 
2 DAY PIe 1 99' It DAY Of MONTH .j 

____ 2_11MX PI C'~999' (. llMf...JlLjJA.t.. . f 
2 DEPTH PIC'999' j . SAMPLE DEPTH (FEET) .j 
2 PARAM PIC'999' I ' PARAMETER CODE ./ 

____ ~2~.QU~1. CHARil) / ' .QUA .. LJ.E.lE.L.CODE .1 
2 VALUE PIC'-V.9999ES99' It MEASURED VALUE ./ 
2 COMPOSITE DATA j. CODE S BELOW DOCUMENTED IN STORET MANUAL .j 

_______ ~~~~~--------~~~~----_-----~f~.~MQRE=5 RETRIEVAl FORMAT . 1 
3 SPCODE CHAR(l) j. SPACE-TIME CODE .j 
3 ACOOE CHAR( 1) j. AVERAGING CODE .j 
3 DLA ST ell AR(lD} ( . fINAL DATE.,)'lMF .f 
3 NSAMP PI C 'ZZ' j . NUMBER OF SAMPLES IN COMPOSITE ./ 

2 UNUSED CHAR(l) j. UNUSED .j 
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Table 26 

Record Format of the WQ.SUM File 

/ ........................•.........••.....•.• , 
DECLARE "WQSUM:'RECDRO ---------';f. WQ ~suM-FIlTsTRUCTURE (LENGTH-Sol ./ 

/ ..............................•.•..•••.•.... / 
____ ~ . 01 S P! , ' ~~ ~ . /* _ ~!~ ! ~!,!_ ':' ~MBEB ./ 

2 RES PI C '999' /. RESERVOIR NUMBER ./ 
2 STATION PIC ' 999' /. STATION NUMBER ., 
2 PARAM o PIC'B999' /* PARAMETER CODE ./ 

- ---2 Neiiis PIC' ZZZZZ9' f. NUMBERGFOiiSERVATIONS .J 
2 NOATES PIC'ZZZZZ9' f. NUMBER OF SAMPLING OATES ./ 

_ _ __ 2_~U~ST p!.£.'.~(§19' f. FI~~~MPL1NG DATE ./ 
2 DLAST PIC'B(S)9' f. LAST SAMPLING DATE .f 
2 ZMIN PIC'ZZ9' /. MINIMUM SAMPLE DEPTH -/ 

_ ___ -o2~ !~ .AX PI C :~Z9' /* ~~ ~.lMUM SAMPLE DEPTH ./ 
2 MEAN FLOAT(S) /. MEAN VALUE ./ 
2 STD FLOAT(S) f. STANDARD DEVIATION -/ 

_ ___ ~2 XMIN FLOAT(S) /* M!,:,IMUM VALUE ./ 
2 X25 FLOAT(6) f. 25TH PERCENTILE -/ 
2 X50 FLOAT(S) /* 50TH PERCENTILE (MEDIAN) -f 

_ _ _ ~2 X75 fLOATJS) f· l~!'!-.i'.I!l£I~l1U ./ 
2 XMAX FLOAT(G) /. MAXiMUM VALUE ./ 
2 UNUSED CHAR(S); /. 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.OBS 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: 

001 -
101 -
301 -
501 -
801 -

100 
200 
400 
600 
900 

STORET stations retrieved in March of 1979 
STORET stations retrieved in March of 1980 
EPA National Eutrophication Survey stations 
INFONET stations (Ohio River Division) 
stations entered manually 

Station numbers have been assigned sequentially within each category and 

project, after sorting the stations by STORET agency and STORET station 

codes. The station coding scheme permits sorting and analysis by 

station, district, project, station, and/or data source. The WQ.KEY 

file contains 4451 records (one per station), sorted by the 8-digit 

s ta tion code. 

61. WQ.DESTAT contains detailed information on statio n location 

and data source. AS shown in Table 24, it contains four record types. 

The fourth type is repetitive and contains up to 15 lines of detailed 

descriptive text on each station. WQ.DESTAT contains about 31,000 

records, sorted by the first ten digits of each record (station code/ 

record sequence number) . 

62. WQ.OBS (Table 25) contains water quality observations. Each 

record is identified by station, date, time, depth, and parameter code. 

Standard STORET remark codes identify measurements whic h are less than or 

greater than indicated values or duplicate values. Th e last part of 

each record contains composite sample information. WQ.OBS, which con

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

time/depth/ parameter) , is stored on t ape (sequential access only). 
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63. WQ.SUM (Table 26) contains a water quality dat a summary by 

stat i on and parameter , d e rived from analysis of the WQ . OBS file. Statis

tics inc lude date range , depth range, value range, mean , standard devia

tion, and value percentiles (25% , 50%, and 75%). Summary statistics are 

derived from the first 1 000 observat i ons for each station/parameter combi

nation . Each record represents one s t at i on/parameter combination and the 

file contains about 75,000 records sorted by station and parameter codes. 

64. To provide direct access to wat er 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 

Tab l e 27. The heading of each frame contains the distr i ct , pro j ect, 

stati on, and station type codes and names. Station descriptions are 

entered from the WQ.DESTAT file. The data summary by parameter fo llows. 

Frames are s orted by district , project, and station codes. A new fi che 

card i s begun with each dis t rict. Card labels indicate the district and 

project descr ibed in the first frame . The last frame of each card 

contains a n i ndex which l ists the pro j ect, station, and assoc i ated 

frame coordinates. 

65. WQ.maps i s a collection o f station maps (one per project) 

whic h have been produced on a Calcornp line plotter using information in 

the WQ .KEY file. An example is given i n Figure 4 whi c h can be compared 

with the watershed map in Figure 3 . Stat i ons a r e l ocated based upon 

latitude/longitude coordinates. Different plot symbo l s are used to 

identify station types. Only stations with more than 10 obse rvations 

are p l otted. Adjustments in horizontal and vertica l scal es are made 

f or each map so that a linear distance sca l e i s preserved and the map 

fits within an 8 .5 x 11 inc h area. A scale f actor in miles per i nch i s 

derived from t he LISTS.CPL file and plotted with a triangle. These maps 

are usefu l fo r i dentifying station l ocations and for refining the station 

type codes. They are subjec t, however, t o errors in the station coordi

nates d e rived from STORET or I NFONET. Based upon the maps and station 
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Table 27 

Sample Microfiche Water Quality Data Summary 

DISTRICT: 01 NEW ENGLAND PROJECt: 142 BUFFUMVJLLE STATION : 004 TYPE: 1 TRIBUTARY 
---------------~------------------------------------------------------------.-.----------------------------------------------------

SlArION O(SCRIPTION 
STAT ION OESe R IPrlON 
STATION DESCRIPTION 
STATION DESCRJPTlON 
$1,1.1101-1 D(SCRIPTION 
STATION DESCRIPTION 

COMPONENT 

1<1 WATER TEMP 

'5 DO 

llCDOolEO 904 9UfFUMVl£ 04 I/TYPA /AM8NT/STIIEAM 001 F 
25027 MA 4205410 07154510 0111(11 811001( 
010591 THAMES AIVEA BASIN BUFfUIolVlLlE LAK E 
K~LE5S THAN l_ CAEATER THAN J~E511MAHO VA lVe 
POTTEII 611001{. CHAALTON,MA. BRIDGE ON SOuTH8RloGe ROAO APPROXIMATELY 
1/2 MILE WEST Of W"HITlNG AOAD. 

UNITS rACTOR NOBS NOA 1 ES DATE-RANce DEPTH-RANGE MEAN STO DEV MINI MUM 

cun ,66 166 710525 781226 o 14.520 6.902 1.169 

MGl l 166 1667 10525 761226 o o 9.312 2.215 4.699 

25% MEDIAN 75'; MAX IMUM 

8.939 16.~49 20.000 28.099 

7.699 8.699 10.524 15.000 

'8 CNDUCTV'Y n HC MICIIOMHO 165 165 11052 5 781226 o o 66 . 133 22.066 33.000 51.000 60.000 67.000190.000 

20 PH 

24 TOT HARa CACO) 

25 CHLORIDE CL 

;l6 SULrATE 504 -fOr 

27 IRON FE,rOT 

29 MANGNESE "N 
31 CALCIUM CA-TOT 

33 MGNSIUM MG, TOT 

35 SOOIUM NA. TO T 

37 pr$Si\)M K. TOT 

J9 TUIIB JI(S H 

46 AP COlOII PT-CO 

47 SILICA OISOLVEO 

49 • BOD 5 0,10.'( 

55 TOTAL 

59 PHOS-OIS OAIKO 

63 NH3-H TOT A L 

66 N02-N TOTA l 

68 H03-H TOTAL 

SU 

MGIL 

MGIL 

MG/L 

UG/L 

veil 

MG/ l 

Nel l 

MGl l 

MGIL 

J>U 

UNITS 

MG/L 

MG/l 

MGI L 

"'GI L 

MGl l 

MG / l 

MG/I.. 

X 1000 

'66 

, 02 

75 

,. 
,00 

" 
99 

99 

.7 

sa 
162 

35 

3' 

• 
12 

" 

166 110525 7912 26 

102 710525 790720 

1S 730511 790619 

24 730321 780727 

tOO 730530 7&0720 

92 730321 7&0720 

99710525 790720 

9& 7 10 525 780720 

97 73 1004 760120 

58 730321 760709 

162 710525 791226 

35 730 321 790924 

750204 750204 

730530 730530 

33 730615 780924 

8 730321 770414 

8 730321 75082'5 

12 730321 780720 

79 730517 78081 1 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 6.505 0.545 5.199 6.199 6.399 6.199 9.500 

o 20.271 17.309 3.000 1 I .074 14 .899 22.449 134.000 

o 22.669 22.372 5.399 10 .299 11.000 26.000 140.000 

9.997 4.590 1 .199 6.199 6.000 10 .375 20.000 

0.223 0.166 0 . 019 0.142 0.199 0.241 1 .099 

32.282 91.932 20.000 20.000 20.000 20.000900.000 

o 

o 

o 

o 

o 

o 

o 

6.466 9.406 1 . 199 

0.845 0.119 0.019 

4.923 '" 1.199 

1 .198 0.14 2 0.199 

t .084 0.863 0.399 

3.199 

0.750 

3.799 

O.S74 

0.699 

4.299 

0.934 

4.299 

1.n9 

0.999 

7.3:24 47.500 

0.9)2 1.649 

5.049 24.599 

'.504 

1.199 

.399 

.500 

37.114 15 .759 15.000 30.000 35.000 40 .000 85.000 

0.929 0.000 0.929 

0.339 0.000 0.339 

0.061 0.129 0.006 

0.019 0.020 0.000 

0.411 0.155 0.099 

0.005 0.004 0.001 

0.964 3.909 0.041 

0.929 0.929 

0.339 0.3)9 

0.009 0.013 

0.007 0.01 , 

0.324 0.439 

0.001 0.003 

0.269 0.419 

0.929 

0 . 339 

0.0?'9 

0.024 

0.491 

0.007 

0.929 

0.339 

0.623 

0.066 

0.619 

0.014 

0.599 35.000 



Figure 4 

Sample Water Quali ty 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 quality data by station 

type and division. Corresponding inventories by project and district 

are given in Appendix A. Overall, 271 out of 299 projects are represented 

in the water quality files. Remaining regional deficiencies include 

St. Paul District (6 out of 13 projects), Portland District (9 out of 17 

projects), and Los Angeles District (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 spillway flow). 

68. Phosphorus, chlorophyll-a, and Sec chi depth data are parti

cularly relevant to assessing eutrophication problems and therefore to 

Phase II 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 (l~ 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 Sec chi 

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 1·1. Regional 

tes:t'ing of- ·Il):Jdels should also be possible I with a few exceptions (e. g. , 

74 



-.J 

'" 

Table 28 

Inventory of Water Quality Data by Station Type and CE Division 

_1"VENTQ~Y .. _DE_ ~~_C.£IL9UALITY DATA BY STATION TYPE 
••• DIVISION TOTALS ••• 

__ ._ ... _u. . TO TAL: -- lA I BUT ARY-: I -....;--POOL----: : ---NEAR OAM-:: --PI SCH.4RGE-: I ----OTHER-- : I----T01 Al--.::.L 
DIVISION PROJ NSTA NOBS NSTA NaBS NSTA NOBS NSTA NaBS NSTA NoeS NSTA Noes 

1 NED 22 51 65968 53 18871 40 15479 26 44515 0 0 170 144(l;>:L 
-2NA" 15 40 6192 25 2291 11 1416 .20 4321 4 438 100 14658 

3 SAO 24 420 127007 159 50181 34 20605 80 51451 41 3025 734 252269 
_ 4_.9R!! 6~ ___ 5~~!.~5 423 255705 115 181?39 137 6936B 91 12659 1300 6J!l.!11!i. 

5 NCO 16 30 10009 27 7985 6 1953 8 711 2 90 75 20748 
6 LM VD 15 168 73729 61 24301 24 28579 30 20091 21 1620 304 148320 
~~D 66 399 1 ~Qo§3 249 71982 90 5~201 11s.....JJU866 573M2 900 42;1 .054 

8 MRO 31 172 73811 193 4350 4 61 23453 64 62721 40 3389 530 206878 
9 NPD 27 96 36150 22 22545 11 12167 34 28957 1 93 164 99912 

10 spo 19 77 29473 35 9155 18 12815 40 257nB._ 4 --.21~I74 'Z.1..J..2.6. 

TOTALS 299 1987 727587 1247 509520 402 349907 554 410709 261 25471 44512023194 

_!"~~~T[)~L..QE_ W~HR _ 9~~bULQ~ T A e~_HloN TYP E:::-====--,..,-,-__________________ _ 
••• NUMBER OF PROJE CTS WITH ONE OR MORE ENTRY BY DIVISION ••• 

__ . __ _ . _ _ TQJ~~j -- TAJ ~UT ARY-: : ----POOl----: : ---NEAR OAM-l ! --QISCHARGE-: ! ----OIHER __ -l : ----TOTAL---I 
DI VISION PROJ NSTA Noes NSTA Noes NSTA Noes NSTA NOSS NSTA NOSS NSTA NOBS 

_' _ N~D 22 22 22 15 15 11 11 22 22 0 0 22 22 
2 NAD 15 9 9 10 10 e 8 9 9 1 1 12 12 
3 SA O 24 19 19 16 16 14 14 20 20 6 6 22 22 
~_ Q~O 64 61 61 58 58 60 60 64 64 22 22 64 64 

- 5 NCO 16 7 7 7 7 5 5 7 7 1 1 . 9 9 
6 LMvO 15 15 15 14 14 15 15 15 15 11 11 15 :,5 

_7 _ _ ~WD 66 5~JD 37 J7 ~B 48 50 50 21 21 61 61 
8MRD 31 26 26 29 29 31 31 2222 13 1331 31 
9 NPD 27 16 16 5 5 7 7 17 17 1 1 18 18 

10 SPO 19 16 16 10 10 11 11 16 16 1 1_ 17 .17 

TOTALS 299 242 242 201 201 210 210 242 242 77 77 271 271 
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Table 29 
\ 

Inventory of Water Quality Data by Component and Station Type 

_I"~V~N.TPB.~~Q. __ l?~U 8!...~~RAMETER .... ND ST~:~ION. .....!! ~~ __ _ 
:--TRIBUT·ARY-: t----POOl---- : :---NEAR OAM-t: DISCH ARGE- :: - -OTHER---: :----T01Al---: 

. COMP ONENT NSf" NOBS NSTA NoeS NSTA NOBS NSTA NOBS HSTA HOBS NSf A NOBS 

- -, ' ooo21"- .-.- tbCl: E~GENCY CODE 152 5390 76 4362 :11 5236 93 :2875 0 0 342 17863 ' 
:2 0,0029 A~'~. l YZ E AGENCY CODE 156 2956 101 3923 28 4397 92 1 97~ 0 0 383 13251 

_ ! ~~02~ _ _ OE~.~':f q~ _ _ PONQ. ___ FJ~..T 69 2.~4 467 ' 2117 t j25 573 6 29 0 0 ---'&'§'L_~, Q3_ 
4 00068 MA X S AMP OEPTH FEE T 20 720 6 9S 3 95 1 245 0 0 36 t 1 55 
5 7:2020 ElEv FEET A8 MSL 29 125 155 2904 30 1118 9 215 0 0 :223 4362 

_ .6 , 00062 _ _ . WATE R_2~R~El:_E_P~ FEET 12 175 28 632 10 3.Q.9 7 204 0 0 57 q.~Q.. 
772030 FOREBAY HEv,FT ABOV MSL 6 25 29 215 22 217 6 41 0 0 63 558 
e 0005 4 RESV OIR STORAGE AC-FT 0 0 12 416 22 293 0 0 0 0 34 709 

_ ~ ?203~ _ _ AIIG O~~LLLWA~F~ 0 0 0 0 0 0 0 0 Q 0 0 Q... 
to 72034 IN STA NT SPILLWAY CFS 2 110 0 0 0 0 19 1720 0 0 20 1830 
II 00061 STREAM FLOW, INST-CFS 407 13921 13 153 13 238 204 7334 9 106 ~6 21758 

-.12 00060 _ _ ?TR:EA,,! _ _ FlOW _ __ C.F ~ 815_'~8?4 56~6J 25 4j.~q.~ .... §J~6 e 267 12~'L....l:836~_ 
13 00065 STREAM STAGE FEET 119 2191 15 111 11 214 58 1193 1 :2 :204 4 9 77 
1400010 WA.TER: TEMP CENT 1149 54660 1194 9:2820 393 58811 434 37962 :21 429 3191 244 682 

_!5 0030~ po ~/L 7.0~~42r __ 7_6 .. LJ,nZL-...2.§.3~.96Q.~L....!~1..(B 3 222-.....20}~_~628t_ 
1600299 00 PROBE MO I L 394 13197 41 B 48677 116 28119 118 14056 18 116 10641 0556S 
17 00090 REDOX DRP Mil 176 1366 166 10512 47 8143 53 68 1 0 0 442 :20702 
.18 00094 __ CNDue ~ Y..1.2 .. U LO _ _ MI.CRO'-'tlO _ __ 460_ .~0826 __ 6.~52S5.....--2.3....LAJ 32 .~~928L-2~:?6EL_.1S 4~_.8696.z.... 
19 000 95 CNOUCTVY AT 25C MIC ROMHO 663 27853 827 24369 247 20525 314 25725 7 291 2058 98163 
2000400 PH SU 1110 4 72 59 11 07 49313 376 37154 412 24133 27 2 7 2 3 032 158 131 
21 0040~ __ . LAB . .. __ .. PH __ .. Sl! ___ .27 ~ _ _ 4 573 _ _ ''i1'L-4010-~4.......-.t234--l1~_SI2~~ __ 29~636_' 5291L 
220011110 T A.LK CAC03 MOIL 921 2311158 901 16693 313 7966 383 15224 :23 359 2"i41 63700 
2300435 T ACDITY CAC03 MG/ L 201 2107 111 311185 36 1154 13 3165 18 299 439 10210 
24 00900 __ ..T0 T H ARO .. .. C AC03: __ MG / .I. ___ 802 _ 2542f:l __ 49Q-.i11 BL-....1..92--'06~6~ 805~3. __ 35 L.........18 6 7 __ 62080 .• 
2500940 CHLORIDE CL MG /L 744 25246 358 6083 172 5069 344 14998 9 290 1627 51686 
26 00945 SULFA. TE S04 -TOT Me/ l 677 19653 358 5865 174 4 985 328 12163 19 302 1556 4'2968 
27 0 1045 _ _ IRON ._.F:E, TOT __ !JGL.l 720 _ _ 12945 3S1 S444-......U:L..........51;3~LLJ.956 21 '04..............56A~.1679.... 

280 1046 IR ON FE,OISS UG /L 43 7 5620 211 3211 96 4253 112 2681 1 19 923 15784 
2901055 MANGIiE SE MN UG/ L 700 12049 351 5294 t56 5215 285 7429 21 186 1513 30113 

.3001056 MANGNE SE ' MN,orSS __ !JG/ .l ~08 _ _ 4591L-;tQ~09~2-42.0~6l..............2440 7 2' B7_6----143~t.. 
3100916 CAL CIUM CA-TOT MG/L 335 6551 133 1556 64 2085 11115 4271 0 0 677 14463 
3200915 CALC IUM CA,OISS MOI L 340 10086 161 2180 97 1455 201 6918 3 800 201 0 2 
33009 27 _ _ MGNSIUM ._MG ,T01: ___ _ MGL l 330_.6297--.l.::u............611j 66 1827 15L-4.132 0 Q 6 Z-1-1 3872. 
34 00925 MGNSIUM MG,DI SS MG/l 337 10188 164 222 1 96 1464 198 6947 0 0 795 20820 
35 00929 SDOIOM NA I TOT MG/ L 295 6651 115 1446 59 1680 119 3989 2 90 590 13856 
36 00930 __ soot UM_ NA, DlSS __ MG/ .L--269-1J. 198 79, 14B 7~15.-........1.64...........-1.683 3 S~9L..2t263.... 

31- 00937 PT.SSlUM I( ,TOT MG/l 2 98 5092 131 1374 57 15 18 123 3187 2 89 6 1 1 11320 
38 00935 PTSSIUM K,QISS "'GI L 250 8353 89 1001 70 1001 159 5749 :2 54 570 16158 
~.f'1 C0070 ___ TURB _ _ .. JKS N __ '-'IU 4.6~340 197 4979 97 2624 2" 8971 4 5'2 983....-34 426 . 
..:.r.. 00 0 14 TURB TRANS % 19 45 449 6683 t 28 26'54 10 36 0 0 606 9418 
4 1 00076 TURS TR:8IOMTR HACH flU 523 7100 4 13 9454 122 5201 191 5137 13 62 12 62 27554 

_ 42 00078. _ _ .T:RANSP _ _ SEC CHL........METERS 173..-U64 74 9 4 61 6 228 '962 J7 426 P a "A~l.B8 .. 
43 0003 1 INCD T LT REMN JNG PER CE NT 16 66 315 2684 89 1269 12 60 0 0 4 32 4 019 
1114 00034 OEPTH .... Fl 1% LI GHT REMAINS 69 180 43 1152 17 \63 4 11 0 0 133 516 
_45_.0008~GO.1,0R PT-.CO UNITS 4$7 ?!l OS 226 "'8 B9 '265 148 4899 13 a89 935 16968.... 
46000Bl AP CO LOR PI-CO UN ITS 49 1087 I e 384 10 90 27 743 0 0 104 2304 

(Continued) 



Table 29 (Conclude d) 

_ _ p~~v ~N .TQ~Y Of ~9._DA TA BY P "1t.METER AND 5 TAj) 9tt~ '(P E;,,====--,-,---:-:-=;;-::;-:-::-;-;---;;-;-;===c-;-;--:-:===:::----;-;----;-;;-;-;:-c:-cc;--
. :--TRIBUTARY ::----POOl----::- NEAR OAM-:: OlSCHARGE-::- -OTHER- l:----TCTAL--: 

COMPONENT NSTA NOBS NSf A NOBS NSTA NOBS NSTA NOBS NSrA NOBS NSf" NOaS 

470095S---siiICA OISQLVEQ MG / L 242 7159 89 1\31 66 790 153 5135 1 11 551 14226 
4800956 SILICA TOTAL MG / L 25 126 19 287 6 156 20 190 0 0 70 759 

_49 003~9 ___ BOD 5 DAY ~G(L 518 'O.9.~3 200 2274 90 20.02 227 41ft 3 219 ----1.P~!) __ '~63L 
50 00405 C02 MG I L 245 6432 121 " 95 64 792 115 3992 0 0 545 12411 
51 00680 T ORG C C MG/ l 404 5375 124 1808 71 1027 148 2560 :2 140 749 10910 
_5~ 00681 0 DF3G . C C MOLL 132 1399 34 799 9 126 45 404 0 0 220 ~;22B_ 
5300685 T. INORG C MOI L 23 745 6 56 3 89 12 263 0 0 44 1153 
5400691 ·OIORGe C MG/ l 0 0 4 96 1 22 2 20 0 0 7138 

_55 00665 __ T_OT~l P MGLl P 1893~.290 892 13900 32LJJl3~~~92!? 250 24'3.J----.3 89..L...1..1~_~0_ 
5600666 PHQS-DIS MG/l P 280 3624 177 2988 93 4555 126 1657 9 23 685 12847 
57 00669 PHOS-TOT HYDRO MG/l P 5 21 2 0 0 3 30 0 0 9 53 

_ 58 0 0 6 78 __ ~H05.:-_J_OT HY.Q:~O~.I1:L-t.:IGL~ P 17 ~8 14 ft1 19 120 5 ~3 0 .'L--~~ __ .269_ 
5900 67 1 PHOS-DIS OATHO MG/l P 1190 16221 561 7326 117 3130 286 4095 232 2273 2446 33 0 45 
6070 5 0 7 PHQ5-T ORTHO MG/ l P 236 2231 111 1007 51 513 94 ,,37 :2 90 494 4 9 78 

_61 00 6 00 __ T9TAl N ~ MG / l 321 __ 6049 120 1996 4~~_&.-327.S Q Q 58L-J :25IL 
6200605 ORG N N MG/ l 314 4245 143 2375 53 1119 105 2020 :2 13 617 9772 
6300610 NH3-N TOTAL MG/ l 1637 24012 825 11174 293 7792 459 7857 240 2408 3454 53243 

_64 0062S __ TJJT Ko..!EJ. __ N. MGLl 15~D_2..1524 722 98.19 273 715~9L-...§78~!1~~6:L...........32.1_t_4780a_ 
65 \10 630 N02&NQ3 N-TOTAl MG/l 1548 22424 747 106tl 247 7456 392 7464 245 2439 3179 50394 
6600615 N02-N TOTAL MG/l 994 9592 73 730 47 502 237 2765 160 1315 1511 14904 
67 006q. __ .N02-::~ __ OISS __ MG/l 11.4 19?~8 1179 '5 __ ~6.5.._6L--.!OI~0 a 26' __ 463~ 
6800620 N03-N TOTAl. MG/l 1180 15722 212 2467 ,27 1654 305 5996 168 1451 1992 27280 
6900618 N03-N DI$S MG/ L 210 7335 63 1691 42 751 142 5427 0 0 457 152 04 

-.J 70 00500 .. _ _ RESIDUE_.....lOrf4l _ __ MG / l 332 _ _ 'U.SO 18B 4648 83 404~L-....2.J.tZ 7 215 74L.....1197L 
-.J 71 00505 RESIDUE TOT Val MG/ l 214 24S1 139 3308 51 2785 75 1065 3 3 482 9612 

72 0051S RESIDUE 0155-105 C MG / l 261 4643 133 1612 56 783 112 1745 7 152 569 8935 
_P 00530 __ RESJDU~_TQLNI:~f.1GL L 61LJ~QI 301 608' 120 4501 237 4~.07 9 24~8L.2.9499_ 

7480154 SUSP SED CONC MG / l 99 2793 6 39 :2 48 44 1359 0 0 151 4239 
75 70 3 00 RESIDUE 0155-180 C MGI L 395 10970 84 1383 72 985 182 6931 2 127 735 20402 

.-J6 32209 __ SHl::~ _ _ r:l-U:-:COR __ UGI L 11 169 0 0 0 0 a 0 0 Q 11 16L-
7732217 CHl-A FlU-UNC UG / l 1 3 374 1151 110 350 2 6 0 0 487 1510 
7832211 CHl-A TRIC-COR UG/ l 54 277 20 89 8 431 1 59 0 0 89 855 

_79 32210 ___ CHl.=A __ T)n~7UI'i~GLl 5~06 96 955 29 319 22 128 0 0 2..0L-.1.B66-
80 32230 CHl-A UNSPEC MG / l 15 331 19 538 3 162 9 190 0 0 46 1227 
81 60050 ALGAE TOTAL N/ Ml 48 1058 67 613 56 463 32 875 0 0 203 3009 

_82 00570 __ 8IOMA.~_~lANI(.TOL-~lD 1 7 27 239 13 '205 0 a 0 0 41 45t-
B3 85209 ALGA l GAO PNTl MG I l 5 41 22 123 5 64 2 14 0 0 34 242 
84609 90 ZOOPlANK OTHER ILIfER 56 159 12 101 6 36 4 15 0 0 78 311 

_85_ 31.6'6 __ FEC _CP.1.LM~.M:.fC8IL-.L.!..OOM! S03 10487 27' 5713 93 1565 194 4462 4 463 1065 '269~ 

8631 6 73 HCSTREP MFKFAGAR 1 100Ml 165 1983 58 1356 13 <423 64 1418 2 267 302 5447 
87 31679 F'ECSTREP MF M-ENT 1 100Ml 135 ' 2141 45 326 22 144 55 931 2 100 259 3642 

_a:~~Q:O .. !;il FlO~ RATE INSI MGn 0 a 0 a 0 0 Q a 185 1547 18S 1547 
8950053 CONOUlT FlOW-MGO MONTHLY 0 0 0 0 0 0 0 0 187 t555 187 1555 

\ 
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Table 30 
, 
Inventory of Total Poosphorus, Chlorophyll-a, and Secchi Data at Pool Stations by CE Division 

--'~~~~ T.QRLQ F _10 r A L - P, C H L - A, & S E C"C-,-HuI_-"O",A"T ~A'--l.( .:..P"O"O->L---"S-,-T""A-,T-,I"O~N"S-,-) ___________________ _ 
••• DIVISION TOTALS ••• 

_ _ _____ . __ T_O T ~l! -- -----TOT A.!: p ----:-- ------: ! ------CHLOROPHYL L -A-------I I -------SECCH I DEPTH------ t 

DIVISION PROJ NSTA NOBS DFIRST DLAST NSTA NaBS OFIRST DLAST NSTA NaBS OFIRST OLAST 

1 NEO 22 29 ~~~-.1..!Q§QL1§Q"831 0 0 Q Q Q 0 0 Q 
-2NAD 15 21 222 720510 790501 16 68 720510 760721 16 38 690711 790501 

3 SAD 24 141 2549 650104 900110 91 266 730407 790730 136 698 730407 790809 
4 ORO 64 348 8120 660105 791101 190 1341 71 1021-281012 ~OJ JI6:L1tQnU~LQtL 

-5-NCO 16 30 605670713791-001 28 177 720702 790808 30 114 720702790806 
6 LMVO 15 73 936 691204 790815 56 184 720505 741111 66 238 720505 790815 
7 SWD 6"6 ___ 2I~§;n-2~nQ.Ll~!'Q4 154 629 72Q2~3D723 299 1451 74QJ!LU.9"L1Q~ 

- 8- MRO 31 214 2257 650104 790802 76 256 740408 780731 138 612 690616 790802 
9 NPO 27 28 1321 650104 781025 19 584 740611 780509 lB 40 75032B 751030 

~~PD ___ 19 53 ~15 710412 791018 11 30 750]\0 1St 113 21 225 680709 791017 

TOTALS 299 1216 21834 650104 800110 631 3535711024790806 917 6578680709791105 

_l~,y~ .NTO~r .Q .~ !Q_T~~ .-:-~ • . .f!!b-~ , __ ~ ~~~~t!! . Q~ T ~ 1POOL_~!~ION~1 
••• NUMBER Of PROJECTS WITH ONE OA MORE ENTRY BY OIVISION* •• 

__ .... ____ . ~! AJ:.L=-=.:.-:--- TO~~!-: __ ~-=-_-:-: :--:-.:-:..:..::=-===lc----CHLO.~qPH ~.!-~=A---===_ll -------sE~PjLQgfI.H-------L 
DIVISION PROJ NSTA NaBS OFIRST DLAST NSTA NQBS DFIRST DlAST NSTA N08S DFIRST DlAST 

1 NED 22 12 12 12 12 0 0 0 -Q 0 0 0 0 
-2 NAfi---ls" 6 6 6 6 5 5 5 5 6 6 6 6 

3 SAO 24 17 17 17 17 13 13 13 13 17 ,7 17 17 
4 ORO 64 61- 61 61 61 39 39 39 39 53 53 53 53 

-'5 NCO 16- - --6 6 6 6 6 6 6 6 6 6 6 6 
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 ~4 34 34 34 34 

- S "MRO- --j-,-- -:i, 31 31 31 15 15 15 15 31 31 31 31 
9 NPD 27 6 6 6 6 4 4 4 4 4 4 4 4 

10 SPD 19 13 13 13 13 3 3 3 3 7 7 7 7 

TOT A LS 299 211 211 211 211 1 3 2 132 132 132 171 171 171 171 

'£ § '" '" ~ 



the lack of chlorophyll-a or Secchi depth data for projects in New 

England) . ./ 

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. An inventory of datac holdings 

by agency, station type, and parameter code is given in Table 31. Two 

agency groupings are used: nEPAli, representing the National Eutrophi

cation Survey; and "OTHERH, 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, biological, 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. lOS). 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 
lS-120 Barren River 
19-340 J. Percy Priest 
26-359 Sam Rayburn 
29-111 Pomona 
32-204 Kookanusa 

79 
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Table 31 

Inve ntory of Eutrophication-Relate d Water Quality Compon e nts 
by Station Type and Mo nitoring Ag e nc y 

__ T_YPE: T 8: tB OS.C~ ~QQI 
AGENCY: EPA OTHR ALL EPA OTHR ALL EPA OTHR ALL 

-I0rA.L P N.98S ___ TI9.~_Z.3..~, 96---.1~2 .. 9~5~4~I5 , ::}.~2~-,--... §'.E?J~9 151 1l =z 21.82.4..-
TOTA l P NOAT 9771 22370 32141 1428 11895 13323 1418 7889 9301 
TOTAL P N 5T.4. 806 997 1803 \\6 416 532 479 737 , 216 

-..!9! ~ _L P N. ~8:. J 10_9 214 n _6 __ ' Qll 2'11 2.3.7 108 185 211 
TOTAL p NOI S 27 30 31 27 29 30 27 28 29 
TOTAL p M THS 8469 35292 43761 1230 21050 22280 2628 18388 21016 

ORTHO-P NOBS 9878 12198 22076 1456 5433 6889 6668 1285 I 19':". 19 
ORTHO-P NOAT 9855 10886 2 0 741 1434 5063 6497 14 \ 8 5931 7 3 49 

_O~!t'!O.=.E.......-.l!STA 80B ___ 721L-,-~34 l1G 1 11 427 47~ ~Z5 l QSS 
ORTHO-P N PRJ 109 186 223 108 193 225 108 167 205 
ORTHO-P N 01 5 27 29 31 27 28 30 27 26 29 

_Q.~!HO p MTHS 84 tl.J5. 6 2JL21 Q 8 7 1218 6670 9 e 8 EL-2li <1.8 110:::54 1 <31 82 

NH3-N N085 10002 14010 24012 1464 6393 7857 6682 12284 18966 
_NH3~N ~.OAT °92~381L2335'L.....L4.4~6_~.Q"----L418 0::: 018 130 6 

NH3-N N ST A 808 829 1637 \\6 343 459 479 639 , 1 1 8 
NH3-N N PRJ 109 197 221 108 198 226 108 169 202 

_NH~-N N DIS 27 29 __ 30 21 2~~27 25 2S-
NH3-N MTHS 8508 21659 30167 1231 11633 12864 26 28 14014 16702 

_"T:KN NOBS----39I~5~52~~61 5325 SlaG 6~Z5 10,159 '2035 
TKN NOAT 9953 I 1032 20985 1439 52\\ 6650 1391 4754 5145 
TKN N ST A 80. 777 1581 116 276 392 470 525 995 

.....I.K~ NP~J 109~5 2Q6 Joe ]73 2] I lOS lS2 10 2 
TKN N 01 5 27 29 31 27 26 3 0 26 24 28 
TKN MTHS 8505 18057 26562 1230 8830 10060 2599 10869 13468 

N02+3-N NOBS 9999 12425 22424 1464 6000 7464 6682 , 1385 18067 
N02+3-N NOAT 9976 11907 21983 1442 5906 7348 1418 5 302 6 720 

..1<02~.'=-~ 5.I"'---E!07 74L.-t5.4A j 16 216 392 ~Z9 <::15 gSA--
N02+3-N NPRJ 109 165 194 108 154 188 108 128 167 
N02+3-N N DIS 27 28 29 27 23 29 27 24 28 
~P2.+3-N M~HS 85 1 0 1 7fi..6.:L261 77 123 1 9360 10591 2 628 1214 6 '47 74 

N03-N N08S 5978 17079 23057 784 10629 11413 0 6563 6563 
J< 0 3 cJi-----lj 0 AT 5 0 .68 16133 221 Q 1 181 OQB.L....J..O.168 Q a270 ar'..o.-

N03-N NSTA 773 526 1299 \II 27. 385 0 409 409 
N03-N NPRJ 106 173 208 107 168 211 0 153 153 

__ N03.:-.N N.OIS 26 28 JQ 25 26 29 Q 26 25 
NC3-N MTHS 4904 20780 25684 617 13582 14199 0 7588 7588 

~tLt,.-A ~QBS 3 1~J Z~6 5 318 32:1 h~99 2036 3535 
CHL-A N OAT 3 728 731 6 313 319 1490 1129 2619 
CHL-A N ST A 1 74 75 2 30 32 482 147 629 

-'..tI L-A ~ PEhl I 29 30 ]9 19 laS (13 132 
CHL-A NOIS I 14 15 1 12 12 27 13 28 
CHL-A MTH5 5 1189 1194 8 377 385 2660 3145 5805 

ALGAE(N) N085 0 1058 1058 0 875 875 0 1076 1076 
ALGAE(N) NOAT 0 1053 1053 0 875 875 0 9 07 907 

--.A!-GAE(,M) ~SI~ Q ~a ~8 Q 32 32 Q 123 l23 
ALGAE(» NPRJ 0 26 26 0 29 29 0 59 59 
ALGAE(N) NOl5 0 12 12 0 14 14 O· 12 12 
A\GAE(~l Mlt:!S Q 1212 1212 Q 1122 1122 Q 1431 Hl31 

(Continue d) 
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P'PE: 
AOC:HCY: 

Table 31 (Concluded) 

TRIB 
EPA OTHR All 

DSCH 
EPA OTHR 

POOL 
All EPA QTHR ALL 

_ .LG.E(V) __ NOBS ______ -¥o ____ ~7~--~7~--~Q!----~0~--~0 ~~~~~ 
AlGAE(y) ' NOAT 0 7 7 0 0 0 0 430 430 
ALGAE(V) NSTA 0 1 1 Q 0 0 0 40 40 
AlGAE(V~NPRJ ______ ~0----~1----~----~0~----00~------~0----~0----~I,~4~--21~4 

-ALGAE(V) NOIS 0 1 1 0 0 0 1 1 
ALG AE(V) MTHS 0 6 6 0 0 0 0 932 932 

SECC HI NOBS 3 1181 1-'84 6 420 426 1487 13091 6578 
SECCHI NO~T 3 1152 1155 6 349 355 1478 4969 6447 
SECCHI NST"A~----~--~1~7~2~~1~7~3~--~2~--~~5~--~3~7--~4~8~1--~4~Q~6~~9~7~7 -SECCH~I --7.NP'RJ 42 43 t 28 29 108 121 171 
SECCHI NDlS t 14 14 1 12 12 27 20 28 
SECCHI MTHS 5 2137 2142 8 597 605 2629 12314 1~943 

TRANS (%) NOBS 5 40 45 24 12 36 6 781 2556 9337 
-'RANS (~.LN_ Q~:~T------~2~--_'2~3~--__'2~5~--~6g._--__C9~--__!_' 5~-,--1 ~4~1 ?-9 __ ~3~6~8---'-1-!:7~8~7 

TRANS (%) NSTA 18 19 2 8 10 481 96, 577 
TRANS (% ) NPRJ 1 11 12 1 8 9 108 21 121 

2.RANS(:I:~Q.!S, ______ ____!1~--___12!------___;3~--__C'~--__;_;'~--__;_;2f____:;__;_~27~--_;;;~4--:;_;:;~2f;--7 
TRANS(%) MTHS 3 6 9 8 10 18 2494 B16 3300 

~IGHT1~~~a~S~ ______ ~0----~6~6----~6~6----~0~--~6~0~--~6~0~~4~9~6~~3~4~6~7L-_'~Q2l-
LIGHT(") NDAT 0 21 21 0 24 24 329 531 860 
LIGHT(") NSTA 0 16 16 0 12 12 203 201 404 

....blGHT(,,~N!:..RJ 0 10 10 0 12 12 52 42 91 
LIGHT (,,) NOIS 0 1 1 0 3 3 12 7 18 
LIGHT(") MTHS 0 7 7 0 17 17 335 494 929 

TU-R"BIOIT 
TURBIDIT 
TU RB IDIT 

-iUR8iOIT 
TURBIOIT 
TUR~BIDIT 

'NaBS 
NO~T 

N STA 
N PRJ 
NDIS 
M THS 

o 24440 
o 23815 
o 904 
o 201 
o 30 
o 24945 

24440 0 14708 14708 0 22258 )22 5 8 
23815 0 14555 14555 0 10590 10580 

904 0 350 350~----~O--~7~6~2---L7,G2-
201 0 199 199 0 171 171 

30 0 29 28 0 25 25 
249!~4~5~ __ ~0~1~2G9~OU7~1~2~9~OL7~ __ ~OL_L'9~6~7L5~L1Q~6~L752-

SuSP SOL N06S 0 12054 12054 0 5766 5766 0 10669 10669 
5 U S P 50 L N D ~o-T:----______ O':--I.l .c.:' 4 7. ~ 7 0 ____ ---=0 __ ~5 e1..~6'_'7'-'2'__ __ --'o'--~4 .. 2L3JC4"___~q"_2"_1"'4"__ 

-su5P- -sciLN'STA 0 686 S96 0 264 264 0 429 429 
SUSP SOL NPRJ 0 169 168 0 169 169 0 116 116 
SU 5 P SO L N D l S 0 29 2, ~ 0 2.6 2 26 ____ ----li0~ __ -'2'_l1 ____ __'2'_l1~ 

--SUSPSci-LMTHS 0 18422 18422 0 9277 9277 0 S40 1 S401 

OX YG E N N 0 B~S ______ ~S--=4 2..:z..tQ~:2:2 2;o4 ____ "C' 8.-2.9.l.1 ~2.~~Q2J.....1.J..S.4 8 1 .., (1050 
-OXYGE~DAT 3 33919 33922 6 26106 26112 1494 17465 18959 

OXYGEN N ST A 1 ,062 1063 2 412 414 462 1051 1533 
OXYGEN NPRJ 1 212 _ _ ~1~ '-2J_7 __ 2..LL-1.Q8 191 216 

-OX YGe-N---Noi 's I 30 30 1 29 29 27 29 29 
OXYGEN MTHS 5 40323 40329 8 22191 22199 2669 31533 14201 

FLOW Noas 
FLOW NDAT 
F LO'~W~ ____ N",-S T A 

FlOW N PRJ 
FLOW NDIS 
FLOw MTHS 

7934 249 7 7 
7933 23692 

590 533 
106 156 

27 30 

32911 
3 1625 

1 1 2.3 
195 

31 
6454 22 028 28482 
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t 447 15753 
1447 15113 

108 268 
106 175 

27 25 

17200 
16620 

376 
210 

30 
""4 '9345 15519 

o 
o 
o 
o 
o 
o 

1468 '468 
1373 1373 

01 93 
35 35 
17 17 

'975 1075 



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 

Service of the .U. S. Department of 

in 1975 by the Agricultural Research 
10,12 

Agr1c ulture 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 r ecent sedi-

mentation survey sheets contained in the appendix to the U. S. Department 

of Agriculture (USDA) compilation
12 

These sheets contain detail ed 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 notebook, identified, and arranged by district and proj

ject code. 

73. SED. RATES is a file containing the most recent estimates of 

sedime ntation rates for each of the 84 projects located in the USDA corn-
10 

p11at1on Th e format of this file is given in Table 33 . Many o f the 

sedimentation rate measurements antedate the water quality file. For 45 

projects, the most recent survey data available were taken dur ing or 

b e fore 1965. Rate estimates for some projects, however, will be useful 

for testing relationships between sedimentation rate and nutrient trapping 

e fficiency during Phase II of this study. 
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Table 32 

Sample Sedimentation Survey Sheet 

RESERVOIR SEDIMENT 
DATA SUMMARY 

U. S. oU' ... "n.lHT 0' AQAICIJL.T\JIIt( 
SOl\. CQNS-I.ll'VAnON SVtVIC£ 

sc·J.4 It-. .... HA.WC 0' "!:SUNOl II! 46-lJb 
OATA SHIE£'T "0. 

, I. OWNO CO • of E~i~en , S,"UAM ~ ,. STAT( OklahOtU 
~ 

SIlCZ 7 28.33 rw,.. 2" It- CCy rorv < •. 19N , .... -13" • NUlittST ~. o . Cant.on 0 ,. L.4136 • 05 - lONa., 98·36 • . . ro .. 0' OA.JoI £l[VAnoN 164A _ 0 , . S ...... I.WAY CR",T !I...£Y. 1 11 F.,.'I: n 
, .. ST'OJltAGIL ". tU\lATlON 12. OlltlGl,."", 11. ORlG,l,..\. '£['1 " GJltOSS STOII~,(. ". OMI!: 

AU.OCATlO" T'O~ 0,. POOL. SUIlt'"ct: AIlttA, ",ou:s ~AOn~ .cRf.$£ ACAIE-FUT !iTO.1oG1 StG.AN .. "'-000 CON TROl.. 8. LS. 750 272 300 401 500 1/ « II. MUL.t'lJIot...( u.s( 25 Jul 47 0 
> < 
_ .. 

~ 

~ LDlS'::r 8,360 106.450 129 200 a. o ... ,!!: NOlt· 
~ •. ......... r-u SU~Y 

MA.L. OP'!.A. 9EG./II' ::: 
~ . 1,IIItlQATlO,,", 

I. CONUJNAnON r:rT 15' 3.340 22 750 22 750 4 Jul 48 
&. INiW!T't .... ' 

". \...ENGTH 0' RUVN'OIIlt U. UIUS "'V . ..... 'or ... O il' .[$[RVO'. 1. 3 "'IL[S 

fE' .. TOTAl.. OA,AotHl'Glt AIIIO 41 12.483 SQ. "'1. n M[AN ANNUAL PRlCI""AnON t9.30 ' '''C)-i(S 

~ 19. NeT $[Otlr.I(NT co,..nUIUnNQ AAlA 51 0 081 so. "'. , "- M(.AN ANNUAL !lUNa"',", 0 2 23. Vr! INC,",(5 
= ~ "'- Lt""'" 300 MILU : AV. WIDTH 40 .'us ". MOI'I "NNU .. 1. RUNO,",' 186 400 ...c. ., T. 

'< ,e "U [LEV. .. 0""01" 
SURVlY 

Ju,ly 194 
§/May 195 
1100t 195 

Sept 196 

2L OAT'( 0 ' 
SUII'V£Y 

May 1953 
Oct 1959 

< Sept 1966 
~ 
< 
0 
> 
~ 
> « 'L 0..0.1"'( 0' 
~ $URV£Y 
~ 

May 1953 
Oot 1959 
S.pc 1966 

,. OATl 0' 

'U""'" 
May 195~ 
Cet 1959 
Sept 1966 

.=- I MIN. [ Ltv. 1575 ". ANNUAL TtM~. ' ",(AN S8. 5 ,,_c, 106 '0 ·2. S 
liT. 2L "'. ~1:0~ O.i'-IO.Of "'''''''C[S ". SUR fACE n c.A p.o..crT"t'. " :11 . .:tArlO. ,..,..,0 ACct.. 5URV('f OR CONTOUA INT. ARlA.ACRU ACA:( ·'tET M;.. .n . P(A: AC.. n . ' .... HAltS 

. . ~ge g 44 15,750 401.500 2.15 
5.83 5.83 Range U 15. 750 390,800 2.10 
6. 42 12.2.5 "=ge H 22 15,750 385.900 2.07 
6.92 19.17 Rang. 25 l5, 700 383,300 2.06 

.. =~~~~1. ,. P€.RIOO WATER INFLOW. ),CR(-;c.~ I Je. HATER INFL :-0 OAT~, AC.-;-; . 
~(ClPlTArlO1'l L "'U.H AN"UAL .. "'AX. .. NNU"1. < P~A:!OO rot ... 1. •• '>'(.10 .... ... ,.. .... U .. L .•. rOr"L '1'0 OArt 

20.05 288,890 540,420 1,684,200 288,890 1,684.200 
19.51 l62,760 422,930 1,044 .900 222.780 2,729, 100 
18.69 99,170 159,390 686.260 178.160 3,415,360 

". P£RIOD CAPACITY LOSS. ACR€.-FEET ,. rOTAL SEO. DEPOSITS TO OATE . AC~(-Fc.ET . P~IO O TOT ...... D.. A\iI. JlNNUA.L, M:R SQ ...... . . Y(A .. rOTAL TO OUt II:!. ,l.V. A,..NU"L 

10,690 1,834 0.302 10,690 1,834 
4.880 760 0.12.5 15 .570 L. 271 
2,660 384 0.063 18,230 951 

7/ 18,500 11 965 

It .. w . ~1tY w<n .. 1'O.5EO, OEP.~ iONS PEl=! SQ . .'04 1._YF! 41.STORAGE LOSS, P':1'. ., SEO. 
Las.. ~/t cu. ~. . f>'I!/tIOO 

70.9 466.4 
56.2 65.3 
56.1 76.4 

~. r OTAI. TO QAT( .. AV . ... Hk 

466.4 0.457 
255, a 0.317 
190.6 0.237 

(Continued) 

84 

.. TOT.TOOAY( .. ;> (Rl0D 

2.66 7,224 
3.88 1,795 
4.54 3,447 

e. ?(~ so ..... L·YUO/l 

0.302 
0.209 
0.156 

1 10.159 

INFLOW. PpM 

b. TOT. to OArt 

7,212 
5.138 
4, i99 



Table 32 (Concluded) 

,. OAn 01" 
.,. OEPTH DESIGNATION RANGE IN FEET 3ELOW. AND ABovE. C~EST ELEVATiON 1 

SURVO' 63-55 55 ·4 45-40 40-35 135-30 130- 25 25- 20 20-15 15-8 a·cr cr +5 1+5·+1 
PERCf:NT OF TOTAL SEDIMENT LOCATEO WITHIN DEPTH DESIGNATION , 

May 195 3 4.3 12.1 11. 9 15.7 17.1 15.2 12.0 7.4 4. 3 0 .0 0.0 0.0 
Oct 1959 3.2 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. I 16.3 15.4 ll.5 7.4 6.2 2.8 1.4 0 .1 

,. OAn: 01" 
u . REACl1 DESIGN AnON PERCENT OF rOTAL ORIGINAL LENGTH OF RESEiWQIR 

Sl"IItV(Y 0.\0 LO.20 ,..,. 30 ·"" I oao . so '0-60 60.10 ,o·ao 10.10 190 - Loo • IO~ -ltC I - 11' - L20 • L2~ 

P(,RCENT OF ,OTAL SEDI MEN T LOCATED WITHIN ~EACH OESIGNATION 

May 1953 2.5 6.4 10. 19 . 21. 17 .9 15.6 4.0 2.3 0.0 0.0 0.0 0.0 0.0 0 .0 
Oct 1959 2.3 2.2 4. 17. C 27. 19.1 17.1 6.1 3.1 1.2 0.0 0.0 0.0 0.0 0.0 
Se'P t 1966 4. 3 5.7 7. 18 .C 22. 16 .2 14.1 5.3 3. 3 1.8 1.3 0.0 11.0 0.0 0.0 

.,. RANGE IN RESERVOIR OP€RATiON 

"""TER Y[AA " All . (LEV. ,·.11"', ~LE'I. !N'lOW. AC.·FT · ....... TEIt Y!AR ....... x. (LEY. !oI'N . !l.£IJ. Il'I r LOW, ,l.c. -FT, 

1947 (2 010 . . 248 1957 1625.51 1596.32 4 22,930 
1948 1599.80 . 90,800 1958 16 16.12 1613.68 185,310 
1949 1614.27 1595.91 37,640 1959 1615.f+O 1613.12 104.130 
1950 1623.84 1602.85 532,130 1960 1615. 56 1613 .79 145. 230 
1951 1628.05 1602. 36 540.420 1961 1614.55 1613. i9 135.330 
1952 1605.30 1598. 65 8t. 170 1962 1615.16 16 13 . 12 106 . 920 
1953 1598.75 1588.66 29,530 1963 1614.21 1610 .2 1 6 1.326 
1954 1596 . 75 1588.30 52. 846 1964 1611.93 1600. a6 20.513 
1955 1615.50 1585.66 213. 790 1965 1616.1B 1600.41 159 , 390 
1956 1613.27 1604.33 10 ,953 1966 1615.52 1609. 82 74 ,720 

" . ELEVAnON-AREA-C~PA.CITY QArA 

(L(V"nQH .. ... c,>.P"'CITY fLEV"flOH ..... -:"P-"oCITY ELEV"f10~ I " ... c.AP"crrr 
1580 0 0 1610 6,323 79,150 
15B5 242 256 1614 7.53 5 106. iOO 
1590 1.489 3,98 7 1615 7.879 114,400 
1595 2.678 14, 160 1620 9 , 497 157,BOO 
1596 .5 3,018 18. 430 16 25 ll,258 209,300 
1600 3, 652 29,950 1630 12,756 269,800 
1603 4,411 4 2,100 1635 14,5 10 338,100 
1605 4,873 51,390 1638 15 J 700 383, 300 

47. Rr,V ,RKS ~~O Rf:fr1ENCES 1 Top 0 Spl. way ga 'es c l o!Jed . Spillway cre!t " at elevacion 16 13. 0 . 
2/ Da~e of diver~ion. 
j j Reservoir is being operated at "designatedll pool elevation 1615 .2 ·,mich 

temporarily provides DlWlicipal · .... ter supp l y for Oklahoma City. 
4 / Are~ &5 determined by AWR committee fo r April 1954 draina~e area data publicat on. 

i rxcludes 4,642 sq. ,,;, . of \Iatershed not contributing to !!Iediment; 1735 sq. mi. 
above Fort; Supply Dam. and 25 'q. mi. surf.ce area of Canton L4ke. 

§.I To prOVide a uniform presentatiott af data from all s edtmantation resur-/eys of 
Canton Lake, data !!Iummarie9 for the 1953 and 1959 resurveys have been revised 
to conform with present in!Jcructions. 

],1 Includes above crest depositS, 
~ AGENCY MAKING SURVEY U. S. Army En~ineer Dhcrict, Tulsa 
.. , . AGENCY SUPP\.YING DATA U. S. ArJrf Enginel!r District, Tuls a ~O. OAn: l:h;;t:;JQer lQ ;'2 .. -....... ""~, .. ... " .. .. , ~ 
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Table 33 

Record Format of the SED.RATES File 

/ ••................•..•...•.•••.•.••.••.••••. / 
DECLARE T -RA-fES_REC·"0'"R;;;O---- ------- ---':7r.-o-SED. RATESfTLE-siiiucrURE (LENGTH.BO) -J 

/ ••••• •• •• • ••••• ~ ••••••••••••••••••••••••••• ·I 
2 DIS PIC'99' /- DISTRICT CODE -f 

- -----il2 -RE·S PICrg§g ' J- RESERi1ClTilCoOE -J 
2 SEDREF PIC'B99999' / - USD A RESER CODE FOR SED. DATA -f 
2 DATOT PIC'ZZZZZZZ' /_ TOTAL DRAINAGE AREA (MI2) -f 
2OA-;~ET PIC'ZHzz 'lz' J- NET DRAINAGE AREA (11112) -J 
2 YEAR PIC'BZZ' /- VEAR OF LAST SEDIM. SURVEY -f 
2 PERIOD PIB'ZZZV.99' /- VEARS FROM PREVIOUS SURVEY -f 
2 vol PIC'Z'lzzzzzzz' J- VOLUME (ACRE-FEET) -J 
2 T PIC'ZZZV . 999' /- HVDRAULIC RES TIME (YEARS) -I 
2 SEDA PIC'ZZV . 999' /" SED. ACC. (AC-FT/MI2-VR) -f 
25EOM PIT'ZZZZZV . 9' /_ SED. ACC . (TONS/ MI2-VR) -J 
2 COM CHAR(17) /. COMMENTS -f 

'" I-' 0 ... . 01 ...... ~ ?" () '0 " 



PART XI : NES - EPA NATIONAL EUTROPHICATION SURVEY DATA 

74 . The'eighth file group con s ists of data and reports obtained 

'. 4, 9 l ' f from the EPA National Eutroph~catl0n Survey , exe USlve 0 the water 

quality, hydrologic, and drainage area data described in previous sec

tions. It con s i s ts o f the following element,;: 

NES.reports - EPA/NES Working Papers 
NES.COMP - Compendium of Lake and Reser voir Data 
NES.SUM - Compendium S ummary 

This fil e group contains information on 108 CE projects as well as the 

other 704 lakes and reservoirs which wer e sampled by the EPA/NES through

out the U. S . Besides providing detailed information on point-source 

nutrient l oadings to CE projects needed for nutrient budget e stimation 

in Phase II, it provides a basis f or compariso ns of lakes and reservoirs 

with r espect to morphometric, hydrologic, and nutrient loading response 

characteristics. 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 conduc t ed a systematic survey of 812 

lakes and r eservoirs in the U. S. The original objective of the National 

Eutrophi cation Survey was t o 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 papers 9 

s ummarizing and interpreting the results f or each impoundment or lake 

monitored. Results have also been summarized in a compendium f o rmat and 

bl ' d' f 1 23 pu ~ she ~n our vo urnes . 

76. NES.reports consists of the collection of working papers des

c ribing NES surveys and results in eac h o f 108 CE projects. Each report 

has been referenced t o the data base by district and reservoir code . 

Maps extracted from the reports have been included in the WATS.rnaps file. 

77. NES.COMP is a computer file containipg a nationwi de s ummary 

of NES da t a f or 775 lakes and reservoirs, obtained from ,the Corvallis 
4 

laboratory o f the EPA A sample printout of da ta from the fil e is 

g i ven in Table 34. S imilar printouts h ave 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 Maps6 Each lake or reservoir has also been 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 c omparisons 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=3l0); non-CE reservoirs (N=359); and CE reservoirs (N=106). 

The stratification of thirty-six original and composite variables across 

these groups has been studied using the BMDP-77 computer program
l 

Within-group means and Analysis of Variance (~OVA) statistics are 

listed in Table 38. Detailed results with histograms are presented in 
24 

a previous report 

81. 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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b. Strongest differences across groups are apparent for 
drainage area (F=77.5), drainage area/surface area 
(F=7 3 . 6 ), outflow r a te (F=60.7) , and drainage areal 
maximum depth (F=5 3 .4). 

c . Reservoirs have higher potential phosphorus concentra
tions, based upon phosphorus loading and the Vollenweider 
s tatisti cs, but lowe r observed phosphorus and chlo rophyll-a 

.concentrations than natural l akes. This i s an indication 
t hat the Vollenweider statistics may give biased predi c 
tions in reservoirs (i.e., over-predict loading impac t ) . 

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

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

f. The composite statistic (Secchi depth/mean depth) is 
s trongly stra tified across gr oups (F=44. 8). Assuming 
that the depth of the photic zone i s roughly twice the 
Secchi depth, the means in Table 38 indicate that typi
cally 62% of the vo lume of lakes i s available for 
photosynthesis, compared with 30% in the case of CE 
r eservoirs . Reservoirs probabl y have greater shoreline 
development, however, and may be more influenced by photo
synthetic processes occurring in littoral zones. 

~. While a 4-degree diffe r ence is evident in the a verage 
latitude o f 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 occur s between these extremes. 

Because of the s trong regionality of the lake vs. r eservoir distributions 

evident in Figure 5, it i s difficult to separate the effects of impound

ment type from those of r egi on with analyses of the type described above. 

Thus, in future, more complete analyses, it will be important to control 

for regional d i fferences by comparing s ubsets of lake s and reservoirs 

within defined regions. 
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Table 34 

Sample EPA/NES Compendium Printout 

COlln.HU M or MlTIOUL tUTaOPHICI.1'IOM SUiUT UK.!:S U W!sT 'I1GIIiI. 

!/AilE TYGAiT II[SERYOIR U8SO'tilOPHlCj 
IlAl/BOUR, TI.YLOI coowt y 

STORCT NO. 5ijQ4 VOIU MG PAHI ~O. ~70. NTLS ACC ISSIOM YO. 1'11-251 118/11' 

I. ItORPflOKl!rRY 
LUi TIV t DUUl(;t UtA SUHACt Aau ~tH OlP'!'H TOTAL Ul'LOW 

(SC KII) (SO K~) (1I~1'ERS) (CIIS) 
apOUHfllIl:MT J537.90 7 . 08 17 .~ 73.200 

II .... HYSICAL AHC Clii lll CAl I.'HU AC'UltISTI CS 
~EDIAI/ liEU", IIU. SleCHI DISC IIEDI All IIED.rU 

IU'I!NTI OJ TlIIJ: 
(OAYS) 
20.0 

UDIU aEDIU 
.HKALIHfTY (/!GILl <.:OMOUCTU 1 TJ IUI\bOS) (/Int iS) TOtAL P (IIG/L) QUIIO I' (IIG/L) HOIG Ii' (IIG/L) toUL II (llGjl.) 

". n l . , 0.006 0.005 O •• JO 0."0 

III. BIOLOGICAL CIIAUCttiISTl<.:S IUr>.n 
II!AM CHLOROi'HYLL I< AL GAL ASSAY conaOl JlELD LlIUTlIIG IIUToUEliT AT SI.II.PLIllG TIll:! 

(UIJ/.L) (IIG/L"DIY 11 '11 
1.1 0.1 ( 11/21/71) P 1/28/73) I' (10/ 5!'71) I' 

SUMABJ Oi' I'HItOPLANKT<l1l DATA 
" /23113 7/28/7J 

GKHCIlA 
'UGELLlUS 
OINOBRYOH 
P~MNI.T! DUtO"S 
.In serti A 
IIAYlCOU 
OTMtlt 

tOtAL 

COl/liT 

"" " " " " '1 

GUU.A 
GLt~ODIMl UII 

cu'ulte DUroll 
I.UIStlOb ESIIUS 
rUGELLlTES 

OTH tR 

212 raTlo"L 

1". ~UTR J I;: "r LC).O"DIIIG CIIARACIUHSTlcS(lA!(E) 
~. l~I' Ut 

porn !>OUIlCE POI II'! SOl/liCE 
III)~ICII'U (KG/IU) lllDUSTRIA L (KG/Ill 

I'HI)SI'HORI/5 5331) • ........ .. 
/HTROG~II 15 .. 65. . ......... 

8. QUTl'Uf 

10/ sIn 
I,;l::UU coun 

" " l5 

AUe1'ST IS (!llCILOC Y SUS) 
SCtM!OJ::StlDS 

coun 

'" '" '" n. PIlOallIDIIl'lt 
l5 rUGtLUT£5 

UTZSCIlIl 
OTYBiI 

20a TOTAL 

1'0lllT souacl 
SIPTIC TAU S (rG/u) 

" . 650. 

" 115 

'" 
'Ol-POI It SOoiC~ 

(KG/R) 
112150. 

UO 1020. 

OIJTLET(S) I'<:;IICEMT LAK! SOarAC! AI~,I" LO'OI/lO: UTI! 
(KG/Yk) RtTUTIOM (G/SO 11/111 

PHOSP/WIIUS 419J5. .. 6.19 
IIITIcOGU 15075 15. LOSS 200.2 

V. 1I0M-PQIIiT-SOUllet: IIUTl11::111' l::(PORT 

TOtAL LOADnG 
(1uo/lI) 
48095. 

141765s.. 

STII!l!! IiAIIE lEAM now ORA.l~I.Gl:: ARtA ~EA'II TOTAL !lI!AM TOTAL II TOTU P E1I'ORT 'fOUL II !..liOR"!' 
(CIIS) (SO ltll) (IIG/L) (IIG/L) (KG/ Sg Ul/flI) (ltG/SQ K!ljl8) 

TI~ ART YALLE! 111 V [/1 50.100 2 ij~ 7.5 0.020 0.51' n . 361. 
SCAB RUl! O. 100 •• 1 0.159 2.1190 115. 843. 
1'110"; au .. 0.100 l .• 0.051> 1. DOJ ". 169. 
::;II~ Ill' lUll 0.200 .. , 0.077 1.241 30. 658. 
SANDY CIIEU _.500 207.2 0.010 o.soa 7. l54. 
TEt.i:ti eRUlt J .l00 lH1. I> 0.015 0.568 ". 1I01.i. 
LI.UIoEL CRE ,;K J. 100 1~ 0. I >1.011 0.527 .. J72. 
PLi:ASI.~T U\~ I!I( 0.100 32.6 0.027 O. 77~ ". ss_. 

CE R.lSBUOra IDI8llJl: '" 



Table 35 

Record Format of the NES.SUM File 

DECLARE 
=--------------~/. ~.!:!!. ~.~!..!....!..!..!"!"! .!"!""!'~"!!.! . .!:.* ...................... / 

f * NES.SUM FILE STRUCTURE (LENGTH_225) .1 'NES-SUM RE~ 

1············································/ 
;c-------- .~!~'J~' ;* c~ .. Q!~!~!.QN __ . '1 

PIC'l9' f* CE DISTRICT (CE PROJ. ONLY! *1 
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Figure 5 

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

Sununary of Impoundments in EPA National Eutrophication Survey 
Compendium by Region, Trophic State, and Impoundment 1'ype 

OLlGO- MESO- EU- HYPEREU-
CE o I V I S ION TROPHIC TROPHIC TROPHIC TROPHIC OTHERa 

New England 5/0b 3/1 2/18 0/4 0/0 
North Atlantic 1/0 4/8 8/31 0/0 0/0 
South Atlantic 0/0 4/3 24/30 7/0 3/10 

Ohio River 0/0 2/13 11/49 0/0 0/5 

North Central 6/1 22/1 118/43 7/1 6/0 

Lower Mississippi Valley 0/0 0/2 10/29 2/0 0/2 

South West 0/0 0/16 0/54 0/0 0/9 

Missouri River 0/1 0/5 18/41 1/1 0/7 

North Pacific 5/2 5/5 4/17 1/0 8/0 

South Pacifi c 9/3 4/12 9/34 2/0 1/5 

TOTAL 26/7 44/66 204/346 20/6 18/38 

a OTHER = combination of two or more trophic states 

b Number of natural lakes/Number of reservoirs 

TOTAL 

10/23 

13/39 

38/43 

13/67 

159/46 

12/33 

0/79 

19/55 

23/24 

25/54 

312/463 
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Table 37 

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

OLlGO- MESO- EU- HYPEREU-
OTHER

a CE DIVISION TROPHIC TROPHIC TROPHIC TROPHIC 

New England 0 0 0 0 0 

North Atlantic 0 2 0 0 

South Atlantic 0 1 4 0 2 

Ohio River 0 4 19 0 2 

North Central 0 1 3 0 0 

Lower Mississippi Valley 0 2 11 0 0 

South \,es t 0 8 23 0 2 

r1i ssouri Ri ver 0 12 1 

North Pacific 1 1 1 0 0 

South Pacific 0 1 1 0 

TOTAL 21 75 8 

a OTHER = combination of two or more trophic states 

b GRANO TOTAL = number of impoundments in LISTS. CPL fil e 

TOTAL GRANOb 

tiES TOTAL 

0 22 

3 15 
7 24 

25 64 
4 16 

13 17 

33 66 

15 31 

3 27 
3 19 

106 299 



Table 38 

summary of Lake/Reservoir Comparisons Derived from EPA/NES Compendium 

• C 

A 
A 
G 
G 
G 
G 
G 

G 
G 
G 

G 
G 
G 

G 

G 

G 

A 
G 
G 
G 

G 

G 

G 

G 

G 

G 

1< 
K 
G 
A 

A 

G 

G 

G 
G 

G 

WITHIN-GROUP MEANS 

(N-309) (N=360) (N=106) 
Nat. Non-cE CE 

Variable LlI.kes Reserv. Reserv. 

Latitude (degrees N) 
Lqngitude (degrees W) 
Drainage Area (km2) 
Surface Area (km2 ) 
Volume (km2m) 

Mean Depth (m) 

Maxumum Oepth (m) 
Hydraulic Res, Ti.Jne (yr) 
OVerflow Rate (m/yr) 
Outflow Rate (km2nv'yr) 
Dr. Area/ Surf. Area 
Dr. Area/Volume (l/m) 
Maximum Depth/Mean Depth 
Relative Depth 
Surf A/ Max Depth 
Dr. Area/Max Depth 

41.6 
91. 7 
222. 

5 . 6 
27 . 3 
4.5 

10.7 
.74 
6.5 

47.9 
33. 
6.6 
2.5 
.40 
.53 
20. 

pH 8.06 
Alkalinity (mg/l) 87. 
COnductivity (UMhos/cm) 253. 
Total Phosphorus (mg/l) .054 
Dissolved P (mg/l) .021 
Inorganic Nitrogen (mg/l) .20 
Secchi Depth (m) 1.4 
Chlorophy11-a (mg/ 1) 14. 
Algal Assay Yld (mg/1) 2.5 

P Loading (9/",2 -yr) 
PRetention Coef. 
NPS load Fraction - P 
N Loading (g/m2_yr) 
N Retention Coef. 
NPS Load Fraction - N 

N Load/ P Load 
Inorg N/ Diss. P 

+Vollenweider Stat. 1 
+Vollenweider Stat. 2 

Secchi 0/ Mean Depth 

.87 

.36 

.72 
18. 
.24 
.87 

20. 
9.1 
.31 

.056 

.31 

39.0 
93.6 

1358. 
8.6 

50.8 
5.7 

15 . 8 
.23 
25. 

236. 
156 . 

26. 
2.8 
.47 
.56 
86. 

7.74 
63. 
214. 
.053 
.018 
.26 
1.2 
10. 
2.2 

2.9 
.35 
.80 
45. 
.20 
.93 

16 . 
14 . 

.56 

.067 

.20 

37.6 
92.3 

3228. 
34.5 
239. 
6.9 

19.8 
.37 
19. 

650. 
93. 
13. 
2.9 
.30 
1.7 

162. 

7.63 
65. 
208. 
.039 
.011 
.30 
1.1 
8.9 
1.3 

1.7 
.40 
.81 
28. 
.17 
.96 

16. 
26. 
.42 
.057 

.15 

ANOVA RESULTS 

F 

34.8 
1.9 

77.5 
44.4 
36.4 
10.4 
18.8 
23.5 
40.9 
60.7 
73.6 
39.5 
7.3 
8.6 
24.6 
53.4 

24.1 
8.6 
2.4 
3.6 
9.5 
9.7 
7.7 

11.4 
4.0 

29.1 
0.7 
8.4 

22.6 
2.5 

18.7 

8.0 
29.4 
15.2 
1.9 

44.8 

Prob 
(greater F) 

< .0001 
.16 

< .0001 

.0008 

.0002 
< .0001 

< .0001 
.0002 
.0950 
.0268 

< .0001 
< .0001 

.0005 
< .0001 

.0194 

< .0001 
.51 
.0002 

<.0001 
.081 

<.0001 

.0004 
<,0001 

.1586 

< . 0001 

* C = Code for Type o f Mean (A = Arithmetic, G = Geometr i c) 
+ Statistics for Assessing Phosphorus Loading Impacts o n Lake Eutrophication; 

Stat.l = YQs·S-(ref.25); Stat.2 = (YQs)/(l + IT) - (ref.26) 
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PART XII: NUMERICAl CHARACTERIZATION OF RESERVOIR HYPSOGRAPHIC CURVES 

Introduction 

82. Estimates of reservoir volume and area variations with eleva-

tien are required for computing volume-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 

curve-fitting and interpolation techniques. Results will be used to 

design methods for summarizing, storing, and applying morphometric 

information in other phases of the project. Results are also relevant 

to other aspects of reservoir management, specifically including the 

estimation of reservoir volumes and sedimentation 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 

covers 147 projects, each with at least five listed elevations and with

out obvious errors (such as decreasing areas or volumes with increasing 

elevation). A total of 1285 elevation/area/volume data pcints have been 

compiled for these 147 projects from various sources. Results of this 

study are summarized below. Details can be found in a working paper 

ub ' d ' d th' 26 s IDltte as a progress report un er 1S contract . 

Approach 

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 

interpolating~ Accuracies of these methods can be assessed by comparing 

observations and predictions of the following: 
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a. v(V) 

b. A(V) 

c. A(A) 

volume estimated from vo lume/elevation points 

area e stimated from volume/e levation points 

area estimated from area/e l evation points· 

d. ' fiV(A} = incremental volume estimated from area/ elevation 
points 

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

Statistic b involves differentiation of the volume curve to esti mate area: 

where 

A(V) 
(lV 

dZ 

Z is the total depth, ft 

statistic d involves integration of the area curve between specific 

depth limits (Zl and Z2) to estimate incremental volume: 

(1) 

( 2) 

85. 
27 

In testing each method, a jackknife procedure has been used 

to e stimate the above statistics for internal elevation points (i.e., 

tests are not made f o r the top and bottom listed eleva tio ns in each 

project, although these elevations are used in the fitting or inte r

polating pro c e ss). In applying the jackknife, informatio n from the 

point being tes t ed is not used in estimating the parameters of the pre

dictive functio n. For instance, estimo_tes of area or volume at the 

second listed elevation are derived exclusively from information i n the 

first and third throug h last lis t ed elevations. 

86. Reported values and predictions are compared using the follow

ing error statistic: 

where 

D 

Y reported value (V, A, or 6V) 

Y estimated value 

o error statistic 
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For errors of the magnitude studied here, the value 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 methods, 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: 

where 

V 

A 

Z 

Z 

E 

b v 
c Z v 

b a 
c Z 

a 

E-E 
0 

C I b , b = empirical parameters a v a 
total depth (ft) 

elevation (ft, msl) 

E = elevation at V=A=O (ft, msl) 
o 

(4) 

(5) 

(6) 

Model parameters can be estimated using linear regression by transforming 

V, A, and Z values to logarithms. The following equalities should hold 

if the model is valid for a particular reservoir: 

aV 
b c 

b v - 1 
(7) az Z =A 

v v 

:.c b c (8) a v v 

b
a 

b - 1 (9) v 

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

-~o area ~urves. The slopes of volume and area VS. total depth on a 
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log/log plot should differ by 1.0. Dividing equation (4) by equation (5) 

yields the following: 

(10) 

If the basic model holds, the ratio of volume to area (or meah depth) 

should be proportional to the total depth. Thus, the model can be tested 

through regression analysis of the following equation: 

(11) 

A t-test can be applied to the mean and standard error b within each z 
pro ject to determine whether the estimate is significantly different 

from 1. o. 
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 (b , b , v a 
b z ) are shown in Figure 6 on log-normal probability scales. Median 

va lues 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. About 10% of the projects have b v 
values exceeding 4 and 4% 

band b contain roughly a v 

have b values less than 2. 
v 

The parameters 

as the statistically-the same information 
28 

Hakanson defined "lake form" proposed by 

89. Based upon t-tests, the b parameter differs significantly z 
(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 b
v 

and b
a 

are inconsis

tent and/or variable with depth. 

90. Tabl e 39 l is t s error statistics for this model. Estimates of 

the first (V(V» and third (A(A» statistics are derived directly from 

equations (4 ) and (5), respectively. Areas are e stimated from volume 
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Table 39 

Evaluation of the Power Function Model 

Gross* 
Statistic Standard Error 

V(V) .097 

A(V) .115 

A (A) .097 

llV (A) .177 

* estimated from mean-squared D value (equation (3)) 

** median of within-project mean-squared D values 

100 

Median** 
Standard 

.062 

.081 

.062 

.081 

Error 

s 

p 

s 

wJ 

T! 



curves according to equation (7). Changes in volume within various 

strata are estimated from area curves according to: 

(12) 

(13) 

standard errors of 0 range from .097 (V(V» to .177 (6V(A». The higher 

standard error ·of 6V (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 standa rd 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. In order to improve upon the above model, variations in the 

slope parameters bv and b
a 

with depth must be accounted for. The sim

plest way of doing this is to include higher-order terms in the regres

sion equations: 

V' 

A' 

where 

m 

m 

I: c,z*i 
i=O ~ 

m 

I: d,z*i 
i=O ~ 

d, = empirical coefficients (i=O,m) 
~ 

superscript denoting loglO transformation 

maximum degree of polynomial 

The error distributions of these functions have been evaluated for 

(14) 

(15) 

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: 

v 
m 

i 2: C.Z 
i=O 

1 
(16) 

m 
i 2: d.Z 

i=O 
1. 

(17) 

For each reservoir, the maximum degree of the polynomial has been limited 

to the minimum of In 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 terms in depth. Addition 

of fourth- and fifth-order terms, however, tends to increase estimation 

error, 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 
26 

tested on the same data set used above . 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 

tot 1 d th . t h b h t h th 1 t· 26 a ep po1n s as een s own 0 ave e owest error $ atlstlcs 

ThE} ... errors, however, are essentially equivalent to the error 
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Table 40 

Evaluation of Polynomial Functions 

Maximum 
Gross Standard Error 

Transformation Degree V(V) A (v) A(A) t.V(A) 

logarithmic 1 .097 .115 .101 .182 

2 .069 .083 .081 .166 

3 .062 .067 .081 .164 

4 .216 .292 .129 .173 

5 1.198 1.280 .534 . 491 

linear 1 .371 .615 .200 .281 

2 .249 .170 .134 .212 

3 .134 .088 . 106 .196 

4 .150 .085 .111 .193 

5 .221 .136 .147 .265 
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characteristics of the best curve-fitting scheme (log/log c ubic poly

nomials). Results suggest that either of these methods probably 

approaches the limits of data accuracy . 

Conclusions 

94. In 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 requirements, 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 V(V) and A(V) 

error statistics indicates that storage of the parameters of the volwme 

curve alone would be adequate 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 polynomJal parameters 

according to the following scheme: 

Z* loglO (E - Eo) (18) 

V* lOg10 (V) (19) 

A* loglO(A) (20) 

v· '" c + C z* + c Z*2 + c Z*3 
o 1 2 3 

(21) 

(c
l 

2 
E ) (22) A + 2c

2
Z* + 3c

3
Z* )V/(E - a 

-" 
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For cases in which data from only a few elevations are available and/or 

the quadratic 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 e l evation, 

E. If not available , it can be estimated approximately by extrapolating 
o 1/3 

a plot of V VS . E to the horizontal axis. Any error in E estimated 

in this way would be offset 

coefficients. 

o 
in subsequent estimation of the polynomial 

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 avai lable . Approximate parameter estimates in this case are given 

by: 

c 
o 

c = 0 
3 

Z /Z rna mean 

(23 ) 

(24) 

(25) 

98 . To insure that the fitted polynomial is not used outside of 

the range of data availability, maximum and minimum e levations should 

also be stored with the fitted coefficients. It wil l be necessary to 

test the fitted coefficients to insure that the areas estimated through 

differentiation (equation (22» are pos itive and increasing with eleva

tion throughout the application range. 
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Figure 6 

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

Introduction 

99. The development and testing of empirical eutrophication models 

for reservoirs requires averaging of water quality measurements over 

spatial and temporal scales. If within-peol water quality 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 of 

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 

observations
23

i (2) sequential averaging over depths, stations, and 
29 30 

dates ; (3) seasonal averaging within specific depth ranges 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 temperal 

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 

d d d it d ' db 1 b found elsewhere3l ,32 proce ures use an resu S lscusse e ow can e 
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Data Base 

102. 
9 

EPA National Eutrophication Survey (~~S) 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 d epth, and chlorophyll-a 

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

( . 1) 30 I , I and 1
8

, respectlve y : 
p T 

where 

4.2 + 33.2 10910P 

60 - 33.2 10910zs 

30.6 + 22.6 10g
10

8 

3 
P = total phosphorus concent.ration (mg/ m ) 

Z = Secchi depth (m) 
s 3 

8 = ch10rophyl1-a concentration (mg/ m ) 

(26) 

(27) 

(28) 

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 o f measurements on the a bove 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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Ip 

IT 

IB 

Table 41 

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

standard 
n mean deviation minimum 

1421 55.B 13.1 24.1 

1493 58.9 12.7 25.4 

1505 48.2 10.3 B.O 
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maximum 

99.0 

112.9 

B1. 6 



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 reservoirs with hydraulic residence times 

in excess of 250 days. Trophic State Index behavior in the first reser

voir, Beaver, is 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 IS in Taneycomo can be 

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 (_150 C). Taneycomo's short hydraulic 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 
r 

four stations. 
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Fi gure 7 White Rive r Sys tem 
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Figure 8 Sakakawea 
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Figure 9 Old Hickory 
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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 to tal phosphorus . Upstream portions were classified by the 

EPA/NES as "hyper-eutrophic lt and stations near the dam as "o ligotrophic". 

Below the second s tation, the chlorophyll-a index follows but remains 

roughly 5-10 index units below the phosphorus and transparency indices . 

107. Old Hic~ory (Figure 9), on the Cumberland River in Te nnessee, 

shows relatively small downstream reductions in phosphorus and trans

parency and a s teady increase in c hlorophyll-a. With a mean residence 

time of 11 days and sediment removal by upstream reservoirs on the 

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

as in above panels . The gradual increase in IB might be a hydraulic 

residence time effect, i.e., the time scale required for algal popula

tions to "equilibrate ll with available nutrient and light levels may be 

appreciable in relation to time-of-travel within the pool. 

108. Similar behavior i s 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 consis tently higher than the other versions. Both 

ambient available nutrient concentrations and bioassays 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 no t be appropriate in this case. 

109. The above case studies illustrate a number of factors which 

can be important in asse ssing reservoir trophic state relatio nships: 

sedimentation, upstream impoundment effects, hydraulic residence time 

effects, and nitrogen limitation. Reservoir hydrodynamics 'partially 

determine the transfo rmations 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 expressi on/analysis in terms of 

distance (river mile) and/or time (time-of-travel) will aid in quanti

tative data analysis and interpre tation. Use of statio n means rather 
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than reservoir means seems to make more sense f or 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 

rem::>ved from t he data prior t o calculating the mean and standard error 

fo r each month (March-November) and index component. Analyses of vari

ance indicate that monthly effects are significant (p < .0001 ) for each 

component a nd strongest in the case of chl orophyll-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 o n phosphorus and transparency are 

similar: both tend t o be l owest during March a nd midsummer and highes t 

during April and November, possibly reflecting seasonal flow and turb id

ity variations and influences o f turnover periods . Monthly effects on 

chlorophyll-a s ugges t a spring maximum (April-May), followed by a June 

depre~sion, a midsummer maximum, and lower values in November. Tempera

ture and light effects may be responsible for the relatively l ow 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 i ndica t es that lower June c hlorophyll-a level s are character

isti c o f about half of the s t ations sampl ed in June, while the rest have 

June levels more typical of Mayor July values . In testing seasonal 
30 aspects of TSI behavior , Car l s o n also noted a June depression in chloro-

phyll-a index relative to the phosphorus index in three natura l l akes. 

112. Differences among various versions o f the index provide a 

measure o f "lake -like" behavior, since the index system is calibrated so 

that IS' IT' and Ip values are equi val ent , on the average , when applied 

to midsummer, epilimnetic data from northern, na tura l lakes. Figure 11 

indicates that the range of index means is gene rally l owest during mid

summer (approaching 5 during Augus t) and highest during March, June, and 

November (approaching 15). Minor recalibration of the phosphorus and/or 
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Figure 11 

Monthly variations in Trophic State Indices 
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transparency index would bring Ip and IT into agreement for all seasons, 

since the m:mthly effect curves in Figure 12 are roughly parallel. Sinc,e 

seasonal chlor?phyll-a behavior is fundamentally different, however, 

recalibration alone would not eliminate biases (i.e., significant dif-

ferences between IE and Ip or between IE and IT) for all seasons. 

113. Thus, seasonal factors must be considered in reducing the 

data and in recalibrating/redesigning the index system for use in reser

voirs. One approach would be to restrict averaging period to midsummer. 

An alternative would be 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 

114. Two-way Analyses 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< .1) differences among station means in I p ' 

I B, and IT were found in 46, 37, and 52 out of 105 projects, respectively. 

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: 

where 

(29) 

Yh"" = index measurement in reservoir h at station i on date j 
1J 

II = grand mean 

r
h 

= average effect of reservoir h on grand mean 

effect of station i in reservoir h 

t
hj 

effect of date j in reservoir h 

e
h

,. = random effect 
1J 

117 



Table 42 

Summary of ANOVA Results 

Station Effects 

Date Effects Not Significant Significant** 

Phosphorus Index 

Not Significant 

Significant 

Chlorophyll-a Index 

Not Significant 

Significant 

* 32 

27 

33 

35 

11 

35 

5 

32 

Transparency Index -----------------------------------

Not Significant 

Significant 

27 

26 

* number of projects in category (total ~ 105) 

** significance defined at p <.10 
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The relative magnitudes of the within- and between-reservoir components 

are of special significance to m:mitoring and modelling efforts,. With 
" 

relatively lar~e 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 

(R2) 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. 
2 

116. SAS procedures 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 ' I~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 various 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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Fig ure 1 2 

var i ance and Covar i ance Component s of Trophi c Sta t e Ind i ces 
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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 this 

data set to test for year-to-year covariance between chlorophyll-a and 

phosphorus or transparency. Distinguishing between seasonal and year

to-year variance components will be possible with an expanded· data base 

including data from other agencies and monitoring programs. 

Error Analysis 

119. 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 variations 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: 

where 

Var(y) Var(y) 
N 

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

(30) 

33 
Using two-stage sampling theory , the following formula is more appro-

priate: 

where 

Var(y) 

2 
a 

s 
n 

s 
+ + 

2 
a 

e 
N 

2 a mean squared deviation 

n number of stations sampled 
s 

n
t 

number of dates sampled 

(31) 

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

tions, the second for between-date variations, and the third for random 
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variations. 

and temporal 

Because both 

Note that equation (31) reduces to equation (3D) when spatial 

"" "" "f" (2 2 0 d () 2) varlatlons are lnslgnJ. lcant (J = at = an Var y = (J • s e 
spatial and temporal variations often exhibit patterns or 

t rends (see Figures 7-11), they cannot be considered serially independent. 

Thus, equation (3l) 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 ll reservoir survey program 

covers 5 stations ins) on 3 dates tnt)' for a total of 15 observations 

(N). Using these values and the pooled variance components depicted in 

Fig ure 5, equations (3D) 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») incre ases mean error by about a factor of 

three over estimates derived from equation (30). Most o f the error vari

ance is due to the temporal component, especially in the case of the 

chlorophyll-a index. The error variances indicate that the EPA/NES 

sampling s trategy 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 

de9igns. For example, given the objective of collecting data to be used 

in estimating a reservoir mean with minimum var iance, the above results 

suggest that an increase in sampling dates would be more effective than 

an increase · i~ sampling stations, because the date effect t erm dominates 

the error equation. Since the variance component estimates have been 

pooled, these results apply to this col lection of reservoirs as a whole 

~n~ not n~cessarily to each reservoir. The same approach could be 
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Figure 13 

Variance Components of Trophic Index Means within Reservoirs 
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applied using parameters estimated for each reservoir individually (n , s 
2 2 2 

nt' N, a fa, a ). "Optimal" designs could be f ormulated based upon 
s t e 

the error analysis framework and upon functions which relate n
s

' nt' and 

N to monitoring cost. Given variance components estimated fro m prior 

monitoring data, imp rovements in program design (changes in ns ' nt' a nd 

N) for a given reservoir could be formulated to yield minimum error f or 

a fixed total cos t or minimum cost for a fixed total error . The approach 

could be expanded to inc lude depth as a third sampling dimension. This 

represents a logical application f o r the error anal ysis framework in a 

monitoring context. 

Modelling Imp lications 

1 23 . In evaluating models, differences between observations and 

predictions can be attributed to three types of e rror : parameter error, 

data error, and model error. The first reflects uncertainty in the mode l 

coefficients, the second , errors in the predi cted and/ or predictor vari

ables, and the third, influences o f 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 o ther c om

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 d ifficult t o distinguish among alternati ve models or to 

improve upon them without fir s t improving the data base. 

124. Tab l e 43 summarizes results of regress i o n analyses which 

have been done to summarize relationships among the t hree versions of 

the index using station mean and reservoir mean values. Results further 

demonstrate the need for recalibration o f Carlsonls index system in 

appl i cations to reservoirs. The sensiti vi t y of t he ch l orophyll-a com

pone nt to phosphorus or transparency ranges from .30 to . 37 ·and is in 

a ll cases signlficantly different from 1. 0 , the va lue obtained when the 

index system is calibrated to natural lakes. In contrast, the sensi

tivity of Ip to IT is .88 for s t ati o n s means and .91 for reservoir means . 
,. 
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Table 43 

. Regression and Corresponding Error Analyses 

*** Tota1** Sampling* 
Model r F:rror Error 

Samoling Error 
Total Error 

Station Means (n=484)------------------------------------------------------

28.7 + .35 Ip 

30.0 + .31 IT 

4.0 + .88 IT 

.55 

.46 

.83 

.024 42.3 

.027 47.6 

.027 47.6 

23.1 .55 

22.7 .48 

25.9 .54 

Reservoir f·leans (n=108) ----------------------------------------------------

= 28.0 + .37 Ip 

31. 0 + .30 IT 

2.0 + .91 IT 

.59 

.44 

.83 

.048 32.5 16.3 .50 

.059 41.0 16.0 .39 

.059 41.0 22.1 .54 

* Sampling Error d'le to error in estimating mean index values wi thin 
each station or reservoir; sampling errors for station mean phosphorus, 
ch1orophy11-a , and transparency indices are estimated at 14.3, 21.3, 
and 15.0, respectively i corresponding sampling errOr-s for reservoir
means are 11.2, 14.8, and 13.1. 

** Total Error = mean squared residual 

**. Sb ~ standard error of regression slope 
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While the correlation coefficients (a nd explained variance) are con

siderably lower for predicting chlorophyll-a (.44-.59) than for predic

ting phosphorus from transparency (.S3), 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 square d erro r for 

each model is es t imated from: 

where, 

Var ('1 - bx) z Var ('1) + b
2
'Var (x) 

y predicted index 

x predictor index 

b slope of regression model 

(32) 

Results of error analyses have been used to estimate sampling errors in 

station mean and reservoir mean values. Results indica te tha t 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 twofo ld when reservoir mean values are useq 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 reservoi~s are sig

nif.:}cantly <;iifferent from those which are typical of natural lakes. 
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The models are inadequate for predictive use, however, because a numbe~ 

of important factors have not been considered, including seasoni · nit~o~en 

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 under 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. Analyses of Variance indicate that within-reservoir vari
ations are often non-random with respect to stations 
and/or sampling dates within a given year. 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 qualitatively 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. 

~. 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 (a 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. 

i. 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 
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desirable than use of reservoir means for model testing. 
Use of station means would also permit better definition 
of model paramet~rs. 

b. rt woul d be useful to develop a scheme for spatial orien
tation of stations within each reservoir with respect to 
major tributary (arm) and distance (river mile). Some 
aggregation of stations based upon proximity ~y be 
feasible within this framework. 

c. Seasonal factors should be considered in averaging data 
within each station or station group. This would involve, 
for example, estimation of II spring II I "summerll, "fal1 11 

I as 
well as "growing season" and "annual" averages. 

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

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

f. To permit testing of loading response mode l s, 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 also 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 avai lable for stream concentrations. These concentrations 

must be integrated with flow records (typically continuous) in order to 

estimate the desired l oadings. The purpose of this section is to test 

and compare alternative methods in order to provide some guidance for 

future nutrient budget calculations on CE reservoirs. 

Preliminary Analysis 

131. The relationship betwe en 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 per spec-
. h· 1 · 34 t~ve on t ~s re at10nshlp 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 symbo ls 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 s tation type. The regression model relating 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. 
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Table 44 

Fundamental Equations and Symbols 

Loading Definition: L Q C 

w X + Y 

Flow/Concentratio n ~lodel: C 

Distributio ns: 

Symbo ls: 

Y: (mean= \ly' std.dev.= cry) 

X: (mean= \lx' std.dev.= cr) 

L Loading (mass/ time) 

Q Flow (vol ume/ time ) 

C Concentration (mass/volume) 

W = 10910 (L) 

X 10glO(Q) 

Y lO910(C ) 

a,b Regression model parameters 
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Table 45 

Preliminary Analysis of Flow/ Total P Concentration Relationships 

Statistic 

number of stations 

fraction of variance explained 
by regression model 

residual variance 

Station Type 

Tributary 

86 

.123 ± .151* 

.101 :!: .075 

serial correlation of residuals .228:!: .205 

=/fIow sensitivity (b) 

standard dev. of loglO(flow) 

standard dev. of loglO(conc) 

* mean + one standard deviation 

.124 + .250 

.573 ~ .246 

.323 + .13 3 

).32 

Discharge 

33 

.066 :!: .078 

.090 + .050 

.300 + .276 

.097 + .138 

.600 + .303 

.297 + .088 
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Figure 14 

Distributions of R2 Values at Tributary and Discharge Stations 
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Distributions of Regression Slopes at Tributary and Discharge Sta tions 
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133. Both the mean and the standard deviation of the regression 

slope (b) are larger in the case o f tributary stations . The distribu

tions of b are compared on a norma l probability scale in Fi gure 15. 

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

and the lower percentiles are l ower in the case of t ribut ary stations . 

The wide distribution of b va lues across stations suggests that l oadi ng 

calculation methods mus t be capable of accounting for alternative flow/ 

concentration relationships. 

134. These results indi cate that concentrati on tends to be more 

f low-dependent at upstream tributary stations than at discharge stati ons. 

Reservoir pools may buffer variations associated with runoff events 

(which wo uld tend to produce high b values ) or pcint source discharges 

(which would tend to produce low b values). The fact that streamflow 

is high l y regulated at reservoir discharge points may also contribute 

t o weaker flow/concentration relationships . The seria l correlati on of 

residuals (i.e., concentration, after the effect of flow is removed) 

tends to be higher in the case of discharge stations (.30 vs .. 23 on 

the average) . This s uggests that s easonal factors or long-term trends 

may have greater influences at discharge points. 

1 35. Tabl e 46 l ists means regression s l opes by station type and 

component (di ssolved P, total P-dissolved P, and total P, respectively). 

Th i s breakdown i s based upcn measurements of total P and dissolved p ' at 

52 tributary and 17 discharge stations. For both station types, the 

mean slopes of dissolved phosphorus with respect t o flow are not s igni 

ficantly dif f erent from zero. In the case of total P-dissolved P, how

ever, the mean slope i s . 34 ± . 05 at tributary stations and .11 ± .09 

a t discharge stations, a lthough the l atter i s not significantly different 

from zero. The influence of s t reamf low on the transport of parti culate 

phosphorus probably accounts for these results. The dissolved component 

tends to be more independent of flow than t he particulate component. 

The relative weakness of the di ssol ved phosphorus/ flow relationship may 

reflect a buffering effect of adsorption chemistry on stream phosphorus 

levels and/or the fact that transport effi ciency for dissolved phosphorus 
f 
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Table 46 

Concentration/Flow Sensitivities by Component and Station Type 

---------------Component--------------

Station 
Type 

Tributary 

Discharge 

Number of 
Stations 

52 

17 

Total P -
Dissolved P 

.341 ± .050 

.109 :: .087 

• mean + one standard error of mean 

1 35 

Dissolved P Total P 

* .019 + .034 .239 + .044 

.036 + .101 .082 :: .038 



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 simulate d 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-Carlo 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 model are typical of the 
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Tab le 47 

Estimation Me t hods 

Method! Average Loading 

t 'I;. c . 
~ 

~ 
n 

Method 2 Average Concentration x Average Flow 

) 

L2 Q 

t c
i 

j ) ... -

n 

Method 3 Flow-weighted Average Concentration x Av erage Flow 

Q 

Method 4 Regression Estimate 

b+l 

- n 

where, 

qi flow on sample data i 

c
i 

concentration on sample date i 

n • number of sample dates 

b - slope of log(c) vs . log(q) regression 

( Q~ 

{' ' . 

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

t sum over all sample dates (i~l to n) 

137 



Table 48 

Algorithm for Generation of Flow/Concentration Time Series 

Input Values: 

].Ix mean of logarithm of flow 

].Iy mean of logarithm of concentration 

d standard deviation of logarithm of 
x 

d standard deviation of logarithm of 
y (random component) 

b = slope of flow/concentration model 

Algorithm: 

X. 
~ 

y. 
~ 

Symbol: 

].Ix + N(O,l)d
x 

].Iy + N(O,l)d + (X. -].I )b 
Y ~ X 

0. 

0. 

flow .52 

cone .26 

(-.8 .• . 8) 

N(O,l) normal random deviate with mean zero and standard 
deviation one 

. r 
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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: 

where, 

Bias', 
J 

Bias. = bias associated with method j 
J 

MSE. = mean squared error associated with method j 
J 

M = total number of trials = 150 

~ = actual loading for trial k (mass/time) 

(33) 

(34) 

Ljk 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 loc ated 

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=O, 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 a t b=O. This scheme is apparently 

best only when concentration and flow are truly independent, but gives 

139 



Figure 16 

\ Bias in Loading Estimates as a Function 
of Regression Slope and Estimation Method 
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Mean Squared Error in Loading Estimates as a 
Function of Regression Slope and Estimation Method 
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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=O. This 

method is ana10.gous to a "ratio estimate" used in classical sampling 
35 

theory 

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 value 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 (.15 2/.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=86,11=508)----------------------

Bias -.002 -.027 -.029 -.023 

MSE .530 .297 . 176 .176 

------Discharge Stations (N=33,M=190)---------------------

Bias .001. .068 

MSE .272 .585 

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

** see 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 given set of flow/concentration data is needed. Table 50 

presents a formula appropriate for use with Method 4 (or with Method 3 

when b=O). This approximate formula, derived from expected value theory, 

has two terms: one reflecting variance around the flow/concentration 

regression model, and one reflecting variance in the estimate of the 

slope parameter b. 

146. Figure 18 compares the observed mean squared 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 

square by an average of 18% for tributary stations and underestimates 

the error mean square 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 various stations (see Figure 15). Method 3, which employs 

the flow-weighted average concentration, is actually a special case of 

Method 4, with b=O. In calculating loadings, it seems reasonable to use 

a regression analysis to estimate the slope parameter b and to use 

143 



.... ... ... 

\ 

Table 50 

Formula for Estimating the Variance of Loadings Calculated 
Using Method 4 

b + 1 

Loading Estimate: L4 

1: q. C . 
l. l. (:,~ ) 

Variance: 

• where 

n 

[ ( b<')' E qi c. - a qi 
V(L

4
) = l. + 

n (n-2) 

a ~ = variance of b estimate 

• other symbols defined in Tables 46 and 47 

[, ': ", ,{Q,: r:] . (,",:) 2b 
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Figure 18 

Observed and Estimated Mean Squared Error in Loading Estimates 
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APPEND IX A 

DATA INVENTORIES BY PROJECT AND DIVISION 
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-1 NED .. -- -, Nt:::w ENGC i1j NORlti SPRINGFfE[b - '---4~ 0--5~ 6 1 1 2 
1 NED UE .. ENGl 114 TOWt'SMfND 8 451 553 8 • , 

-------------------------------------------------------------________ · ___________________________________ T_------------------------
.. .. .2 ' NA,(.i " ' 2 Nf '.o/ · )'OR K 171 (AS r SJ.RRE s- -fi25 1105 :2 o 

2 N,I, D 2 NE .... ~OR!\ I N WATERBURY 24 500 692 4 11 5:2 1 0 

_-~;.~: g :-:;:;~::: .~;;~:~ _ I~~Li ~L~~ I ~~I~~I ~~,! ___ =.:=:.:._===:.-.:.;~-~-=~l ~. ___ ~~: ___ . __ ~ ______ ~ ______ ~ ______ :2 __ ~ ______ 0 __ _ 

2 NAO 3 PHil AOE l 307 8EllZViLLE 16 501 612 
211AO 3 PHll,l,OEL 313 fRANCIS E wALTER 23 1250 1414 

-2 NAO --... 'j "' I>Hl LADEl' 3 i6 PflOMP10N- ------- --,3 - 1 0 'JO"--i205 

'2101.1.0 4 BALl It.~OR 221 A L~IONO 6 1229 130 0 
'2 NAO · ·--.:j B.l.Lt j" IOd 22S ' WHITNEy'pb"iN-T--- ---ij-- 950'--I02S 
2 NAO BALT1 IACR 3 06 AL li i N R BUSH (KOlLE 5 610 9)1 

16 
16 
io 

4 
~ 
3 

" 23 
12 

5 
8 
4 

, 
5 

, 
S 
5 

2NAO -'I 6ALTl UOR JIOCUR wENSvlLLf 1,3 \1_26 1226 IU 13 -'I 
2 NAp-- - a UALlIUOR ' 3i j f ' J SA~ERS ·(Bl.-ANCHAR"-- ;O--580- -SS8 A 
:2 HAO 4 SALT i~~OR 320 Rl.YSTO~I~ 14 600 826 12 12 

.2 NAO _, ___ ~ . 6~~! !h'O~ .329. ~ ! I, l LI'.'ATE!! .. _!!. _ _ I .~~!! _ _ I~?I.J j! 

~ IlAO " SALl 1~loa 398 Sl.OOr.I/NGTON 12 1240 1509 I ' " 
NAD 4BALTI1.:0R 40ISAVACf " 13131493 4 

o 
, , • 0 , 2 0 , , , • 1 
1 2 • 1 

3 0 , 
1 0 1 
1 • 0 
2 0 0 
1 1 0 

--~---------~--------.. ---------.----------------------------
--· 3 --SAO--- fi · w' l~(liGT- 23j-6-i::,.;EFiETi_.JORDA"NtNE---18---C5-'I '260 18 18 4 0 9 9 

3 SAO 6 WIlMI~GT 3n JOl IN H KERR "2-'1 193 332 21 23 1 :2 16 16 

-~ ~-_~~~'==-n ~~g~ ~~~I::~~~::~l ~ ~~-g===~_~_~~ ____ ~~ :_n~?:~ _____ :~ _____ :~__ __: ______ ~ ___ ~_3 :n ___ ~~ ___ .. __ 
"0 7 CHJ.RL( $l "232 \OJ KHII SCOTT 11 91. 1106 10 10 4 



!I> 
I-' 

'" 

A2-2 

----- - - - -_._ --
TAlly OF OollA IN MORPHO fILE 
"" ,,--. .. --- - - - --"' -·---· - -- ----·-·--- ·------N-··~IN --MA-~---"---~tH)L-OUTl T~ !Ii l{ 

O!Vl$ION DISTR ICT PROJECT ElE V fLEV hE'.' AREA VOl,. CODES CODES LENGTH WIDTH SHORE 

.. - - - - :.. ._": .... :.:..:. :;. _"" __ , ".:. _ .... ,,''': ':' ;.: . _ :. .. _ "" .... ,;.._ ':':':.:::: ~'_'==:";;.;=":' :" ..:;,; ,;.;..:.:..; :..; ::;;:;,-: .;-::.-:.=.:'=-:-':'7_-=-==':'~ ==-..:.~-_-==:;::-~ _ _=:::.:::_:::::_..:_=.:. ~-~-:. -===::-:-_-=::-:.~-=_:.-.;._==_~ ==:..--=-
3 SAO 8 SAV A~NAI1 74 eLA"" H ILL '21 190 ) 4a 19 
3 S,I,D S SAVANN AH 330 HART WEL L :21 <l75 6 1 4 19 

---:... :: _ ':"::'-';'-:';:'-.-:' ;;' ;.:..;,;-,;.:.. :; :: .:. _= .:...: . :"._:,:,:,,:: ,:, _-:.. :: ';",:,::_=,:,,:-:, :: :';'-';:"-::-":'::'7':' :.: ::.:.-::.-.; ,," _____ ____ _ _ '': ':-::-

3 SAO 9 JACK SONV 6G DCK l A\tAfiA (RODMAN ) '4 23 " 

" 5 
12. s 

" 

., 
o 

. , , 
----------- ------ -- --- .. -- --- - ------ ------ ------ ------ ----- - ------------ ------------------------------------- -----------------------

- -'3 SA 0- - -- f 0 
3 SAO ,0 
3 S~ O " ' ) ' 51l0 - -- - 1 0 
3 !. ... O " 3 SAO " 3 SA[j' -- -- --, 0 
J SAO ' 0 
J SAO " ' ) S~O--'O 

3 S~D " "0 ,0 
5 .. 0'-- " 0 

" 0 " "0 " 5.1,0--- '; 0 

''0 , 0 

;dv6IlC--- i CLA 1 GORNE-- - - ------ -IS- - - -'1 --50---;'---,5----'- - - , , • 
~\OB I LE '1 COfFEE Vi llE (JACKSON 6 6 311 :2 :2 1 2 , 0 
M:JUl t E 3 KOl T 9 l1So :20:2 9 9 .2 0 
~IOB I d: ,-. --- 'i . JON E S - sLu ~ F- - -------I !!----[!; 4--14-0-- - '-'---; 5----'- ---, , O' - --T---------'---0 
NOB ILE 5 Of',~OPO lIS I 7 3 73 1 I .1 0 
M05 1lf 7 WARJ::IO~ :2 75 95 :2 1 0 0 0 I 
Moa ILt:--- '~ MILL ERS --f ERR~ -'5 - --,-'7--ioo IS 15 2 1 0 1 
MO BILE 69ALLArOO'~A 13 'l'00 86' II 12 5 0 0 0 
MOBi lE 70 GEO I>GE W oI.H ORf ;./S 15 6 2 lOB 15 15 1 1 0 0 I 
.~S l it ,- - -'l't 5lM I NOLE " t wD'J DRUfF '5- - - , ; ·--'.---79- --i5---'7 --- 3- --.. ---~,---~0---i\--------
1.;0611E 72 \II.\l T E~ F G~ORG E (EUr 1 6 100 200 14 16 5 I 1 0 1 
Me .. I LE 7:l WE S1 POI NT 30 56 0 645 26 29 goO 0 1 
1,lO S I if 75 CA~ rERS ,. - '-- --'------IO--560--io99----.--i·-0---6---'---I)----,o~---;.i;--------
l .. IOiH lE 76 SIDNEY lAtHER 16 9 20 10136 15 19 5 0 0 0 2 
M081lE 19 1 OKATl86EE 2 342 3<13 1 1 0 0 I 0 
i,lca l U~· -40S GAi tlE5 V'l"CfT70 2'-- - " 5-- -109--- 1 1 I 1 1 0 
,""DBIl:: _lit B,.\NKHEAD 13 :200 270 13 13 0 1 0 

j--- ----
o 

------- ---- -- --- - ---- -. ------ ----------------------- ------- ----- -- ----- ------------ ------------- -----------------------------------
- 5 NC O- \ 1 6:JFfA l O "2io- ~l t - "'C~R 1S---- - - -, ,- - - -,---.-- - , " 14---S7=r-=" 3"6--Y- I) 

NCO 1 4 ROCK I S l 98 CO~A L VllLE 11 652 743 
S IIC O-' - i4 ROCK iSi.. - - 99 .. eo I<OCK " - 12 -- -690 -- 780 

'0 
12 

10 

" 
5 
4 

3 ,. , , 
5 NCO 15 ST P AUl 118 GU l l '3 1 190 1196 1 0 0 0 

-5 ~CD is Sf P"U L 1 79 l AC · O'UI-P-ARn.- 15--'ny--g:4e--- '-'- - -"s , 0 0---*0---+--------
5 NCD 15 ST P"UL 18 0 1RoI.V(.R.SE I 982 982 0 0 0 0 

,5 1;C O 1551 PAUL 18 1 LEECH 19 11 <':5 1291 17 17 :2 0 0 0 1 ___ _____ _ 
- · S ' NCD is 5T F ... Ul ---182 ' ORw::i: l 1-IO·1(~--I 000:2:2 1 \ 1 0 

5 NCO 15 S1 PAUL 183 CRO SS 0 0 0 0 0 0 0 0 
5 ~~CO \ 5 S T PAUL 18-1 POll e::;AMA :3 1268 1271 1 1:2 0 0 I 

-'- 5 ... cb·'--i5 ~ t· PAUL ' i8SSAN DY - ---- 1'3 TI:f2-i2i ~ 10 10:2 0 0 
5 NCO I S 51 PAU L , eG WINNIIH GOS HISft 3 12e8 '303 I 1 :2 0 0 0 
5 NC O IS ST P~Ul 161 Pill E RI VER 3 1:21'l' 12'34 1:2 0 0 0 I 

- 5 NCO' ----,s $r Pi!.Ui. '-:i35 HQ~!ME ----"---------- ''i 1o<iij:-- -io99 3 7 I I 1 0 
:; fICO I S 5T P':'UL 237 " ~Hr"' 6UU, (BAL DH1L l) 8 1238 12 1'::1 5 7 1 ) 1 

-..; ~ _~~ ~ _ ::.:-.:-~-~-_ ~ L~ ~ ~: ,:-,: -~ :·t ~ ~~, _ 9~ ~ t~ '': :::-=~ ~::= _-.:::: .. -.:::=:.::~ :..-==~ 3 :: __ -,:::!~~ __ n _ __ h ____ :.. :2 _ ~ _.:_=_=_=_o_c_=_=_=_=_=_=_,~c_=_=_=_=_~_~_=_=_,,_;::_=_=_=_:::_=_~_=_=_=_ 
<\ OR o )6 PITT5aUA 243 BE R~ I N 13 9 '19 I O-l ;j 
.. ORO 16 PHT SBUR 2 S2 "' I CHAE L oJ K I R :~AN 9 9 30 9<)) 

- - ,!! QR ii ----- j 1>'-'p iTt SauR 254 'l/.o5QufTO- CA EEK - -·-- - - '.- -S69'- -go j 
" 9 
15 

" 9 ,. 5 
4 

, 
o 

3 , 
2 



\ A2-3 

._----------------------
TALL Y OF O"A IN ~ORP~O FILE 

·----- --,,- -.rn- -Mlr-"N-- - r-----POar-tlOll i PI N N--------
OIVISION DISTR ICT P>:OJECT ElEV El EV EL(V AREA VOL COOES COD ES LENGTH ~IOTH SH ORE 

-~ 'oRD--- 16 - PTTTStiUR JOa · COHt:ti.AUGW'RrVEFr ------ry---e46--g0a---r~·,_____4 2 2 ~ 
4 ORO 1 6 PITTS 6uIl 309 CROO"e O CREEK 16 80 3 9<16 II 1<1 6 I 2 1 0 
<1 ORO 1 6 PI Tr SauR 311 EA S T BRANCH CLAR ION 24 1523 1701 21 21 9 3 1 1 

--4 O~O '--- , Ii ' PITT saUR- 31 of" tOY A'L HAHtH, - -- 1 J '--ai)9~al-"o--1r--6 1 i 0 
<1 o~o 16 f'ITTseUR 315 MM1 0N 1NG CRHI< 15 100 8 111 0 11 13 6 :2 1 0 
<1 ORO 1 6 P ITTs eUR 317 SHe:U .'iGO Rl'o' E.Il 7 68 1 919. 5 7 6 0 <1 0 
4 QRQ---' S "" 'PnTS6UR " JIB 'TlOIIC:5U' u n IS--'043--'-f97-- - f:r---", 5 2 i 

ORI) 1 G PlTT Se\,lR 31 9 YOUGn l OGHENY RIVER 11 IJI J 1491 1 4 16 6 1 1 
ORO , 6 PITT SBUR 322 WOODCOCK 1<1 1138 1221 10 11 7 3 0 0 

--'=I ORO - " 6 " "PITT SElVR 32a -"ll EGHENY- "(KllUU:q-----,6 ----rl 9 5·-1·3C~,--,-s· J 0 r 
<lORD 16PlfTSBL1R 393T'fGART 16 96 0 1 190 13 15 3 1 

------------ ~ ~ --- - ---- - - ----------- ~ ------------------------- - ---- -----.-------------------- -------------.------ -----------.-----.. 
- ".(I' ORO - "f7" l-IVNT lNCr-\:2J OEl-l(Y- ----7·--DO-O--6·~6 I '---0--.----; 

<lORD 1 1 HVNTIN GT 124 FISHIRAP , . 670 .. , " 8 3 1 1 
~ OR O 17 HUNT IN-GT 125 CR.HSON " 5 8 5 710 " " 8 1 1 

' - ' /1:" 0"0 -'-17 l-iU~HTt I ::;T" 127 CIl:EEIJUP ' lTO' - -0----0--'"6"- - -.-. 0 0--" 
4 CR D 11 HUNTI NCiT 233 p~IN r CR EEK " 7" 860 " 

, , 4 1 , 
-'I 0 ,",-, 11 HUNT IUCI 241 ATWOO~ 7 8'0 gsS , 4 6 1 

-.., ORO - - 17 "HWH INo r 2·12 DEACH ClT Y 8--'3T--g95--:J • 5 I 
:r> 4 MO '7 HUN T WCI 245 CHA RLES Mill 8 '" 1035 3 , 6 1 
I-' 4 ORO 1 1 HUNT I/>,'o r 246 CLE NDEN ING , 

8" '" 
, , 4 0 

'" -"4 ORO - - - -' T HUNT INCT 2 47 O~ER ' CI; £( K" f 2"~6~"e,jS--------rO~·o-4 0 
4 ORO 17 HUNT INCT 24u oElAW.:.R E " 880 9 57 7 7 S 1 
.. OR O 17 HUNTIN ::;r 249 0 1L lG .. " 700 818 7 7 7 1 1 

--"4 ORO '-- , 7 HUNTWGl 25,'" lEE SVIlLE" 5'-~ 2 a-- §1"l} , .--,--" • -, 
<l OR O 17 HUNTI ~Gl 255 PI EDMONT , 88, ,,. 4 4 , 0 0 1 
.<lORD ," HlJN I l llGT 256 PLE,l.S Arn H I LL , 972 I De S 4 • 1 1 1 

- " 4 ORO--1 7 HUIlT W,, 1 :251 S(NECA·Jlt l £ - - ---- -'- .,-afO- -M' · I • I I 
.<I C~O 1 7 ,,,urn I l le r 25 9 lAP PAtI • 670 909 4 , 0 
·1 eRO \ 7 tlUNT l l1GT 25 9 B~RR O':'K( 10 M <JENKI NS , 689 70' S 7 1 , , 0 

-' I; ' O:!O ---i7 I-iu .'nIIIGT 2 6 t '.I IL lS· Cr.c E""-- 5 '- ,3'---·-7·;9 I 4 ,--.--o--~ 

4 O ~:) "7 HU i'liT 1NGT 3 13 ..JOHII W F LANNAGAN 
" 1" 1 0 14~0 .. " 

, , 0 , 
4 O~O 17 nUrH Iller 374 NOAHI FORK OF POUND 

" 
1550 1661 .. .. 4 , 0 0 

--4 - r,~ o'-- 17 HurH (r,C f 2 09 BlliE5TONE'------ - -n-- f 30ti "SJS--a 10 7 I I I 
.. OR O 17 HUIITlt,C.T J!:'O EAST LYNN .53 '01 , 3 2 1 0 0 
4. ORO 1 1 HUNT Jr.'CT 3li l surA'.~::R SV I uE , 1375 1711 • 8 2 0 0 0 

'- - .. ORO 1 7 HuN T!!,::;r 3!:'l SliTTON -··· ·· ·------ - 12--EI\ ·fj - ·To-f7 , 8 .---r \ , 
ORO 1 7 HUN T ItI Ci T 3[14 \IINf l fLO 0 0 0 0 0 0 0 0 
ORO 17 H'Jc;T l!'G T -1 0.., I.iOH I <:J.NVI LLE • 9 32 903 0 4 3 , 0 0 0 
oao - --' 17 1-1''':1<1 1~:Gr ' 410 Adlfr. C~ EE1.{' - '---------i--"'64~r--a J a---o--o---,---O---iJ__o-______o· 

./ OR O 1 8 LOU I SV ll 90 CACLE S MI LL , SUJ 730 2 4 • -" /I ' OilD --'18 lOU r 5\" 1 [--91 - f1UN Tlr~ GrO N 12---1lS--79~---rO 11 5 • 1/ 01'10 18 l OU I SVI L 92 ~;! SSISS IHEII:A , 3 .. , '" " " , 0 
1/ ORO \e tOu l Sv lL 93 MOl/ ROE " 490 55. e 8 4 0 

- -'I O~O "--'"- 18- (our SY' 1l--94 S:.i A1.~vIJ ! "E------·--H--684--·793---,·; " 0 

---------_ .. _-- -_ ._ .-. __ .--- - -------------------
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;J> 

'" <D 

1\2-6 

_._--_ .. - _ . . _-------- ----- ._----- ---------- - - - - -----
TALLY OF DATA IN MQ RPI-iO rILE 

---~------ -~----~-· -·------------~~[~AX N N FlOO-'::--OOl[r--Fl---,NN---C • .---------
DiviSION OISH!)C T PROJE CT ElEV ELE v HE'" AREA VOL CODES CODES LENGTH WIDTH SHORE 

- "7 -SWe> - -25 FOAT WOR js:> -n\'llISVI(LE(t;UIZ:XLl1---17-----..55--5(;~4---1S· 5 2'--'---'---'-
7510.'0 25 FOllt \<0'0>1 JS<> NA, VA RRO AHLLS 17 3" 0 4$7 1<1 14 6 :) 
7 $\>j D 26 fOR T OlOR 358 PROC TOR 14 1120 1201 10 10 S 2 ' 1 

-, ·5 .... 0 - 26 }cORT '~Oif 359 $ ... h!-RA'r'81.J ·RN---hic··C E"E----20---'H·O--i96 ·--;~7 1 t 1 
7 Swo 26 FORT waR 3600 C FISH ER (SAN ANGE 24 1840 19(;4 19 21 6 :3 1 
7SwO 26 fORT wOR 361 SQrAERvlLlE 20 2 00 260 14 Hi 6 2 1 

-', swtj ----}6 f OA t--WOR· ji>2- ST'llltIOliSE "'HdlTOwlTi--"19- -49-'--s9a 15 15 7 1 
7 SIt.'O 26 fORT .. ;OR 363 WAC a 13 .. 00 510 9 10 7 I 
7 5~O 26 FORI -.OR 36'1 Wi! TNEY 17 425 584 'I 12 a 1 

- ' " SWO- "-' 2~'FDRr ";"0;( 371 "s "j, --sTEINI'(AGEifTfbwN--- ;1--5.- - - §5 6 6 7 1 

7 S\~O .2a J.le.u ouE II 65 JOHN MJ.RTIN (HASTy) 15 3765 )8lfO 12 1 ,'---*'--- ,'- --,'---i----;-- --------7 SI<IO-- 2If '.l.L8VOvER ' 21s ~-A6! Ou!lI----------tj ·-·l;b60--6362--i3 13 6 2 1 
swo 28 ALBuouER 219 CONCHAS 19 4071 4235 18 18 8 3 

-~ .;~~~~:;:=:;:X~: ~~~~~~~~~~ ~~ ;;·I~i ~ ~~~~.:::==-_-=:;"~-=~-=-==l~ ___ ~~~ ~ ___ ~~~:~ ____ ~~. ____ ~~ __ ._ 1 2 ___ _________ • __ _ 

9 MilO 29 X.l.NSA S C 100 IIATIiQUN 20 855 946 IS 16 7 2 :2 
il rMI O 21) KANSA.S <; 106 KANOPOLIS 13 143 0 1537 II 11 4 0 0 0 
81r.ri:o '29 ·k.l.NS;'S · t iOB M IL fOj:!O~-"- 9"-n4'-- 1176 6 8 3 I ~:2,----j----
S Jf.RO 29 t(ANSAS C 103 MELveRN 15 958 107) 1-4 1-4 S :2 :2 2 
B loIiW 29 tlANSA S CliO PERRV 16 920 922 12 13 5 2 1 0 

'-· 8 w.R O-- - 29 KANS:.S -c-lli F'Ot.<lONA iif--§:i?t-loos- --il 14 5 1 1 0 
MRO 29 HANS ASC1 13 TuTTlECREEK 23 101 0 1140 21 22 5 I 2 2 

~ .~:~_. __ ; ~ " ~:~~~~ _{ ""j ~~. ~61~~.~~O~-t£jUfE :. ~. _ _ 1 ;;~ _ _ '_~~; : ~ ~; '.i:~ __ +' ___ +-___ .; ___ +-______ _ 
a Io:RD 29 tlA. :'IS AS C 195 STOCt\ION 14 760 692 13 13 5 0 

" ~'~' ';~:~': ~:;.:?:. ~~:: ~ ~_g:;~ ~~._~~: t:~:;~~ ~~g:.-:.-==:;-_-:;.::::~.:g .::::.~~~ ~_--=:~!~~ _____ ~:~_-==g__ _ __=_______ __~__ _ _. 
13 MRO 
B MRO 
Ei I<IRO 
B MR O 

3001A.l.H.o, 6 .. CHt:~RY CREEK 2 1 5523 564 0 17 18 3 0 1 
30 ONAti.l, 203 fO R T PE CK 18 2030 2291 12 13 7 t I 
j 6 i:)tWi A-- :ioa OlivE"-CREEi<- -14 - [310- 1357 14 12 3 0 0 
30 Ct.'.,I,HA 209 8LU ESTEM 17 1276 1332 16 16 3 0 0 , 

• , 
• -, 
B , - , , , 

--os , 

MilO 
t.\I(D 

r.i RO 

30 C~.\~HA 2 10 ~I:'G!)!I TRAIN 15 125G 1309 15 15 3 0 0 
.30 Ol~AH.i ·~ :!i 1 · SU<3ECO.l.CH -ii~--i240--i291 15 IS 3 0 0 
:)0 GM:.HA 2 1:( y"" r-(EE H I Ll IS 1219 12':;7 IS 15 3 0 0 

1.;110 300r,lAHA 213 CON'.:S I OGA 11 1197 1258 16 16 3 0 0 
IHIO 30 eIA~HA-·--21 4 -r .. ]N · --- .. - ---- jj - ;"jo-, --jj;31 16 16 3 0 0 

~(RO 30 O~,l.l,H-\ '215 PAw t/£!; 16 120G 1269 15 15 3 0 0 
,:ao 3001.IAMA 216 HOLOES PARK 17 1216 12G9 16 16 :) 1 1 0 0 
(I.;,o ···-" jo (k,j-\H:i:"'"-- 'ii i' 6R AIKH ~ O 0,\)-; \7-1250-; j ij'- - -us 16 3 1 1 0 0 
r~RO 

r.tRO 
~\I~ O" -

MR. 

:)0 (:1.1AHA 234 aO·" I.\':;'N-HA l£V 13 2715 2781 9 10 5 2 0 0 1 
30 or.~ AHA 2:;5 S.I,K;' !o\ ~_\o' £A(aAi-CRIS()I1) 24 1668 18':)0 16 18 4 3 0 '2 
30 cw.,u---· 331 SI-I.iR~i:: -{a l~ .. 6[ND-i----HI-1J~O--1-4jo \5 17 2 2 1 2 
30 OM:'HA 332 COLO 61,001< 4 3518 JGG6 4 4 '2 2 0 0 

8_.'':'RO __ .3~"~M.~~~ __ ~?:'!....f R~N~! "S . ~~~~"..!.E.!....!!!-:N ___ 2"t __ ll1 L_!'~2Q IS 18 3 2 0 2 e MRO 30 OMAHA 3JS LEIoIIS J.NO CLARKE (GA 18 1160 1130 IS IS 3 I 0 '2 

------------



:>< 
N 
o 

\ A2-7 

~ L_~ .Y_~L £~ !,~.~_~·_~~9~~_1"!~~.!~~ 
N-- ~',-rN--Mi::~OOl"l:lOTlr--Nr---"----';N'--------

DI V! S IDfj OI S T~1 CT PROJECT ELE Y [LEV [lEV AREA VOL CODES CDOES LENGTH WI DTH SHORE 

MRO - - :30 OMAH A - - --3 36 'CAH[-- ---U----j42 0--iii"'2-'--" --- "---S-- - ;j D 0 
tlRO 300J"-' H A 41 5 CHATFIEL D 18 5:! S Q 55)0 16 18 2 I . , 

----------------------------------------------------------------------.--------------------------------------------------------------- 9" Mo ----3 r -wAlC",- ~: j: - .,.,. bi~ol:fSHAk' I n---lI -r''~.-i:.'n i n 
9 NPO 31 WALLA WA 76 LUCKY PEAK 
9 NP O 31 WALL A \II ). 7 9 RIRIE 

.- 9 NP o - - - 31 W AL(A"· ~;;.-37 !i rCE" HAR BOR 

~ NPO :J2 ~ fAT l Ui 8 0 AI . 6ENI fA LLS (pEI.O 0 6 2046 207\ • 
, , 0 , 

--- 9 " N PO - 3~ ' SEA TTL E' " 20~ i<CQ K;".USA (LT El8 'f"}--- --H - '2i I 0--2~ <; 9 

" •• 5 2 , 0 
9 NPO 32 SEUTlE 3 77 RUfUS WOODS ( CHiEf J :20 18S 9 t 6 " " 

, , , • 
9 HPO 32 SEATTLE J 8 ~ MJO It'.O UNTAIN 14 8~s 124"'--__ T-__ f 

- 9 N P u--'32 ' SE"ttLE-'j B~ WYNGOCHEE "-'- '" jr-'6~ d--BOO 10 
, , , , 
• 2 ,---. 

9 NPO 3 :2 SHTrL( 3 8S HO'IARD A HANSON 15 1035 In:2 15 5 3 , , 
----- -- --.- -. ---- -. ---. ----. ------- ---_. ------- ------ --------------------------------------------------------------------.-_.------

9 ' ."I P :I 
9 1\;' 0 
$I ~PO 

"-. 9 NII O 

9 NPD 
9 t,PO 
~ NPO 

:>I P O 
9 NP O 

'-- 9 NPD 

'" ripe 
9 (10 1'0 

- -.§ ~ PO 

9 NPO 
9 NPO 
9 NP D 
9 1'11' 0 

3 3' j!.O~jt ANU ·2 00·-2U.J( RivER II 11-62-- 1:351 
33 PORTLAII D 2 89 60N ll;'Illl£ 4 24 76 0:2 
33 PORTLAtW 2\10 COTTA GE GRO~' E 14 7 1 9 Boa 10 11 6 I 
3l "O Rt i. .\;-.lO 29 1 CO~G;'R -"- . .• -_. ici- ·' 27ji·- 1699----i 9 5 I 
J3 "ORT~ ANO 2 92 CELllO (DAllES I J 121 160 :2 :2 0 1 0 
3 ~ POR1L ~flO 293 DETRO IT __ ___ _ ____ _ " __ '?~O __ '~r;9 8 1 7:2 1 
3 3 PORTLM, D 294 DEATER 2 6 ';;10 695 :2 1 I 0 0 
33 PORTLAND :2,)~ DOR ENA 1:2 7 3 5 a t;6 9 9 6 1 

~} :~:~ ~~~g ;~; ~~~ ~ ~~~~ ~-------!~---~ ; ~--~ ~~---'-:---. :---~---+:---+_--_i---+_-------
33 POR TLAND 2,)8 FOS TER 14 52 5 6111 II 11 5 [) I 
33 PORT LAN D 299 GIHEN PETER 10 7 0 0 1915 7 1 6 1 1 
3j F-ORT LAli o J OO 'HILLS CREEK·------ - --ii-- l i 45--,SQO 7 9 6 1 1 
33 PORTLAND 301 JOHN DAY ( lJMATll lA) :2 210 20 S 1 0 1 1 I 0 
3 3 PO~ T .L~ ~P ~ q~ LOO K9lJ T P9!HT _~~ __ §!!.Ii.. __ ~ J O _ _ _ • _ __ ~o4 3 [) 1 
3 3 PORT l 4NO 30 ~ LOST ":;I':EE K 12 1550 1872 10 10 4 0 0 0 
3 3 PORTLA ND 30 5 BI G CLIFF 4 11 0 2 1210 2 2:2 0 0 

- - - -- -- ---- - ----- _ # ---- - - --- - -- ---- ------- ----- - ----- ----- - - - - - - - ------ --------- --- ------ - ----- ------- --- -------

- 'iO"SPD 34 SI.C REME N 24 BLA e K·SUTTE - - - -- --d --J-ai- 5 15 9 9 5 
10 SPo J~ SACREW. Et, 26 EIIGl t: 8 RIGHT 17 295 5 ~ 0 !7 17 0 0 , 0 I 
10 sP O 34 S AC Il(ME I-I ~ 8 rSA 6 ELLA ' .4. 2 .:j S~ 2§l 4 11 11 is I 1 I I 

'-10 SP O j4 SI.C R[f.IEH -- j 6" UAR TI S" CREEK 9--5-7 j5-56~3 2 9 4 :z , 0 0 
10 5"0 JIl SACRt"MEN 31 NE w HO GA N 19 51 6 7']0 3 16 5 3 [) 0 1 
~ O SP£? ~ o SACRfr,IE rl ___ :n ;> INE fl~ r. _a _ _ ~~Q __ no 14 14 § 1 1 
10 SPQ 34 SACRi:k' tll ~o SUCCESS 13 S36 6 92 10 10 6 1 1 0 
10 $fJo 3 4 SI'I C;l:€.If. £t l 37 K.l..w E.c.H (TERMINUS) 16 501 750 13 13 6 I 1 0 
10 s,:,p 3~ SACR""lE ~! _, _ ~ L !m ~c~:! • . __ __ ._._ , _ __ -'~ __ ._ .~'! o _ _ ,.7 ___ ' .9 II 4 0 0 I 1 
10 SPO 34 SACRE ;~!':N 4) NE w SULL AR':)S BAR 14 1(;0) 0 196 0 0 12 4 0 0 [) . 0 
10 SPD 3 4 SAC R EMEN 44 CAlAAN CI'IE 10 100 2 36 0 8 J .1 0 0 0 

. .1 ~ _ ~P? __ "~ . .:: _ ~~:C~~!A~~!_1! !;(i~~ ~ '1' _'{}. ~~;!' 1 ~_~J9-Ugo tJ 14 2 0 0 9 0 
10 Spo 3-1 SACREMf N 48 NEw OON PE QAa 14 55 0 830 0 1:2 3 1 D 0 0 
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. _._._ -_ ... _ ... . _-- ---.- ._- -- --_._ ---------------
TALLY Of O~TA IN MORPHO FILE 
... _- - .- - --... ~--- . ---------·------------·N--MIN~A-'--H---~"lOO'tLr_"'-'H,_--NN--------

OIV IS ION DISTRICT PROJECT (LE V ElEv ElEV AREA VOL CODES CODES LENGTH wrOTH SHORE 

·"Hj- sPO- ---j4 -S.l.CREM(tI 51 M.::Ci..URE· ·(NEW-tifc~iEOIJ--i'5---q4 0--670 0 13 3 :I: 0 0 0 
10 SP O J'l SACRE~~EN 5'1 MILLERTON (fRIANT) 14 375 560 0 12 J 2 0 0 0 

------------------ - -------- - ------------------------------------------------~----~-----------------------------~----.. ---.------~--- I"(1-5"PO---'3 S-SAN -'f AAN-29-MENoOC1NO 'i-, --b37-- eOO 14 18 4 :::I 6 6 
10 SPO 35 SAN fRAN 39 S"NTA. MARGARITA (SA.L 11 1190 1320 11 11 5 1 1 

---------------- ~ --- - --------- -- -------- - ------------------.-.-.------.----------_.-----.-----------------------------------l o--s,,,,r-- -:f6-rOs ·i~GE--'riLA".\(j 
10 SPO 36 LOS ANCE 27 H"NS [N , 1040 , '1"iQ 9 9::1 0 a 0 104 0 

'" 
o , .

o 
1159 
1061 

, 
7 

.. 
7 

3 
3 

o 
1 



\ A2-9 

TAL LY OF DATA IN ~lOR"HO FILE 
-;' -" . · OJ STA rCT" TOT A[S·- ·. -= ;.-····~-----

TOTA L N MIN MAX N N POOL QUlLT N N N 
-DTSTRICT--'--------pROJ~rEv__e.LE'V-E(Ev-·~l'iIrA____vb'l~Ol5!SCDO:[S_nlfcrm_vro~ii.£,----------------

, NEW ENGLAND 22 221 195 1017 :220 220 48 :2, 22 22 22 -, "Hn'ORK 3 --3r--'SOo---nas 9 23 16 tI 2 ::I 0 
3 PHILADEL PH IA 3 S4 SOl '474 42 S3 15 :3 3 1 2 , -, 
• 
~~~;6~~RE ~---7~--'-.g--'_._2b---'~--~~;_-~'i;:--~'·,l;--~'iig---jj~:---'i~;------------------
\'I Il~lING 'ON 3 70 15<1 1016 65 . 67 18 3 48 45 3 
CHAR LESTON 11 970 1'08 10 10 <I • 1 1 

-" 
9 

'SAVANNAH' ;;j,---------f90"--t.7.r~a--40 10 , § 2 , 
JACKSONVilLE 14 0 23 12 12 4 0 1 1 . t 

" I/,oellE I, 199 2 1099 180 190 44 12 11 0 15 
-" ilUFFHO ·- ~ f4---S77----;90---3------------r2 7 f .1 1 b 

" OETli01 roo 0 0 0 0 0 0 0 0 
, 3 CHICAGO 0 (I 0 0 0 0 0 0 0 0 
-" ;::OCK ' lS(AND 2- -· .. 23----(;5:r-7a;)---12~2 9 1 6 j 4 

" ST PAU L 13 89 923 1303 61 64 36 3 4 3 10 ,. 
;,. -17 .., 

" .., ,. 
" 70 

·~~I~ ~;~~~~»------;:--;~:--~~;-~~~i·--·:~~ ·___+n--l~~~i_i! 1~ i;;g------------------
LOU I SVILLE 15 198 415 10.23 153 165 94 17 J J 16 

~~S~I~~~i!·-------;--I;~.--, ;~~ .--~;~--I~;--i~---f;<---',,~;_--'c~;_--.;:;_--',~;_-----------------

" Mf:~PH1 S 13 311 420 a 9 7 :2 1 I 1 

" V IC~SOURG 7 151 160 616 1'10 140 55 16 53 68 11 
- OJ "£'d ORlEANS ij-----49'--------, 30---2M --"O-- - 4"o 16 5 j j j 

" liTtlE ROCK 10 142 .270 11 30 90 113 58 21 3 :J " 

" "~I> :~~~\()R'w-----f;--~~;--2~~._~~~~---~,;&____1~~ :~~ ;g ~~ :~ ~·,l~-----------------
27 ~a L~ lS TO;1 0 0 0 0 0 0 0 0 0 0 0 
20 

-" 1.l f!!)OUE RouE 4 liS 3765 6362 61 6L 27 9'---.. 'j----;',...-_r';------------------
KAr'~A S clTy-----'T--f72 --750-- ·j9ij2-'-T<i"---'51 52 12 14 9 11 3. OMA HA .20 330 1160 5640 283 294 66 29 16 ':I 12 

3' ~;..\ Ll A .. ALlA 4 39 376 5119 31 37 9 4 11 11 4 
- :;:Z :::OlTLC- ~-Sf--640---24S~f--U--'i2 26 II 6 0 J 

33 PORILAIW 17 166 24 1812 111 123 67 16 15 12 13 
3' -" ~~~R;,~;:~~~ Sc:----!-~--2 ~~,---~~f_-~~;;_--I~g--'-~-~---~: '~ ~:---~;f---~~f------------------
.1b LOS ANGELES 2 17 990 1259 16 16 6 :I: 1 I 0 

--·· -10t O\, ts- - .----- - · .. 2..99--3B,28---.--636:.r-2·939"~2 90 1324 358 3~~;f'~--------------



--" ----~---------
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TAL LY OF DATA IN rr. ORP..,O FI LE" 
-- 1" •• "NUMBEIl" OF " PROJEC T"5 -',llTi1 " ONE "OR-MO"e"-EhlTRr EJV""OISHICT ' ;-;,------- - - -------- - -----------------

---n I STfllCT"------T~~~j-l:l~V-,~i~--~;~--AR~>.~6~c~g~~~~6i~--rrNG~HWlD~l1SHQ~"----------------
NEW ("GL AND 22 22 22 22 22 n 22 21 22 22 22 
NP",- 'fORi< - - - "-"------3 " ----3~---;r---,___,_ --,--- ,-----,---,-------------0- - --------------
PH I LAi:'ElPH IA 3 3 3 3 3 3 , 

4 BA Ll al0RE • 9 9 • 9 9 • • 9 S 
- 5 NOR'OU'------~---"~--- .---b --, 0 0 0 0 , 

6 1.'1 LMING TDN 3 3 3 3 3 3 3 , 3 3 
7 CHARlE SlON , , , , , , , , , , , 

- 8 SAvA~~";'H ,._-,---,---,- - -,-- -,- - -, 2 , 2 , 
g ,J,I,CII,S0r-.:V I ll£ , , , 0 , ., , 

10 :,10 BI LE " " " " " " " " " 0 " - , I aU f fAl O , i ~-,---, I , , I , :;--- 0 
120E l RO n 0 0 0 0 0 , • 0 
13 Cl-itC AGO 0 0 0 • 0 0 0 0 0 0 -"' 4 "ROCk " I SL ANO"----- '---2--- '- - -' - --' , i ,---,---, 
15 S T PAuL , 3 " " " " " " 3 3 " 16 P ITI ~aURG " 14 .. " " " " " " • 9 

;,. 
" 17 HUld\ I;C r Cr·r- - - - ---' 2B' · "----26 - --26"- --26 - --ij-- -g- -:i6 - - "---"---' -'--" 

18 LOUIS V \ llE " 'S 'S 15 15 " " " 3 3 " IV 19 t~.c.S lw ILLE , 7 7 7 , 7 7 , 3 7 W '"20ST" t OUIS -" ;----j"---;----j-~- 3 3 , i , 
2' M~ "~lI'HIS , , , 
22 VI CKSBURG 7 7 , , 7 7 7 , 7 

"":-J NHI ORLEU.!S------'l-- -- , - - --,---,- - --, 3 3 3 3 
2 ,/ LITTL E ReCK " " 

,. 
" " " .. " 3 3 " :? s r ULSA. 35 35 35 3S " " 31 27 13 " 27 

"203 "f OR T .!OR HI---- ", t - - -;7 - - " 7--" 17'---, ,----, i - - -, ,- - -,,-- - ,,---, ,---" 
n GALVESTON 0 0 0 • • • • 0 • 0 0 
28 At 6uOUEROUE , , , , , , , , , 

" 2;) t\4.,.,sAs " c ltv ,- ,- --1,"--1"1- - - " " " " • " • " 30 OtI.AMA ,. 20 2. 20 20 " " 20 ,. , • 3 1 !>" Al tA WALLA , , , , , , , , 4 , 3 
-n" ~!::ilfti.E "" 6 ~~-6----6---. ---,----, • S • • , 

33 peRT L.l.NO " " " " " " 
,. 

' 3 15 " 13 
34 SA CR EM ~ ~I TO 15 ,s 15 15 " 'S " " 7 • • -" 35 "SAtl""FRAN C l sC , - - 2"---2--- ' - ---, , 2 2 2 , , 
:;tl Li.lS ANGE lE S , , , , , , 2 , , • 

- ---, 01 ALS-- ---- -299--2b~ "--i9S--":r9-6---isa "29) 2S 5 246 2 12 146 221 
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INVENTORY Of USGS MONTl-l l '!' IITOROlOCiIC Q.H 4 
-- . __ . --- _. - - - .. . .•. - -. -------r':::.:-.: :..: .:':.:.:.:;-.:."f lO .... - .:---::.::----:.::::1' ~-=::::::---::=-EnvA-tlbtF- ___ u_ I r=====-=-=CONT EN"t s::.:. :.:;-.:..:..",::.-; r-

OIIJIS[ON DIS TRI CT PROJECT STNS MONTHS Dfil'lST OLAST STNS MONTHS OFIRST OLAST S INS lI!ONT HS OnRST OLAST 

. :._"- - -:..::: _.:::..:...-:. :...:....-:.. - - - ..:':.".:.: .:.. -.: - - - - - . ':... "=-: :::.;;..:-=====-..: :::=." =-. ';'-'::::':' ~;,: =:: .-..::.::: = =-= -:::::::... ':':::: :.~--===-==-..::. -- --. ------------._--_.---== -.-::=::;"':'-::.': = 
1 NEO t>: E'H EIlGL 142 ~\lFrt,;~IV ILLE 16 9 6410 79\0 0 0 0 0 0 0 
1 NED N!2,.1 El lGl 144 EAST BR I Mfi ELD I 62 7210 7811 0 0 0 0 0 0 0 0 
\ NED Nc. 'II ENGL ' 147 lITl LEv I L lE - - 0.1- - ' 6 0 6410 7801 0 0 0 0 0 -O-----~'-

NEO HE ... ENGL 146 TU L LY I lS7 6410 7810 0 0 0 ' 0 0 . 0 0 0 
NEO HE\II Etl Gl I SO WE STv ILLE 157 6410 7910 0 0 0 0 0 0 0 0 

j NEO />if" ErlG('- isi alA CK ROCK 1 47 741o--"1si2 0 0 0 0 0 o· 0 0 
I NED NEW Etl ti l 15 2 COL EBROOK RI VER 0 0 0 0 0 0 0 0 0 0 0 0 
1 NED 1 NE~ [NGL I SS H~N COCK BROOK 0 0 0 0 0 0 0 0 0 0 0 0 

- j NED ---, "NEW E tlG[ · ; ~6 HOP SROOK " .".-- r--,io--6910--jBI1 0 0 0 0 0 0 0 0-

I NE D I Nl!.W ENOL I sa ~AN S FJ E LO HOL LOW 1 17 2 6410 1901 0 0 0 0 0 0 0 0 
, NEO 1 NHI EliOt. I S9 NORTHFIElD BMOOK 0 0 0 0 0 0 0 0 0 0 0 0 

-· ' - NE O-~" N E. \r1 ENOL 16 2 WE S T THOM PSO""- tlif-------s606"7el1 0 0 0 0 0 0 0 0 
1 NE D 1 Nfl>' EtlOl 16 4 EDW ARD MC OO~ELl 1 159 6410 7912 0 0 0 0 0 0 0 0 
I NED INE~E""G L I 6S EvERETT 0 0 0 0 0 0 0 0 0 0 0 0 

- - 1 · liEb---r N ~W ( NC L i 66 FRAr'KliN·- FALLS 0 0 0 0 0 0 0 0 0 0 0 0 
, NE.O 1 NEw ENG l 16 7 HOPKINTON 169 641 0 7810 0 0 0 0 0 0 0 0 

uEO NE '~ ENGl 1GB OTTER BROOK 15 7 6410 7810 0 0 0 0 0 0 0 0 
NE O HE w ENGl ;69 SURRY MOUNTAIN" 1 7 0-6~'O 16 ii 0 0 0 0 ---'---.-----0----0-

I NE O NEW ENG l 170 BAL L MOUNTAIN j59 6 410 7 9 01 0 0 0 0 0 0 0 0 
I NED NEW ENGL 112 NORTH HARTLAND 1 160 6 41 0 1901 0 0 0 0 0 0 0 0 

- , NEO NEW ENGL i 7J NORTH SPR iNGFiELO l - - 1 60 - - ·S 4 10 - · ' 90i- --,---o--o-- - , ----,---.---.-- - , 
I NEO 1 NEw ENGL 17'1 1O""N5HENO 1 159 641 0 7 6 12 0 0 0 0 0 0 0 

--------------------------------------------------------- -- -- - ---- -------------------- ------------------------------------~--------· "" 2 w..i.O " ..• , ti E"; · YORi<. · i 71 EAST S"RRE 1"60-6 410 .- ~ ~~ . 

:2 N,., O :2 NEw YORK 17 6 WATERBURY 0 0 0 0 t 156 6410 770S 0 0 

-_L~~ ~_-::=_-.: ?_~~~_ ~~~~ _~:~_~~i~~:~l :::_:.-=-==:::=-~:.._= _ _:: ~.= __ ~~~::::~~.~~ _ _:::.:~ !~~____ 0 0 0 0 ~:.=-____ ~=-==--o---'--
NAO J PN1 LAOEL J0 7 BELTI YILLE 138 . ~ 706 790 1 0 

2 ""1. 0 __ _ . . J PHIU" EL ]13 fRAUCIS ~ .. ~~h~ ____ 1 __ !Z! _" ~~ \.2.._1 ~ Q I ___ '_ 
2 NAO j PH1L ADEL 316 P~O ~AP TQN 1 156 6410 1 709 0 

"" 4 BAl T WOR: 2 27 A,-M OND ! _ _ ' 1l _§~J 9 __ 1.~ 9t 1 
N'O If SA LT i MOIi 229 ~HIT NEY po iN t , , , , 1 
NAO 4 BAll IIAOR J Oo ALV iN R 8 USH (KETTLE 1 170 6410 78 \I , 
~AO 4 BALI HtDR 3 10 CUR:WENSV ILLE 1 j7Q._E!!lHl_ lli1!1 , 
NAO --4 BALTI MOR 312 f oJ SAYERs · ( eLA~biAR 1 '70 6410 7811 , 
1--:"0 BALT ) MOR J20 R:.Y STOWN , '" 6910 7901 , 

, 
o o 

, , 
o 

, , , , 
, 0 

, , 
o 

, , 
§--. g 

1~~~ ;I: __ n'O~.~ _ __ ' ___ 9 ___ .. 2 __ ._'L. 
156 6410 7709 0 0 0 0 , 0 , , , , , , , 0 , , 0---

, , .- , 0 0 0 , , , 0 , , , , 
NAO BAlTI MOR 32 9 STILLwA TE.R 1 I~ Q_§~!Q_1~J!~ ___ Q ___ , ___ o Q , , IL 

-4 BAL TI Mo n 3 !1B BLOOM I NG TON NAO , 0000000 , 0 , , 
NAO 4 BAL TIMOR '; 0 1 SAVAGE '" 6410 7902 , , , , , 0 , 

----------------------------- ----------------------------------------------------------------------------------------------SAO 6 WlL M I NGf 23j Ei E.VEREti ' ".)o iloAN - i NE --- ' ----O--o--- --,----,---. ,---,.-

51<0 6 WILMIN GI 3 72 J OH II H KERR 0 0 0 0 0 0 0 0 0 0 

___ ~-~g_-==-_-:. ~:.~l:~ i~ ~~_~ : ::.~~i ~ ~~~~ _ _=. _________ ::::-_-=::~:::.-_ _= ~ ~ ~ ___ ~~ ~~ ___ : ~~~__ _ ~ _____ ~~ ____ : : ~ _ _ ____ ~ ______ ~ ______ ~ ______ g_.:.-. ___ ~_ 
3 SAO 7 CHAR lE S T 2 3 2 W KERR SC Off 17, 6410 

----------------- ----------------------------------------------------3 SA.0----8 · SAV A NN A ir- 74 " C ·L .n~K -HILL 
3 SAO 9 SAVANN AH 3 :)0 lIAR r WEL L ." "5 

6410 
6410 

7901 

7912 
7912 

, , , o ----------------_:::-:---------------------.--------
7709 
17 09 

8, 

" 
7110 
7110 

o , , , , ., , , 
-------------------------------------------------------------- ------- ------- - ----------------------------------------~-- .-----

- -3--SAO---9-JACKSONV- S6OC"K"LAWAH"A{R"OQi,IAN) 120 6 9 '0 1609 9S 6907 1709 0 0 0 0 



\ A3-2 

INVENTORY OF USGS MONTHL Y HYDROLOG IC DATA 
. " . , ... _ .. -- •. - - ... ... - ... ----:--=...;:.:...:.::-:.:;;:.; ' F ' lO,j,j.:===-=-=.;.:: ':--rT==---...:::;:--,;;.~ElEvArlON;;.;=-----==-=.=:1==--===:.·:.-::-=-CONTENTS·;::.:..;..~--·;:::-~ r-

DIvISION DLSTRICT PROJECT STNS MONTHS OFIRST OLAST ST NS MONTHS I') FIRST OLAST STNS MONTHS OFJRST DLAST 

- .:"'-_..:. ~ ;:':.:' ,;."_:.. :..-:.-- - ..;;. .;..::=-...;:.;;;..-.;:..:....;:.. '----:':;" :.-::=:.-=-----.::-:::::-=-=-.:::--.;:::..-;;:=-:::::- ':;-';;;"---::':=;"--==,;:~=:'~=-=- ------------- - ------------------:--
3 SAO 10 MOBilE 1 CLA lBORNE " 7510 7809 • • • • • 

_,~ .~:g __ : ~ ~g:~ ~~ , _ _ ,; ~g~ ~~5~! LLE f ,II ';KSON 
, 156 6410 7B09 • • • • • ~24-'1i:1t()-7B09 0 , , • ,--..-

3 SAO 10 MOBILE 'I JONES 8lU FF • • • • • • • • • • 3 SAO 10 MOBILE 5 OEf.tOPOll S , 169 6'110 7BI0 • • • • • • -3 ' SAI)-~t 0 MOBI Ll:- -' , WARRIOR- r-!;! or--76 ;0-' Sog- 0 • , • • , • , -
3 SAD 10 M081LE e MILLERS FERR Y • • • • .• • • • • • 3 5-'0 1 0 MOBILE 69 AL L ATOONA , ,.s 6410 7901 D D • • • • • • -3 SAD- ' t 0 ":OB I U:-- "' 70 Gi:ORCE--lij-ANCiREW'S • .--.---. 0 0 0 .--' 0 ,--0-
3 SAD 10 .... OBILE 71 SeM INOLE (WOODRUFF) , 17. 6410 79 01 , ,56 6<110 7109 • • 0 0 
3 SAD 10 M081 LE 72 WA l TER F GEORGE «(UF • • • • D • • D D O· 0 • - ' 3 -5AO--'O MOBllE"-13 WEST POINI i n --s:;n'07'M2 0 0 • 0 • 0 ,---.-
3 SAO 10M061LE 75 CARTERS '" 6'110 7709 D • • 0 • • D • .3 SAO lQ MOBILE 76 SIDNEV LAN IER , Ss 7110 79 0 1 0 0 • • • 0 0 D 

-' "3 SAO --'10 MOBllE'--i91 QKATIBBEE-- -'--12:r-liei'O-790r-o~~ 0 • '--0-- 0-
.3 SAO 1 0 MOB ILE 405 GAINESVILLE LID '69 6410 7810 • 0 • • • • • 0 
3 SAD 10 MOBILE 411 BANKHEAD __ -.;.-_-=·l=--=;~.;. __ :~~~_ •• :·~g: ____ • 0 • • • D • • --::,::;.;.:. :. ;:,;--=:.:.;.::. -:.--..: ":.::::;:"-': ': .;..;.---..:: ;,;:.:.:. ..::: :.. ------ .--------- -.------- .-------.---- ---------
5 NCO II 8UfFALO 228 IoIT ~\oRRJS '" 6<110 7 901 156 6410 7709 • • • -----------------.----------------------------------.------.-----------------------------------------------------------.-----------»I - ---s NCC;-'-14 ROCK-HC - Sa CORAlV ILCE f6i:f-64io--7e09------o---~---_o_'e_____,~r_ -,olll-----.,709-

Iv 5 NCO \'1 ROCK ISL 99 REO ROCK 172 6410 79 0 1 0 0 0 0 1 84 7010 7709 

0" • .: ; -~ ~ c-==-j ; -~~ -:; ~U[:~; ;; -t~( ;: -..:: -------------------,----i ~ ~=--:~ ~i ~ ---; a;;~ -----~-----~ ------0----. -b ------;-----3S---s i I ~-=67 0 g: 
5 NCO 15 S1 PAUL 179 LAC QU I PARLE 17\ 6410 1812 0 0 0 0 0 0 0 0 
SNeo 15 STPAUL '80 TRAVE RSE 0 0 0 I) 0 0 0 0 0 0 0 

-5 NeC-1S ST ' PAUL--iBi It£ cW 1 Er8---Soii0780§ 0 0 0 0- 1 jS--1f4io-6709-
5 NCO 15 ST PAUl.. 182 ORw ELL '" 6'110 7812 1 13 65051 6609 I 25 6509 6709 
5 NCO 15 ST PAUL l B3 CROSS 0 0 0 0 0 0 0 0 0 0 0 

- 5 NCO- -' 15 ST 'PAul-- ia4 POKECAIoIA' 112--'6-4 i 0-7961 0 0 D D J5--641o-t70~-
5 NCO 15 sr PAUL 185 SANDY 168 6410 7B09 0 0 0 0 35 6410 8709 
5 NCO I S S1 PAUL 18 6 WlNNIBIGOSI-I1SM 16B 6410 7B09 0 0 0 0 1 36 6'110 6109 

- 5 NCO'--- "'15 ST PAUl -- i81 PINE 'RlilER - - - 168-6410- 7909 0 6 0 0 1 3s-641o--UO§-
S NCO IS ST PAUL :136 HOMME 170 6410 7 812 0 0 0 0 0 0 0 0 
5 NCO 1 S ST PAU L 237 ASMTABULA (8ALOHIlL) 17:1 6410 7901 0' 0 0 0 0 0 0 0 

- '5 NCD ~--" i5 ' sr PAUL 399 E.c.u"CALLt- rSO- -6410--H6 , 0 0 0 0 0 0 0 0 -

-----------------------------------------.. ----------------------------------------_._--------------------------.------------------
.; ORO 16 PITTSBUR 2~3 BERl i N , 11, 6'110 7812 • •. • D • 0 • 0 

- " 4 - 0RO-- Hi ·PITTSBU!i 252 irotlCHAECJ 'id ;l\oiN r--n ·-, - sai 5--7Si, • • 0 • 0 • 0 0 
4 ORO 16 P!TTSeUR 254 MOSOU I fa CREEK , '" 6410 7 611 0 D D • • 0 • • 4 O~D 16 PITTs aUR 308 CONEMAUCH RiVER • • 0 • • • 0 • 0 O· • • - 4 ORO'---- j6 PITTSBUR )09 CROOKEO c'REEK 1 1?j--6",i5-790~O 0 0 0 0 

, • 0 
4 ORO 16 PITT S6uR, 311 EAST BRANCH Cl.ARION , '" 6410 7 901 0 • 0 • • • • • 'lORD 16 PTITSBUR 31'1 LOYALHANN A , , " 6410 7901 0 • 0 0 D • 0 D 

-4 ' ORO - - I 'O' PitT SBuR Jis MAHONING CREEK , lii"--64io-j901 • 0 0 0 0 0 0 0 
ORO 16 PITT5BUR 317 SHErMHGO RIVER '" 6410 7812 D • • 0 • • 0 0 

'lORD 16 PITT5BUR 31B TIONESTA , '" 6'110 1901 • 0 0 D • • 0 D 
-4 -ORjj-- f S- PI n seLiR ' j l!i YOUGi-HOGHEf.lV-'ii'(vER .-------n-, -6410--7 §icn • • D 0 D • • 0 

4 ORO 16 PITTSBUR 322 WOODCOCK , 50 7410 1812 • 0 D • • 0 • 0 
4 ORO 1 6 PITTSBUR 328 ALLEGHENY (KINZ UAI 7S 1210 7812 • 0 • • 0 0 0 • 



A3-3 

IN .... ENTORY OF USGS MONTH LY HYDROLOGIC DATA 
. -_.- - - . , .. - . . . -.... --- -- ------ - : ":':''::::::::'::=::':-"F ljjW---:-~:':':':',:,::,:,: f::-':::=-":'=:' :'::ElEI/A f iou:'::'-::-=-=-="\ : ------::::.COj.jTENT S:·'-::::'::''::::''-=': 1'-" 

0l'll510N DIST RICT PRO,JECr STNS MONT HS OFJRST au .. S1 STNS MONTHS Of lA ST DlAST STNS MONTHS OFJRSr OLAST 

4 ORO 16 PITTSBUR 393 TVCART ····· - - - ---- - --,- -15Cf--6'liO - 7109---·0---- . - ---0--- 0 6-- - -0- - - 0 · 

<I. ORO 17 HUNT INGT 123 DEW EY :2 119 64 10 7812 0 0 0 0 0 
- "<l OAD 17 HUHT iNGT ;24 fi SH 1 AAP :f-- ,H-- 64;O-~7ed 0 0 0 ,-----0--0-

4 ORO \ 7 HUNT INGT 125 GRA YSON 2 ", 6610 7812 0 0 0 0 0 0 0 0 
4 OAO ! ? ~UIITINGr !27 GRE ENUP L/Q. 2_,! ? _ _ §69~ __ 71l0'! _ _ _ _ , ___ ~Q.-2ll? _ ___ O _ __ o ___ g. _ __ 9_ 

_ . 4 ORO 1 1 HUNT II:GT 239 PAlIH CREEK 136 6710 1901 0 0 0 0 0 0 0 0 
4 ORO 17 HUNT II~CT 2 41 ArwOOe '32 6'1' 0 7509 0 0 0 0 0 0 0 0 
4 ,?AO _ _ . ! 7 riU~T INC! 24~ !'lEACH Cl T ~ EL __ .!?.I!lQ._7 I:!Q 0 0 0 0 0 0 0 0 

0", \7 HUNTINGT 24S CHARLE S Nlll '" 6410 7 8 1\ 0 0 0 0 0 0 0 0-

ORO 17 HUNTINGT 246 CLE~OEHING 0 0 0 0 0 0 0 0 • 0 0 
4 ORO 17 HUNT!NGT 247 DEER CREEK I ? 1 __ ~E.iQ?----19:Q I , 0 0 0 0 0 0 0 

-4 ORO - -i"7 HUNT [HGT 248 DElAwARE.'·- '71 6410 , 8 12 0 0 0 0 0 0 0 i -
4 ORO 11 HUIH INCT 249 OIL lON '71 6410 1812 0 0 0 0 0 0 0 0 
4 ORO 17 HUNT INGT 25 1 lEESVILLE ! _ _ IJ.L_ ~!12_.H!1~ ___ Q 0 0 0 • 0 0 0 

--"4 ·ORO ·i 1 HUNT INo r 255 PIEDMONT·---- , 070 6410 1811 0 0 0 0 0 0 0 0-

4 ORO 11 HUtnll~GT 256 PLE ASANT HtlL , '6, 6410 781 0 0 0 0 0 0 0 0 0 
_ .~ OR Q. _ _ l' HUNTI NGT 251 SE HEC A.v!I.,~~. _ ______ _ ! _ __ I?!. _ 64!Q _ _ .7!'!P. _ _ Q • 9 0 • 0 ~ . _ _ O. _ 

4 ORO 11 HUNT ! /'IeiT 2Sa TAPPAN , '71 6410 1812 0 0 0 0 0 0 0 0 
ORO 17 HUNT lNcr 259 BURR OAK( 10M .JENKINS 0 0 0 0 0 0 0 • 0 0 0 0 
0", 1 7 HUNT!NGT 261 WlLLS CREEK ' . __ HL_H'lL_ 1~01. __ Q _ __ 2 _ _ _ Q _ _ g ___ .~_o ___ ~q_ 

:.- ORO ·d I-1UNT INCI 373 .JOHN W FLANNAGAN , 072 6410 79 0 1 0 0 0 0 0 0 0 0 

tv 0' . 11 HUNT INCT 314 NQRHi FORK Of POUND , '7> 6410 1901 0 0 0 0 0 • 0 0 

--J 4 ORO . _ _ J.~ HUNTINGr 389 BLUESTONE 1 J~2_ fi4IQ _ . 7901 ___ ~ • Q _ _ ~Q ___ o ___ Q _ __ Q._ 
- ;q ORO 17 HUNT ING1 390 EAST LY NN. , ," 6710 1901 , 6 7509 7510 , • 760.4 7512 

4 ORO 1 7 HUNT INCl 391 SUI~"~ERSVl lLE , 142 6603 1901 0 0 0 0 0 • 0 0 
4 ORO l' ~WHT [NCT ~9 2 SUTTON I 1 ~~_6.q IQ . ----"l .~ 12-'1 __ "---' __ 0 ___ '--, • .. -

ORO 17 HUNTiNG' 39 4 WINFIELD 0 0 0 • 0 0 0 0 0 0 0 0 
ORO 17 HUNTINGT 406 MOHICANVILlE , '7> 6410 7901 0 0 0 0 0 0 0 0 

___ ~ O~Q 17 I-iUHflNGT .41S ~lUM CR EE ~ . _ ____ ___ .t __ l.1L_ .6g1Q ~ _~ 1e12-...1l.~ ___ • _ __ .9 . _ __ ' _ __ 0 _ __ . , _ __ , _ 

--------~--------------- -- --- ----~------------------------------ -- ---------- --------------------------------~----------------------
Q OR O 18 LOUI SVll 90 CAGlES MILL , '" 6410 1109 0 0 • 0 0 0 
4 ORO 1 a !-OUI Sv!! • .. 'ill HUHlINGTO,N _____ --..l _ _ 1?6_IHI.Q~10'l Q • • • ~.D_.O._ 

- --4 ORO 18 lOUIS " i L 92 MISSISSINEWA , 156 6410 1 109 0 0 0 0 0 0 0 
II ORO 18 lOul SVlL 93 MON ROE , 15. 6410 1709 0 0 0 0 0 0 0 
4 ORO _ _ ~~ LOVI SVIL 94 SA LAMO~ le ___ ___ • ____ J __ !':iEi ._ 64IQ_ .1709 _ __ ' , • 2 , 2 __ Q _ _ L 

-4 ORO 16 LOUl SVll 9S C ". !"IAROEN (MANSflEl , ' 56 6410 7109 0 0 0 0 0 0 0 0 
4 ORO 18 LOVl Sv il 97 BROOKVILL E 17' 6<110 7901 0 0 0 0 0 • 0 0 
4 ORO 18 lOUISVll 120 8ARRE N Rlvpt ! 1'1 _ 6'11 Q __ 190 I , . __ .. _-_. 2 Jl _ _ L 
4 ORO 18 louiSVtL 121 6UCKHORN ' 71 6.<1 I 0 7612 0 0 0 • 0 0 0 
.<I ORO 16 t OuISVll 126 GREEN RIV ER , ". 6410 7809 0 0 0 0 0 0 0 

_ ~ ORO _ 18 LOlllSvl l . I 2 I'! NOLIN RIVER ~L72_ fi'110_.190,"-O _ __ ' _ _ _ ' • • ~O.~_ 
<\ ORO 16 LOU ISV ll 129 ROUGH RIVER , '72 6410 7901 0 0 0 0 0 • 0 0 
4 ORO 18 LOI..1I SVIL 134 CAvE RUN , '70 6410 7812 • 0 0 0 0 0 0 0 
~ . ORO _lB. ~OUlsvlL 260 wE$f rOR I:< . . Qf .MII. LS;1< 1 -11~iJo---..:zQQ2 __ ' _ __ ~.Q • • '---'-4 ORo 18 lOUISVll 263 CL .... RENCE ,J BROwN 0 0 • 0 0 0 0 0 0 0 

. 0R Q-.-1~ N~ S !"IVIl..l • .. 119 BA\lKLEy' ... _ _ .. ---...l.7.2....-6UQ...--190 L J 761~.2 0 Q Q 

ORO 19 N .... SHV lll 122 CVMBERLAND (WOlf CRE 173 6410 7902 0 0 0 0 0 0 0 o· 
ORO 19 NASHVILL 337 C£NTE R Hill 0 0 0 0 0 0 0 0 0 0 0 
ORO 19 NASH'lli.LlJe:S!fllliY! 171 6410 7812 CI........ 0 _ 0 0 0 0 

\ 
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\ A3-4 

INVENTORY OF uSGS MONTHLY HYDROLOCIC OArA 
.. -,-- - '-, .. , . - . ... . .. .. - - ,-, -- - .. - ·· · -----:-=-..:::::.....:.:=,;. :·::=.;FLo"{...:=:..--==.::..~=;.:.::r r=:.:.-=-~=·:::.:.-ErE\}ATION:..· .. :::..~·.:.:.:::-=·U:.::==.:.7cONrENTs-·..::::.: :.. ;..: "'"--" :--

DIVISION DI S Hner PROJECT STNS MONTHS OfIA$T CLAST STNS WDNTI-iS OfIRST CLAST SiNS MONTHS OFtAST OLAST 

-~4 ~ ORD --19 NASHVI LL" 340 J 'PERCV ' PRl£sr r-l""6--6<fio---S'109- --, "0 11 0 o-- ----n-'--- .. D-
4 ORO 19 NASHVllL .342 OLD HICKORY 1 11. 6'110 7812 00000 

-=~ ~~ ~;,: .; __ ~ :"" ~,~:~ ~: ~ ~ _ ;.~~ _ E~t ~ :.~:: ~~:..-=.;."'::" _~_-=== :.: ___ ~_~_--::.=-..:.g..,; .: '::=.:~ g=-... .:::.:. -& __ ~-----:..g..--==:=.:;~--=--..g::= . ..g.:=;-:-:::.:-~..;;:;;;;;:.:;;;;-~.:::.;:=-==-~= 
6 LMVQ 20 Sf LOUIS 81 C ... ALYlE 16t 6410 1902 0 0 0 0 
6 U1VO 20 5T LOuiS 81SliElBYVIllE I 161 6410 7902 0 0 0 0 0 0 0 0 

- '6 'I t.lvO - 20 Sf """loui S " 89 REtlO ' ... _- "--72-b4;O- 100§---0~'--1i--~----'---O--- b- - , -

~ ~ _= ~ ~~;.:;:~ ~ ~~ ~: ~~ ~ l~~-.; l"~~_ ~~~" ~ ~ E~~t g;.-=-.: ____________ ~~ ==-g ~~ __ ~ ~ ~ ~ ___ "1·~ ~~.: __ _ ,===~._~_=_=::~~___________ _ ____ :~~;_:,;;~1 ~~::.:.~I:~~~-
6 LMVO 22 
6 LMVO 22 
6 -LI.4VD--~~ 
6 LMYO 22 
6 LMvO 22 

- " 6 · l"VD-~2 

6 LMVO 22 

VICKSBUR 14 
VIC)(SBUR 16 
V1CKS6UR - " 19 
VICt<seUR lBt]! 
YICKS8UR 18$ 
VICKSOUR ;90 
VICKSBUR 192 

DE GRAY 117 6701 7609 0 0 66 6906 1609 
GREESON ("ARROwS) 1 144 64110 7609 0 0 0 13:2 6510 1609 
bUACHl Tt. 'llil.b.HY-M~~---H5-64io-1609 0 0-----0: 13::r-f:l5 1 0 -""- 7609-
ARKABUTlA I 144 6410 7609 0 0 0 156 6410 7709 
ENID 1 144 6410 7609 0 0 0 0 156 6410 1709 
GRENAOA" ,---n-' - s4i(; - -j60g:---j) 6 0"0 156 --"64 1 ej"--7709 ' 
SARDIS I 1114 6410 7609 0 0 0 0 156 6410 1709 

------------------------------------------------------------------------------------------------------------------------------------0 0 0 0-----0---'---,- -- ,---- tr - - " 0'-
6 LMVO 23 NEW ORlE 352 LAKE 0' THE PINES(H 0 0 0 0 0 156 6410 7709 
6 LMVO 23 NEW ORLE 353 TEXARKANA(WRIGHT PAT 0 0 0 0 0 0 0 0 1 156 6410 7709 

- "6 lMvO - - 23 NEw ORLE "4;j ciooo ' ". - - ,-- l -r6S--S4io-"'809"--,---,-- - . ---o---, ---.-- " 

7 Swo 24 LlflLE 11 BEAVER I tiO 6506 7709 D 0 0 0 144 6510 7109 
- "-7-51110-24 littlE 1:2 BLUE loiouiH.(li'l "1-641-6-781:2 0 o "~ 144-"65 ,0 -" '1709-

7 5 .... 0 ~4 LITTLE 13 BULL SHOALS 0 0 0 0 0 0 0 \44 6510 7709 
7 S .... O 2'1 LITTLE R \6 GREERS fERRY 169 6410 7610 0 0 0 0 144 6510 7109 

-, SwO ----2"1 lITTLt 'f "" it OAR04NElUO -i6£i-6~io-7809 0 0 0 ~ 144-'- " 65io-" ~709--
7 swo :24 LlTTU;: 21 NIMROD 184 6410 7901 0 0 0 0 144 6510 7709 
7 SWO 24 LITTLE 22 NORfOLK 156 6410 7709 0 0 0 0 I 144 6510 1709 

-, Swo '-- 24 LITTLE "ii "" n OZARK-- 1:2 -""'416--7509---.-- - , ---,---,----'---94--6912 7709 
7 S"'O 24 LITTLE R 193 CLEARWATER 17~ 6410 7901 0 0 0 0 156 6410 7709 

_ ,"7 ~ WD "_" ?4 , ~~!!~ ..! , ~~~" TABLE ROC~ _______ ____ 2-_ _ I~~_§1!L" 1.?~9 0 0 0 0 1~~" _~~IQ_??O~ 

-------------~------------------------------------~-------------------------- --------------- ------------------~---------
7 SWO 25 TULSA 20 MILLWOOD 136 6610 7709 0 0 0 1 134 6608 7109 
7 SWO :2 5 tULSA 102 COUNCIL GROVE 157 6410 ,BID Hi6 6410 7109 0 0 0 0 

-"-1 5w6 - 2~ ' hJlSA"-'j 63 EU(" Cl tv · 1<i"S"-- 6si 0--7 ill 0 139-- 6603--7109 0 0 ' ' 0- --'0" 
7 SWO 25 lULSA 10~ FALL RIVER 157 6410 7810 , 156 6410 7109 0 0 0 0 
7 SWO 25 TVLSA 105 JOHN REDMOND 151 2410 ,7810 1 156 641"0 ,7709 0 0 0 0 

- ' , SIIIO 25 tULsi--"i o, M4RION -"- - 112- 6807-;'810--- '-- '- '6--6602- 7109 0 0 -, ----0"-
7 SWD 25 TULSA 112 TORON TO 157 6<1\0 7810 j 156 6410 1709 0 0 0 0 
1 SliO 25 TULSA 264 BROKEN BOW 169 6410 7610 0 0 0 0 1 108 6810 7709 

"., ~\IIO 25 lu'L5A "- "16S CANTON liHf-"64i o - 79io 0 0 0 0 144--65i6 - ";709 '" 
SwO 25 TULSA 266 Cl'1iJUTEAU 0 0 0 0 0 0 0 0 0 0 

7 S WO " 25 TULSA "267 EUFAULA 169 6410 7810 0 0 0 0 144 6510 1709 
- 7 " SwO-- ~S TULS "-- 26B FORT'GIBSON 169- -"stiio-'8io 0 0 0 0 155- -65H)-:1709 

S .... O 2S TULSA 269 fORT SUPPLY 169 6410 ,810 0 0 0 0 144 65\0 7709 
7 swo 25 TULS A ~70 GREAT SALT PLAINS 169 6410 7810 0 0 0 0 144 6510 7709 

-7"SWD--2~'tuiSA--27i HEY"BURN 159--6410-78;0 0 0 0 0 14465i-'--7709-
SWO 25 tULSA 272 HULA-Ii 169 6410 7810 0 0 0 0 144 6SI0 7709 
SWD ~5 TULSA 273 KEYSTONE 169 6410 7810 0 0 0 144 6510 1709 
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A3-S 
INVENTORY OF USGS MONTH LY HYQROLOG IC OATA 

.. • -- - •• •.• ..• • --•. ---~, -':'-:':-':'--=-:'~-f lOkl- :..··::.::;:.;::.:..;,.:......;: j---::'---::"-":'';';':'E[EV)'TtON-:':::'';:''-:':'':':::-:'T:::;-'=:~==---:::'::;;CONTENT5-::'-':;=-=":;':'':''''':1 

DIVISION OISTAICT PROJECT STNS MONTHS OFIRST DlAST SINS MONTHS OFIRST OLAST STNS MONTHS OFIRST OLAST 

- "'""'S'iO--'2!i TUtSA --:274 NEWT - GRAHAM ,- , , , , , , , v----~-~ 

7 Swo 25 TULSA 275 ooLOCAH 2 "0 6410 11HO 0 0 0 1 1<4 65.10 7109 
7 Swo 25 TULSA 276 P!N~ CREEK 1 '.9 6410 1810 0 0 0 1 "2 6908 7709 

-,"'5'010-'25 -,UlS 1:- --277 ROBERr-S- KERR 1 "T69- 6410'--,8fO'-,, ---, , , • ,- --"1"- --'-
7 ~ wO 25 TulSA 276 TENKI LLER FERRY 1 ,., 6410 7Bl0 0 0 0 0 1 J 44 65,0 7709 
1 SWO 25 TULSA 279 W 0 MAYO 0 0 0 0 0 0 0 0 0 0 0 0 

-i ··SWO- ---·-25 "TUlSA--'2BO WEBCCRS..,..,.TlS ,--..---, , .,-.,----,,---.,----'--·0·-
7 SwO 25 TULSA 26 1 wiSTER '.7 6410 HID 0 0 0 1 '" 6510 1109 
1 SwO 2S TULSA 282 CLA YTON 0 0 0 0 0 0 0 0 0 0 0 0 

- T ' SilO-- 25'OUlS.r--283 K.lW· ,.-r a- , 604------r 709-- -.,,-" , is-- 760~709-
7 SWO 25 TULSA 284 COP AN 1 ,., 6410 7810 0 0 0 0 0 0 
7 Swe 25 TULS ..... ~95 HUC;O 1 ,. 7010 7109 0 0 0 .0 7401 7709 

- "' - "$WO· - :<S-TULSA.- - 296 OPTIMA rr-o--1J----·o--·O 0 , , 0 .---'----0-
7 S .... O 25 TULSA, 297 WAURIKA '.9 6410 7610 0 0 0 0 1 2 770a 7709 
7 SWO 25 TULSA 349 T()( QMA (DENNISON) '.9 6410 7910 0 0 0 0 1 '" 6510 7709 

--"-swo - -25 TULSX--- 357 ' PAT ~\J.YSE i2~-6710-'709 0 .,-, 120 '-o71~709-

7 Swo ~s TULSA 370 KEMP ... 6410 7810 0 0 0 156 6410 7709 
1 S WD 25 TULS ... 402 GILLHAM 172 6410 7901 0 0 0 ,. 7505 7709 

-= '--'-'- . ...;;;;;-.;;;~:. :..:---:..;...; -;;'';';'''- -;';' -==-::.-..::.. :.: ':-"';":':'-":"':;';;:=':-":":'==---===::'=::'~--":----- ----------------- ==:::::.::=:...-=-=..::._..;:: 
slOe 26 fORT It4QR 344 SARDWELL 169 6410 7809 0 0 0 1'13 651.1 7709 
Swo 26 fORT WOR :3115 6ELTON(BELL) 1 170 6410 1BI1 0 0 0 0 156 6410 7109 

'-, SWD- -26 FORT WOR :346 8£N8Rool(""- r--f69-154ti5-78iD-- '~-----U-----O 156"-"6410-7709-
1 SWO 26 FORT WOR 3111 CANYON I 112 6410 7901 0 0 0 0 156 6410 1709 
1 Swo 26 FORT wOR 349 GRAPE~INf 169 6410 7910 0 0 0 1 156 64tO 7709 

---"""$\<00-- 26 fORT IWA :351 HQROS ' CREE":-- f6g- S'Il6-")"610- --''C" a-r--,.S6-M'O·--7109 -
StrlO 26 fORT WOR 354 lAVOtl 169 6ol10 7610 0 0 j 156 6410 7109 

7 SWi) 26 fORT WOR 3SS L£',t1SVluEIG .... UA LIT I 169 6410 1610 0 0 0 156 6410 7709 
- ',' swo -- 26 FORT WOR 356 NAV ARRO MIllS ~1"12--!)4iO--'790f· 0 IJ 0--0 15~E410·-7109·-

1SW-O 26 FORT Wa R JS8 PRO ClOR 1 172 6410 7901 0 0 0 156 6410 7709 
7 SWO 26 FORT ,,'OR 359 SAN RAYBURN (lAC GEE I 96 6510 7309 0 0 0 I 153 650,1 7109 

--'7 'SWO--26 fORT WaR 360 0 C ' F{SHE"R-{SAN -ANGE---r--f69-- '6<ii6-,sro d tr----------u 0 ' -"SS-64.fO-- 7709'-
7 $\JIO 26 fORT wOR 36 ' SOMERVILLE I 169 6410 7810 0 0 0 0 1 140 6602 7709 
7 SWD 26 fORT hOR 362 STl LLHOUSE HOLLO .... (L.... I 110 6410 1811 0 0 0 0 133 6609 7709 

' 7 S'./O·---26 FORT wOR 36:3 IoIACO r--f6a-04fi)-7809---~~O----"O- 15Q-B-410'~709' -

SWD 26 fORT WaR 364 ~iH!TNEY 112 641 0 7 901 0 0 0 0 156 6410 1709 
SWO 26 FORT 'orOR 311 B A STEINHAGEN (TOWN I 170 6410 7811 0 0 0 0 156 6410 7109 

- - -----'-.:.':::;-.:.:. .;-- :...:...-----..:-----.;.-.;---:...:...:. . .;;---::.:::..: .-.:.::=;.;= ;;;=':'==';'-::=-::''::-;:'::~-=':' ;;;--=====':'--- ----:;- .;.. - ---;;:,;.=.: 

7SWO 28 AL8uOU[R 65 -JOHM MARTIN (HASTY) 169 6410 18'0 a 0 0 0 0 0 0 
7 SWO 20 Al8U Ou!R 218 ABIQUIU 172 6410 790' 0 0 0 0 143 6510 7709 

-, 5WO--28 AlSUOUER 219 CONCHAS 9~-6'4Io--'2!)9 0 0 0 14r65.'O--r709·-
swo 28 Al8UDUER 407 TRINIDAD 180 6410 1811 0 0 0 :2 7706 7709 

--------------------.----------------------------------------------------------------------------------------------------------------8 MRO - ' 29 KA NSAS ' C -100 RATHBUN ',-----rg4'-64f6·--' 90 r ~---,~----" 

8 "'RO 2 9 KANSAS C 106 KANOPOLI S 1 ,.0 6410 790' 156 6"110 7709 0 0 0 0 
B ~IRO 29 t(AtISAS C l oa MILF ORO 1 157 64'0 7810 130 6612 7709 0 0 0 0 

-"S MRO--- 29 KAtlSl.S C"' I 09 MElVERN '---0--- - 0---' 5S-1::n ,,--,'09 0 0 0 
MRO 29 K,l,NS AS CliO P€'RRY 115 6903 7609 103 6903 7709 0 0 0 

6 MRO 29 KANS AS C 1 \ 1 POMONA 1 157 6410 7810 1 15. 6410 7709 0 0 0 
-B- MRO--29 - KAllS ": S ' C "\ 13 TUTTLCCRHK r-T5,~4io-7Ilt~~!5~410___, ,~"9 0 0 • 8 MRO 29 KAllSAS C 1 III .... ILSON 157 6410 7810 1<' 6510 7109 0 0 0 

B MRO 29 KAIISAS C 194 PO'M~E DE TERRE 19. 6410 190 1 0 0 0 1 173 6-'110 7709 
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A3- 7 

INVENT ORY OF USGS II!ONTHL'f HY DROLOGIC DAlA. . 
.. - .. .. - _. _... . ... , . . ..... - ,.. . - - - ---f:--=:::--::':.:..:.::.·..:.f lO,,;/":'==::::'--::= ::-":'TF-::-:.:.:-..:.=eCEVA j l'(jN=---':=::::::::'-:: ff===-=:-:--=---co;,ft EtrT 5'-"-=-=-=--"-=':'·:" ! 

DI'(ISION DISTRICT PROJECT STNS MONTHS DflRST OlAST SINS .. ONTHS OFtR5T CLAST STN S MONTHS DFIAST OLAST 

- 9 NPti--3j PORTL4.NO :io <i lOST -CR£ Ei( 0 o 
o 

o 1 8-"ffo2-176~ 0- - 0'-- '-
9 NPO 33 Pl,)RTtANO 305 BIG CU FF 0 o 0 0 0 0 0 0 0 . _ 

---- ------- ---._- ------ -- --- --- ---- ----------------_.--_.-. -.--- ------- ~---------- --------------------------------------.---------
· '; 0 SP6-- 34 5ACREMEN N BlACK " BU T IE t97~·64iO--7902----' -~.-.,I 4:.r--64 i07709"-

10 sPO 34 SACRE~'EN 26 £NGlEBRJGHT 113 6410 7902 0 0 "0 48 1310 7709 
10 Spa 3 4 $ACR E"EN 26 ISABelLA 16 8 6'110 7609 0 

--1(j - SPO - - j4" SACREMEN 30 ~A~TlS"CREEK i"'i I - -64io--'9/)"j---, 
o 0 0 156 6410 7709 
o 0 0 1 6' -720j-"'709-

,0 spo 34 SAC RHIEN 32 Nf. ... HOGAN .73 64,0 7902 0 o 0 2 IS6 611110 1709 
10 SPO 34 SACR EMEN 33 PINE FLA T 166 6410 7609 0 o 0 1 168 6 410 1709 

- 10 sPO"--j4 SACREI~EN 36 SuCCESS - --- 1sii"--S4i"0--7609----' - - - o 0 i!;S-"64;O-'1109"· 
105Po 34 SACREMEN 37 KAWEAH (TERNINUS) 169 61110 7609 0 o 0 156 64,0 7109 
10 S~O 3 4 SACRE"EN 41 FOL SOM IS S 6410 7902 0 o 0 156 64,0 7709 
10 5 PO"- 34 SA-C REMEN 43 i-I(W " BUlLA ROS--SAR 1S t 66087902---0 o 0 dis - S901 7709 
10 s po 34 S.C RE~lEN 4 4 CAMANCHE I 173 6410 7902 0 0 o 0 156 6410 7709 
10 SPo 34 SAC REMEN 47 CHE RRY VALLE y 2 162 6 410 7901 0 o 0 156 6410 7709 

- ;0- ::;'':'0--3 <1 SACREMEN 4e NEW " jjON " PEDRO "" 1 6"8-'010780'- - - 0- - o 0 156-6410 7709 
10 SPO 34 SACAEIoIE N 51 MCCLURE (NEW EXCHEOU 0 0 0 0 0 o 0 156 6410 7709 

"_!"~ _ ?-PQ_" _~ 4" ~A~R~M~N _ _ " ~~ " ~ I ~g~TQ~" ~.f!!t~!'I"!J " 1 160 64"H!--.l 601 o 0 I ~~ " _ _ H "! Q.... __ ?:10~ 
------------.. ---------------------------------- -------------------------- ----------- -------------------_.-._---
10 SPa 3 5 SAN FRAN 29 MEN DOC INO 170 6410 7811 0 o 0 1~4 6510 7709 

_L~"~ ~ ~" _ _ J~~~~ ..!~~t!__:!L~A~l~."~EgARIlA (SAL 4 1!.......lJ IO 7709 o 0 0 156 §!\1..2......:.....L 
----------------------------------------- ---------------- -_.-------- -- --.------ ---------~--- -------------10 S PO 
10~ 

36 lOS " ANGE 9 ALAMO 
36 LOS ANGE 27 HANSEN 

00 00 0000 
00 00 0000 



'. A3-8 

INVENTOR Y Of USGS MONTHLY HYDROLOGIC DATA 
- - '4 •• DISTAl CT " TOT ALS ·· ·· .- ---._. --_ .- - - - .- .-.----

-ols-nue, 
rOTAL:-----------F~OW-----------::--------£lEVATION---------:I---------COHTENTS---------,: ______________ __ 

----------'-jp RbJ--STl~S-1t4 CiN THS · OF 1 R5 T-Oo.S ~Nri.i6NT HS-OF fRsroClsf-S1'RS-'}IONTI4SoFUS r-OTISf 

I NfW ENGLAND 22 17 2465 6410 7901 0 0 . 0 0 0 0 
-,":loU:"" 'YORK :3 ::r----j~o-,''''o-i901 \ 5664iif---=r7'09 0 b b 6 

3 PHllAOE LPHIA 3 3 465 6410 7901 0 0 0 0 0 0 0 
./I BALTIMORE 9 7 1135 6410 7902 :2 310 6410 7709 0 0 0 0 

-'5 NORFOL K - ij---o---o------ o ·---~-0------<r---O___5 bOo 
6 WILMINGT ON 3 169 6410 7810 0 0 0 0 0 0 
7 CHAR LESTON 1 1 172 6410 1901 0 0 0 0 0 0 0 

- "8SAIIANIIAH 2 .;r--~4S-641~7DPI :2 1 G87"fi 0--7709 0 0 d 0 
9 "'''CKSONVlllE 1 1 120 6610 7809 1 99 6907 7709 0 0 0 0 

" -11 , :~~:~~o '; I; li;~,-~::~-~~~g~ ~ :~H~}g--H~~---+___ngc---*g-----------

" DETROI T 0 0 0 0 0 0 0 0 0 0 0 0 ., 
-'4" CH I CAGO 0 0 0 0 0 0 0 0 0 0 0 0 

ROCIC IS LAND .:2 --1"' - 34 0----04 i {)--'90 1 0 0 0 2------r6r--'J-Ql 0-17090-------------------
>5 ST PAUL 13" 18S6 6<1 10 790-;- I 13 6509 6609 7 238 6'110 6709 

•• PI TT$BURG 1'1 13 1946 6410 7902 0 0 0 0 0 0 0 0 
-'7 liurH r f.lca ON 2Q"----:l:g-468(;- '6 41 0-790 \ :2 12 7 Sog---;61"2--- - ,-----g--"'iSO"--,"S"i 2 -------------------
.8 LOUISVII..LE IS \<1. 2307 6410 7902 0 0 0 0 0 0 0 0 

" :.-
·"20 

w " 
'" 

22 
-23 

~~Sl~~~~~ i~--~~~.-~::~ '-;~~~ .~ ____ 7~..!_~ ___ '_._'~ g g _g g----______ _ 
MEMPHIS 1 156 6410 7709 0 0 1 156 6<110 7709 
VICKSBURG 7 8 982 6410 7609 0 0 0 0 7 974 6410 1709 __________ __ 
NEw ORLEANS· 4---,--i6ei--6'HO-·'80§-----0--,--·0 0 2 3i~·-64io--jj Og 

24 LITTLE ROCK 10 11 1348 6410 7901 0 0 0 0 10 141 4 6410 7709 
25 TULSA 35 31 <1396 6410 7901 6 879 6410 7709 21 2509 6410 7709, __________ _ 

- 26· fORT-wOR HI Tr---'-1-~IH3 -6410 -'7915 1----0---'----- 0 0 17~591-s41 0770'9 
27 GALVESTON 0 0 0 0 0 0 0 0 0 0 0 0 0 
28 ALBUQUERQUE 4 5 617 6410 7901 0 0 0 0 3 289 6»10 7709 

- 29 KANSAS C l j9 11 11 ·-·ito j- S<\1 0·-'-790 ;------.---916---64 i 0---1709 II ;09---64 i 0...........,.;09;----------- -
30 OMAHA 20 8 118S 6410 7901 13 7309 7409 0 0 0 0 
31 WALLA WA LLA 'I <I 5:21 64 10 7810 48 6410 6809 3 229 6510 7709 

·32 ·SEAt TLE ·- - - '6- - .--- B5:2--e'li 0·-'7902 1 16--64i 0-7709------'---266- "65; 0-170.'--------------------
JJ POATLANQ 17 13 1969 2001 1902 12 $00 6410 7709 11 1071 6510 7509 
34 !:OACAEME.N10 15 17 2306 6410 7902 0 0 0 0 16 2094 6410 770"',--_________ _ 

-35 -SAN - FAANCrSC-------,---'---2ia- l;4i<)'--,ih I 0 0 0 :2 300 64.,.-o-,-j09 
36 LOS ANGE.LE.S 2 0 Q 0 0 0 0 0 0 0 0 0 

TOT A'L:s-'---------299--:26"2-:ii64~OO"j"~90~4 3605' 6410 7709 109 13157 64fO~ 

---------

'ZlI~_Q 
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INVENTORY OF USG S MONTHLY HYDROLOGIC DATA 
--.H'NUM8Ef( ' Of" PI'iO,JECTS wtli-l" ONE OR-MoRE ENTlP{-9y -OlstIHC ro-; ~ 

rOTAL:--~--- ·----fLOW-----------::--------fL(VATION---------[[---------CONT[NTS------·.·l 
- 01 5 T IU C (-------piiOJ -S TNS' "MONTHS" OF I Ast-OD.ST-SlNS-"ONfHSOF J j:iS "-OlAS f---slNS-trotHiiS-oF r~ Sr---r>usf 

1 NEw ENGL AND 22 
" " " \1 0 0 0 0 0 0 

- 2 "NEw YORK '-· ,--,--,--:,-----, I , , , 0 0 0 0 
3 PHllAO£LPHtA , , , , 0 0 0 0 0 0 0 0 
4 8"'l'IMO~E 9 , 7 , 7 , , , , 0 0 0 0 
5 NORfOLK ,--------.--, 6 • 0 0 0 0 6 0 0 0 
61011UHNGTON , , 0 0 0 0 0 0 0 0 
1 CHARLESTON , , , I 0 0 0 0 0 0 0 0 
9 SAvANH Ai-i -- ,---,- , • , , 2 , 0 6 0 
9,JACKSONV llLE , , , , , , , 0 0 0 

10 MOBILE " " " " " , , I , 0 0 0 
- n BUFFALo , 1 ,--------, , , , , 0 6 0 

1:2 DETROIT 0 0 0 0 0 0 0 0 0 0 0 
13 CHIC"GO 0 0 0 0 0 0 0 0 0 0 0 0 0 

- l i!l ROCK - 1SlANI) .-,-- ,-----, , 0 0 0 ,---, , • , 
1551 PAUL 

" " " " " , , , , 7 , 7 , 
16 PlnSeU RG " " " " " 0 0 0 0 0 0 0 0 

- 17 HUNrlN c:noN :26--25---" --"---" , 2 , , _I , , , 
18 lOUISVillE \5 \4 .. \4 " 0 0 0 0 0 0 0 0 
19 NA St-IVlllE 7 • • • • , , , , 0 0 0 0 

:» -20 ' ST "LouIS ' -3- -'---' , , 0 0 0 0 0 0 0 0 
IN 21 MEMPH! 5 , , , , , 0 0 0 0 , I I , 
IN 22 1/ I CKS8URG 7 7 7 7 7 0 Q 0 0 , 7 7 7 

23 NEw ORUANS ,---- ,---,----, , • 0 0 0 , , ; ---, 
2'1 LITTLE ROCK 10 • • • • 0 0 0 .. 10 ,. .. 
25 TU LSA 35 29 29 29 29 6 ~ 6 • " " 21-ll 

- ~6· FORT WOR i H , 't- - H ---"---17---" 0 0 0 0 '1 " " 11 
27 CALves TON 0 • 0 0 0 0 0 0 0 0 0 0 0 
:18 ALBUQUERQU E 4 4 ~ 'I 4 0 0 0 2 , , , 3 
29 "KANSAS " C ii'Y " ' . --' -0---' if---, ' , , , • , 4 • , 
30 OMA HA 20 • , , a , , , , 0 0 0 0 
31 lII.IolLA WA LLA • 4 4 • • , , , , , , , 
32 SEATTLE --- .----6---. -. • • • • , , , , 
33 PORTLANO " " " " 

, , 
" " " " " " " " 34 5AC REMENTO " 14 \4 .. \4 Q 0 • " " IS 15 

- 15 "SAN - fRANClSC , , , , , 0 0 0 , , , , 
36 lOS ANGE LES 0 0 0 • • 0 0 0 0 0 

---tOTALS 299 , .. 24. , .. , .. .. .. 4' .. lOB ..a 10' "a 

-------
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.• .. _- -----". -- .- - ---

.[. ~vJ~TQ~LQf. . 1!~!~'3. g~~!,JT_!.. Q:'.J_~ BY STATtON TYPE 
r --T-rhiivTARV- f 1----POOl---- : r---NEAR DAM-I: --OfSCHi.-RGE = rl----oiHfj:j::-::.~-=TOT A.L--~I-· 

DIVISION OISTRICT PRO..JECT NSTA NOes HSH Noas NSTA 1'1085 JoIST.&. NOBS NSTA Noes NSTA. Noes 

----------------- ----------------,=-=--=- ====-:=::---=-=--=---=-=--=--:-::--=-=========, .------------------------------
1 NED 1 HEW ENel 142 BUFFU'-IVIlLE 2 3431 • 20' 2 " • 2046 0 0 .. 5150 
1 NED 1 NEW [NGL 144 EAS T 8RIIHlELO • -, NEb--- , HE" ENoC- l'ir TiiTLE\iiLlE. • 

1244 • '2 2 0 • 1120 2 0 L_ 305ti 
1429 7 nOI • :2166 • , i29 0 0 ,3 642;-

I NeD 1 NEW ENel 148 TUl L Y 2 2116 1219 0 0 , 2144 0 0 • 5599 
1 NED I NElli ENGL ISO lII[srl/llLE 2 

, . HEir--" NEW HIGL· isi BLACK-Roel( ,. 2914 I Jl24 2 0 • 1819 2 0 • 5831. 
353 2 0 0 , .0. • :l210 0 0 4 6903-

1 HE 0 1 NEW ENOL '52 COLE6ROOl( RIVER • 2137 0 0 0 0 • 1049 0 0 2 3168 
_~ N~p ___ '_ ~EW ENGL: ~~s ,",A~COCI( 8F!QQM. 2 

I NED 1 NEW ENOL 156 HOP BROOK 8 
!~!l 2 2 2 0 • 2256 2 0 3 4247 
7623 3 1311 2 2643 , 2~56 0 0 1-514233 

1 NED I NEW ENGl 158 MAN SF rHO HOLLOW 2 2856 0 0 0 0 • 1645 0 0 3 4503 
1 NEO I HE .... E"IGl 159 NORTHFIElO 8ROOK • -, HEO -- - ' NEW ENGl " i 62 west " THOMPSON 3 

..!?!J: , 1jn ___ L..-l~O ___ I_.~19~ 2 ~Q._ 6e6L 
297 3 • 1936 7 ~162 3 2483 0 0 " 11554 

1 NED 1 HE" ENOL 164 EDwA.RD MCDOwEll 2 3126 0 0 0 0 • 1997 0 0 3 5123 
I NED . _ _ _ ' .. NElli ENG~_ !6~ EVERqT .. _ , 

- j" NED , NEW ENGL 166 fRANKLJ N FALLS 2 
..! ~o Z 2 0 2 0 • 2111 2 0 .L- 3518 
3280 0 0 0 0 • 1884 0 0 3 si6" 

j NED I NEW ENGL 167 HOPKINTON • 2119 3 1 Sti1 • 1421 • 2143 0 0 .. 7550 
NEO t NEw ENGL 166 OY I ER BROOK 2 

:>' "'0 .- - -, NEW EHG l 169 SUR RY MOUNTAIN 3 
W I UfO NEW ENGL 170 6ALl ~10UNTAtN 3 

2891 a !.7~~ _ _ '_4~6 • 1q~ ___ 2 2 . i_.8~40_ 
4851 • 1321 • 2010 • 2289 0 0 .. 10471 
34T7 7 2130 3 66. • 2232 0 0 " 8446 

1ft I NED NElli ENGl !?2 !'tORTH HARTLAfo!Q_ 4 _ . , NED 
I NEW EHGL 173 NORTH SPRINGFIELD 3 

.;!.31 a , ;l, a I' 2221.---'1 _ _ _ 2 __ .1 1 _ __ 564L 
4441 • .. S 0 0 2200 0 0 8 7243 

1 flED I NEW ENGL 11~ TO~NSHENO 2 :1619 7 1568 0 0 2085 0 0 '0 6212 ----------- -.---- ---- ---.------ ---- -----------------------------------.----------------------------------------------------
2 HAC 2 NEw YORK ·ill EASy · 8ARRE 0 0 0 0 0 0 0 0 0 0 (j-._ - - o-
j NAC 2 Nhl YORK 116 WATERBURY 14 1284 3 145 2 217 ~ 196 0 0 23 18'12 
2 N~D _ _ ? ~E\O/ 'l'ORI< ! F ~Rl GHY.SYU,l,.f 0 0 9 0 0 0 0 Q O-L __ ... 1iI _ 

2 NAD 3 PHllADEl 307 BHTZV1Llf 4 385 3 377 250 2- 213 0 0 10 1225 
2NAO 3 PHILADEL 3q fRANCI~ E WUTEA. 1 :10_1-......0. 
2 NAO --.j PfilLAOEL 3i6 PROMPTON- 2 288 5 

_ .0 0 9 0 
386 0 0 

_ . Q.. 0 Q------1 _ _ . 291 _ 
292 0 0 8 966 --------.-- -- ---- ------ --- -- - -- ---- ---------------------- ------------------------------- ---------------------------_._-

~ N.AQ _ _ ~ BAl r IMOR 227 ALMOND .0. __ I J 'J 8~ 1 :i"L-...a.. 0 4 207 _ 
:1 NAD 4 BALTIMOR :129 WHITNEY POINT 0 0 2 96 5 1 53 0 0 4 154 
2 NAD 4 BALT 1,..011. 306 ALVIN R BUSH (KETTLE 0 0 J 102 loa 2. II 0 0 6 :l-CI3 
2 NAc __ ~ BALllMOR 3 10 CU~ .... ENSVILU: 1 3 9 28 IpS 9 _~.Q~ _ _ _ _" _ __ 25:1 _ 
2 NA D 4 BALT IMOR 312 F .. SAyERS {BLANCHAR 8 1453 2 ISO J 385 3 1064 " 'Il8 20 3'190 
2 NAD 4 SAL TIMOR 3:10 RAY5T DWN 8 2'168 <4 945 , 182 "1161 0 0 17 4156 
:1 NAc 4 BAlll~IOR 329 STILLWATER 1 61 Q 0 Q 0 II 12!i2 Q L-..3 _ J3U_ 
2 NAD "4 BALT ]~OR 398 BLOOMINGTON 0 0 O· 0 0 0 0 0 0 0 0 0 
2NAO qBALTIMORlIOtSAYAGE 000000000000 

-------------------------------------------------------------- ---------. -------------- -------------------3 SAO ---6- WILMiNGT- :i3) oilE"ViR£Tr JORDAN (HE 21 20921 0 0 0 0 5 3994 0 0 ' 26 2491S 
3 SA C 6 WIlNI NGT 312 ,JOHN H KERR 35 2083 5 28 12841 1 5504 8 3197 1 641 85 42924 

--=-~;..~g _____ ~_~!!~,~ .~!:~~~::~~!:~~~~_ __ _ _____ g _____ -! 0 p 0 9 ::!! ______ Q _____ ~________ 116~ 
3 SAO 1 CHAR lEST :132 'II KERR SCOTT 7 978 o o o o • 1:206 o o ,3 2102 



\ 

;,. 
W 

'" 

M-2 

IHV ENT P!!LQL "!I~ ~ ~B . Q!J~ ' T!..J! " .. H ._§LllA!.l.Q!i.....ll!.l.
I--TRIBUTARY- II - POOl----: I---NEAR OAM- I :--OISCHAA-Ci-; : - --O THEI! - ··i i ----TOTAL.:.:·- I 

DIVI S I ON OIST~ICT PROvECT NSf A HDBS NSU. NaBS NSTA MOOS NSfA HOBS NSlA HOBS ' NSTA NO BS 

--.~-------- ------ ------------------- ==-=--=-----------
3 SAO B SAVA NN AH 74 CLARK HILL 21 562 5 11 J334 1276 1103 3 198 4, " 536 

_ ~ ~ A Q .. __ e ~AV AN~~~_..J.JO .. H~~!WH. 1. .n 6 16! 12 3100 413 2J~~~J1-J:J~1L 

-------------------------------------
3 SAO 9 uACKSOHV 66 OCK LAWAHA(ROOMAN) 4 7 37 2793 1744 10 5626 o o 26 '4900 

.--------------------------------.----------- -------------- ---- -- - ----------- --_.------- 3 SAO ---, 0 'MOB I LE- --' ciXi80AN. e 1886 :I 662 315 ~453 0 ,i"-his-' 
3 SAO , 0 NoallE 2 COfFEEVILLE ~"'AC)(SON o 0 0 0 0 2190 0 1 2190 
3 SAO _ _ JO M08I LE . __ l HOLT ... _ . 
3 SAD 10 JrilO81LE 4 ... ONE S 8lUF i<------.,h~;~ ;~; 0 21~ '89~ Q ~~ -. ;~~~ -
3 SAD 10 MOB ILE. S OEMOPOLIS 25 438 ~ 08 0 0 78 0 27 724 
.3 SAo __ 10 MQBIU; __ J \i'ARAIO~ ..... ... 
3 SAO 10 MOBILE 8 MIL LEAS FER", 

_~,-____ ----"~~1 27 0 1 .1Q..........---- 0 18._ 388 _ 
15 04 38 3 0 3 980 0 0 0 0 18 5363 

3 SAO 10 NOBILE 69 ALLAT OON A 12 300 6 " ., T3 J 180 2 10 30 41 0 0 36 12022 
_ ~ SAD ._.10 M08flE~0 GEORGE 'of . AHORE'I/ 

3 SAO 101t.!08 1LE 71 SENINOlE { WOOORUI • • 
,~=------o0 Q ~.Q Q . 0 0 .0 0 ~o_. O. 

20 7290 5 5 49 135 " 4 789 56 31 128 19 
3 SAO 1 0 NOBILE 72 IIIA L rEA f GEORGE (EUf 43 3210 12 , 868 :1 597 I 98 1 88 60 5861 
3 SAO .10 MOBILE 73 "IIE5T POIII L ______ 5~ ---..l.Q37.J......______l1_a9BEi__..l __ 56'l .. 5618 _ _ _ 0-----" __ 92._45540 . 
3 SAO 1 0 MOBILE 75 CAR TERS 6 1047 10 1 0 92 :2 4833 6 3859 0 0 24 166 2 1 
3 SAO 1 0 MOBILE 76 SIDNE Y LAN IER 13 1755 19 3013 3 2014 6 4600 0 0 41 1 1442 
3 SAO 1 0 MQBILE_J91 OKAfIBBEE ... 
3 SAO 10MBIl E 405 GAIN ESVILLE l / w 

--;~,--------t>-o 0 0 0 _ _ . 0 Q .. _~ O. 0 <L......_~ O. 
o 0 0 0 0 0 21419 0 0 1 2149 

3 SAO 10 MOBILE "II BANKHEAD 26 6180 6 963 2 352 tl 2 :1 107 38 771 4 

-------------------------------------------- --------- ---------------------- ------------5 NCO' ---1' BUffALO 228 .. T MORR I S 32 3 0 0 0 0 '23 

SNCD ._ 14 ROCK JSL .. 98CORAlVIUf Q 0 0 0 90 ~~_ 90 _ 
5 NC O 14 ROCK ISl 99 REO ROCK 11 29 40 6 2959 143 105 90 2. 6231 

5 NCO • _ _ 15 ST P AUL_11B GULL .• :1.......-32 6 56e lila '-------'--' I • 9_.1443._ 
5 NCO 15 ST PAU L 179 LAC QUI PARLE 1 2103 • 2B38 0 1 77 0 0 • 5018 
5 NCO 15 ST PAUL 180 TRAVERSE 0 0 0 0 0 0 0 0 0 0 
5 NCO _ IS Sf PAUL ... 1SI LEECH 8B~3 lBS IIBtI 112 0 ~~l---2365_ 
5 NCO 15 S1 PAUL 182 ORWEll 0 0 0 0 0 0 0 • • • 0 • ~ NCO ISSTPAUL 183 CROSS 0 0 • 0 0 0 0 0 • 0 0 0 
5 NCO _ _ . 15 51 PAUL_.1B4 POKEGAIU • • • 0-----0 0 • "------ 0 0 '--
S NCO '5 ST PAUL 185 SANOY 0 0 0 0 0 0 0 0 0 0 0 
5 NCO ,5 ST PAUL 166 "IIINNI8IGOSH1 SH 0 0 0 0 0 0 • 0 0 0 0 0 
5 HCO .. _ 15 ST PAUI.._ .. 161 PINE RIVER 0 0 0 0 0 0 Q .' _ _ ... 0 _ 
5 NCO , 5 S r PAUL 236 HOMME 0 0 ,. • 0 0 0 I ,. 
5 NCO ,5 ST PAUL 237 ASHTABULA (BAlOHIlL) • 3515 lI. • 171 ee ,. 4096 
5 NCO ._15 ST. PAU L..:... . 3 99 fAU. GAil f 118 S Sl ' 1.--2 128 • ..9-1 140_ 

4 ORO 1 6 PJTTSBu R 243 BERlIN 15 1905 15 3666 3 153B 5 ::1:060 61 39 9230 
~ .ORO----l.IL!.HISaUR..252_""lCJtA£J ·1 KiaWAH 216 '649 'ai' 18 40 0 1.0-------lIl.3.9.. 

.- OAO 16 PITT sav R 254 IIIlSOUITO CREEK 6 9 3 6 'I 3575 • 1224 .. 2069 87 30 7B93 
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-_ . ... _--_.--_ .. _ .. -_._-_ .. _- - - ----------------- -------

__ INV~NfOBLQf.. ~A.r Ef3. _Ql!HUL.O~IA....D.'L..sJ.Hl.QN. TYpE . .-;:--;-c=""""""=::-;-;:::=~; 
!--TRI6UTARY- II -POOL----: :---NEAR DAM-I: -OISCHARGE-: I -OTHER-- II----TOTAl---1 

DIVISION DISTRI CT PROJECT NSf... No es NSf... NOBS NSf... Noes NS'''' NoaS' NSf... Noes NSf... Hoes 

4 ORO'" 16 PITTS6UR l08 CONEMAUGH RIvE R :: -- 1165 J 203 197 2 1403 0 0 2968 
4 ORO 16 PITTsaUR 309 CROOKED CREEK 5 122 '1 199 328 1 1161 0 0 10 1810 

_1 ORQ _.Hi p'ITrSeuR H' E,I,Sl. 8R,'.f'lCI'l---'IAAI0tl 1 ~116 5525 2279 2 1866 0 2.1L_.12846 _ 
OR O 16 PITT SBUR 314 LOVA LHANNA <I 1311 99 210 3 1397 0 0 8 3017 
ORO 16 PlfT SeUR 315 "AHO~INCi CREEK 7 204 147 235 <I. 1:151 0 0 11 1937 
ORO .~!$: !:'ITTSaUR 317 SHENANGO-BLYER 21 no'S 11 7267 lS74 1 1669 6 55L-~4 .. l3572_ 
ORO. 16 PITTS8UR JI8 TIONESTA <I 78 3 416 268 1 1325 0 0 7 2081 
ORO 16 PITTS6UR JI9 rOuGH I OGHENY ~IVER 14 721 5 6144 1653 t 1435 1 556 28 10515 

4 ORO -.l p, PITTS6UR 3:<'2 WOOOCOC~ 9 1J:J65 '!1'!l5. 2201--2...--212J Q g .15 ._. 96.40._ 
ORO 16 PIITS6UR 3 28 AllEGHENY (ftlNZUA) 26 4097 14 17560 1 5530 :2 1951 19 1551 68 30695 
ORO 16 PITT SauR 393 TYG ART 21 1996 II 13423 :2 2232 4 2131 4 117 42 19B99 

-------------------------------------- --------- ----------- ----------------
ORO --i"7 · HUNTINGT 123 DEwEY 1637 a 9111 4926 , 1181 • ,. 16915 
OR. 17 HUNT INCiT 124 FISHTRAP , 56' " 4097 5248 , 1050 • • ,. 10960 

4 OAO _ 17 HUNTINGT \ 2 5 6RAYSON . _ ... ,-"', 20 lJ2i 4840. _10e---D ___ ~L..14715_ 
OR. 17 HUNTINGT 121 GREENUP L / o 0 • • 0 • 0 , 1311 0 • , 1317 
ORO 17 HUNT\NGT 239 PAINT CREEK 5 ISIJa , 162B , 4299 2 1055 • • '6 8528 
ORO _ _ .J 'l HUNT luCr 24\ AhlOOO fI............. B 2 1-...8.---1 fi I !L-..J.--2228 .~64 . __ .~-'L-.19_ 5232-
ORo 17 HUNIINOT 242 BEACH el TY .. 1950 • • 2 42' ". • • " 3122 
ORo 11 HUNT IUOT 245 CH,t,]"ILES Mill , a" , ,a6 , 568 ", • • '5 2202 
ORO _ .. 17 HUNT lNGT 246 CLENDENING. '---'21 0 !l............._264 4 .68!1. _ _ _ "-----" __ . S _. 365 L 
ORO 1 1 HUtU ING1 247 DEER CAEEK , 1427 1383 3 3268 3 1045 • 0 

" 
1123 

4 ORD~ 11 HUNT INOT 248 DELAWARE 8 1830 1599 2 1893 3 '" , '" " 6258 
'! ORO _ _ l7. HUHT I NCT 249 DILLON 1 J--.JeBt 1-.2..19 -..1_1822 a .. 1J~23 __ . 671L 
4 ORO 17 HUNT \NGT 251 LEESVILLE , '01 0 • , 1176 '6' • , 2231 
4 DAD 17 HUNT !N OJ 255 PIED~'OtH , '49 3 133 , 2151 a15 0 • a 3608 

ORO .~J 7 HUNT J NGr 256 PLEA SANT. HI! , B.---1J. ? 3 82 128 140 ___ L...-..1.1.l.........---1 4.._._ 2186 _ 
ORO 11 HUNT INGT 257 SENfC AV IL LE 2 , as 5 ,. , 42' , 56' • • " 124:01 
ORO 17 HUNT INCT 258 TAPPAN , 1065 8 ,510 3 1645 • leiS • • " 5235 
ORO __ 17 HUN T tNCT 259 eVRR QAK( fON....,lENKIN5 ,6 '----" __ AS? 91 8 _21"l...--~tt--_9_ .. 1814 _ 
ORO 17 HUNT ltlOT 261 liIJ L LS CRE Ell 5.3 • 27' 2 667 42. • • , 1955 
ORO \1 HUNTINGT 3 73 ,J01·t/ .. '" FLANNAGAN " 30.46 11 60.91 , 5627 932 • • 33 15696 
ORO __ .1 7 HUNT INCT :374. NORTH fORK .000000000l\ND .1._10.301. u:u 3152 600 . __ ~_.O _ _ .9 .. __ 7217 _ 
ORO 17 HUNT JNGT 3 8 9 BLUfSTONE " 10391 • ,0.11 , 3101 2 539 '2 6448 40 21556 
ORO 17 HUNT lNGT 3 90 EAST LYNN , 1112 " 7539 , 1948 , OR' • • 25 17545 
ORO _.11 HUNT INCH 39t SUMr~ER SVl l\ F B............U5 7 , 916. 2 e037 A12 lBD-...2D. __ 6162_ 

4 ORO 11 HUNT INCT 392 SUT TON 5 '49 " 4248 4102 201 • • 32 890.0 
4 OAo 17 HUNTINGf 394 liIlNflELD • 0 • • 0 , 315 5 0 • , 3755 
4 OAD . __ 17 . I;lUtU1 NG T 406 NOHICAtiV1UE "-_ _ "--_ 0 0-.2..-...538..-'O' __ .lL_-----.2_. 538_ 
4 OR].} \7 HUNT INGT 416 ALUM CREEl\. 351 , 3232 2 3596 , 39. • • " 7513 

40RD __ l !l~OUISV1L._90CAGLESMI!! 2 IUt. 1617 461Q.. BOI 6 9 202_ 
4 ORO 18 LOUI SV IL 91 HUNTINGTO N 3 962 ,,33 258 2 75 6 0 0. 6 5333 
4 ORO 18 LOulsviL 92 MI SS ISSINEwA 12 4423 3875 .qOI') to.2\ 7 683' · 28 140:21 

_~ OFlD-.......J.a LOU.lS'lIL-91. t.IOttaOE. 1~77 epA? 5 1 65 854 214 12 162~L. 

" OAO 18 lOUlsvtL 94 5AL AMOHIf 2 1279 35 00 3796 1:27 0 0 6 g30~ 
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'"t'lV~r-I!.Q.E.'!:..QL"'!An!l; ~g.I.!'( DATA B'( STATION HPE 
-GTHEA---ll----TOiAL -~-l J- TRIBUTARY: I -POOL----:J---NEAR OAM-JI--DISCHARGE-lI 

DIVISION DISTRICT PROJECT NSTA N065 NSTA NOBS NSTA NOBS NSTA NOaS NSTA Noas' NSTA NaBS 

4.oRO la Loliis'iIl-95 C-M "HARD-EN ("."NSFJEL 1 812 ~239 4123 1 796 0 0 -"5'-'-9970 
4 ORO 1 a LOUISVIL 97 BROOKVILLE 2 1923 ~119 4096 1 956 0 0 6 11094 
4DRO 18 LOUISVIL 120 

-4 ORO --I a iOut $Vll::--;21 
8ARR:!::t..j 6!VEA 17 4917 18 20296 a~33 2 1110 2 44 .1L_~~70<L 
BUCKHORN 14 14a4 5 57sa Goga I 891 0 0 21 14231 

4 ORO 18 LOUISVIL 126 CREEN RIVER 3 1746 5 9404 7a!2 1 a88 0 a 10 19850 
4 ORO 18 LOUISVIL 128 

-4 ORO--'8 LoLiisiJIL129 
,,!OUI!.EIgR 7 29~4 4 1~~!6 lq§4 2 lQ,~O 0 0~~ __ ~496L 
ROUCH RIVER 2 164B 6 l' laB 6173:2 937 4 ~12 16 20318 

4 ORO 18 LOUT SVlL 134 CAvE RUN 5 3581 2 3164 3446 1 172 0 0 9 10969 
4 ORO 18 LOUISVIL 260 

-4 ORi)--Hi i.ouiSvli.""263 
~~~I fq~!5_0L!!.!LL CK 567 2716 Q 0 2 891 3 114 ___ 1 ___ .43.1·L 
CLARENCE J BRO\llN 1819 t 341 2 3510 1 872 0 0 6 7546 

_~ O~D __ ,§' N~SHVI!:.L_!!? 
4 ORO 19 N"SHVILL 122 

BARKLEY 22 
CUMBERlAN'O (WOLf CRE 34 

1~6s 14 21~5 2 452 2~~8:3. 1?4 ___ 1L .. 91?L 
4859 11 2B11 2 1815 815 1 101 51 10521 

4 ORO 19 NASHVILL 337 CENTER HI Ll 3 1406 5 5202 1 2176 305 0 0 11 9089 
4 ORO 1,9 NASHVILL 3~S 

-'4 ORO ----,9 N"SHViLL '340 
CHEATHAM 18 
J pERCY pRIEST 35 

.!.!!H 24 3J"!O 419 1612 6 ~§~ __ 53._ 7693_ 
1222 16 11442 2 6150 1092 3 281 58 32181 

ORO 19 NASHVILL 342 OLD HICKORY 20 3455 13 2416 2 1259 1179 2 206 42 B511 
~ ORO 19 "N~SH\lP.J,".J~~ QA1.E."tiQL,!:.Qw 15 1§n 14 44!i~2 __ Hj.12 5!F 104 3~ __ ,~4~L 

-------------------------
6 LMVD 20 ST LOUIS el CARLYLE 17 4691 211 1 131 

~6' 
1 106 

3 1750 92 24 6941 
? LMVD 20 ST LOUI~._~? SHEL§YnUE 1~1525 6 7SS ~59,,! 2 In __ 23~_._411<L 
6 LMVO 20 ST LOUIS as RENO 10 2389 4 392 2 1563 2 112 19 4564 

_.!1 L'IIv2._;?:! MEMPln~ __ !s,I& "'A.PP'~~~I,.H ,==-===== 6 ___ ~~~ ________ 4§2 _____ h~ 2:__ 90 13_ . .1111L 
----------------------------------

6 LMVD 22 VICKS8UR 14 DE GRAY 9 3149 6 ~925 309 1 89 0 0 11 8412 
6 LMVD 22 VtCKSBUR " ".H! GREESOILJ.!'!~BQ'!ti 
is LNVO 22 VtCKSBUR 19 OUACHITA (BLAKELY ;-.,,--;,~~~g ~114~ 2 ~1~~ 

1Q5 0 _2 ___ 6. __ !'I654_ 
1180 1 90 26 13305 

6 LMVO 22 VICKSBUR 188 ARKABUTLA 6 386 2 211 1 ISO 2 214 3 274 14 1234 
6 LMVD 22 VICKS8UR_ 189 ENID 
6 LMVD 22 VICKS8UR '90 GRENADA --------}------1~;5 i ;~~ ~;~ ~ _31 ~ 315. __ 15_-'843_ 

811 1 76 1~ 1997 
6 LMVO 22 VICKS8UR 192 SARDIS 6 411 3 456 164 1 62 1 95 14 1248 

--------------------------------- --------------
LMVO --23 
LMVO 23 
LMVO 23 
LMVO 23 

NE. 
NE. 
NE. 
NE. 

ORLE 13B WALLACE 2 1845 1 586 
ORLE 352,LAKE 0' THE PINES(fE 23 15078 V 12596 ~ 

ORLE_ :;353 TEXAIl~I'!N.All!BIGHT PAT 25!-.1~J!5 8 11:9.~ 
ORLE 413 CADDO IS 9189 5 468 ~ 

640 
5598 
~3J5 
5083 

965 
2 2476 
A. __ H15 
2 1386 

5 4036 
3 116 41 35924 
L-ll' __ A6 __ 38603_ 
1 83 21 16209 

S .... O 24 LITTLE R II BEAVER __ l2 __ J229~_'l...._...215a B039 1122 ___ H __ 29_185IQ_ 
SWO 24 LITTLE R 12 BLUE MOUNTAIN B 2692 6 1044 3 130 411 1 70 20 5141 

7 SWO 24 LITTLE R 13 8ULL SHOALS 19 1510 20 12438 t 47:2 3219 0 0 43 11639 
_~ swQ_-_2~.!:!TT~LB:--.!2"GRHB~LERRy ~Q1A 11 5445 , 13139 !j 4718 1 B6 28 2646L 

7 S\liO 24 LITTLE R 17 DAROANELLE 1 215 0 0 t 189 2 2081 0 0 4 2545 
7 SWD 24 LITTLE R 21 NIMRDO a 3010 10 1635 3 152 :2 412 0 0 23 5809 
1 S .... O 2,4 LIlI~~QRFOL)( 18 1982 14 ;99.4 368 4 3608 0 37_L595L 

-,-----s~O--24UTTLE R 23 OZARK SI 5166 3 747 249:2 2391 0 0 115 8513 



» w 

"' 

M-S 

_!~~~~~Q~~QL,!~U:A QUA!:!.l!..-1!~TA B'( STATION TYPE ___. . •... ,-;::=::;; ... <-=::;;--;::==::; 
: --TRiBUTARY- : : - -POOL----II---N[AA DAM-: t --DISCHARGE-II -QTHER---II----TDTAl---r 

DI'I1SiON O{STf.lCT PROJE CT HSTA NOBS HSh NOBS H5TA HOas NSU- ,.aSS NSTA N08S NSTA Noes 

Swo '24 --UrfliF I19j CCf.fRWA(fR !i 1400 5 450 :z 340 :I 16 :i 
swo 24 LIfT lE A 200 TABLE ROCK 19 10799 14 4418 2 7315 .. 1229 

1 , 73 15 2425-
43 4\ 23804 

_____ - • __ - - - - ____ - ___ - - - ___ - - - - - ___ - _____________ - __ - - - ______ - ___ • - _______ - ____ - __ • _____ • - - ______ ._. - _______ - - _. __ .L __ _ 

511'6--25 "rljL'SA--~O MfCi.";;oOO 2<4 109~11 G 634 2 204 5 5",7 5 315 ~S'i266'7-
15wO 25 TULSA 102 cDuNe'lL GROVE 9 149 3 730 t 141 J 1952 1 66 17 3644 

_7 S\llO . _ _ 2?_ TULSA ___ 1Q~ ~l~_r;E!_ _ 5 §Q7 '2 2~3 15'2:2 ' .~g4 2: 7~ _ __ 12 _ .. 2S2!L 
'SltO '25 TULSA 104 FALL Rt'o'ER 4 1466 2 426 134 3 2956 1 59 II 5041 
7 S\IIO :15 TULSA lOS JOH"I REOHONO 9 6322 2 554 82" 3928 6 338 22 11224 
7 S"'~ 25 TIlLS ... . _ _ 'O? MARION .. 2~S , 1126 1 l!ii8 J 25?§ ___ L....---1~~L_.~4;J!L.. 
1 5110 25 TUL SA 112 TORONTO 5 1355 , 92 :2 0113] l 2992 1 59 12 4931 
7 S1oI0 25 TULSA 264 BROKEN 60W 9 1434 IS 306 1 72 .. 2384 0 0 19 4196 

-1 Swo 25 lULS~ . _ _ ~65 ~ANTON .. 1-._! ... U~ 0 0 , 231.9 1 !! ~2 _ _ _ "---9. _ _ _ 3_~1~!L 
1 SWO 25 TULS A 2 66 CHOUTEAU 0 0 0 0 0 a 0 a 0 a 0 a 
1 SWO 25 TULSA 261 EUFAUL A 19 1652 5 18 .. 177 t 290 2 59·25 6 325 44 21242 
? S1oIO 2'5 . TUlS ~ _ _ f! 6B fOR1 G[BSglj :2 2ptl :; 8Q9 I 190 1 3 311 0 0 5 _ .. 7027_ 
7 $\110 25 tULSA 269 FORT SUPPLY 7 521 t 72 1 124 1 86 0 0 10 809 
7 S .... O 25 TUlS... 210 GREAT SAL T PLAINS 4 1985 0 0 a 0 2 6548 0 0 6 14533 
? SWO 25 TUL5~ __ ;!11 HE'f6URt!. 0 ... Q Q 0 Q g 0 __ II Q 0 ~ ... Q_ 
1 SWO 25 TULS... 212 HULAH t 650 0 0 0 0 0 0 0 0 1 650 
1 SWO 25 TULSA 273 KEYSTONE 17 1-'12'11 11 3652 t lee .. 6071 2 127 35 24279 

_ 7 51010 25 TULSA 274 NEWT GAAt;l~1rf 3~93J 0 .. 0 0 .0 I .3HO 0 .Q. __ .... 4...:...._ .767t_ 
7 5 .... 0 25 TULSA :115 OOL OGAH 13 9314 9 941 I 284 3 3<1:15 1 90 27 14054 
7 S\IIO 2S TULSA 276 PINE CR EEl( 2 1796 0 0 0 0 2 109 0 0 4 2505 

_1 Swo 25 TULS-': _ _ ")71 ROBERT s.. ~!:fl8 . 2---~95 0 0 , 3H9 0 Q. 0 Q ... 5. _ _ . ~1.5.C 
1 SWO 25 TULSA 218 TENK1LlER fERRY 20 6166 7 t393 2 440 3 397B 1 21 33 Il g·9B 
1SWO 25lULSA 2191010 MAYO 0 0 0 0 0 0 gOO 0 0 0 
7 S1oIO _ 25 TULS,t, 280 W~8BERS ... ...£A.llS .9 .--12204 0 0 0 0 ! JJ 0 Q.... __ .lQ _ J2237_ 
7 SWO :15 TULSA 281 WISTER 15 190 1 41 319 2 259 .. 1442 0 0 25 3927 
15"110 25 TVLSA 282 CLAYTON 0 0 0 0 0 0 0 a 0 0 0 0 
1 swo 25 TU LSA __ .... 2Bl KAW L.~~2 0 0----'1 ___ Q Q .. Q Q ~._S032._ 

7Swo 25 TULS A 28'1 COPAN 0 0 0 0 0 0 1844 0 0 1844 
7 SWO 25 lUlS... 2B 5 HUGO 2 2038 0 0 0 0 2 125 0 0 41 2763 
7 SWO_25 TULS A,._.286 OPTIMA 0 0 0 9 0 0 350~ _ __ O _ __ 1._ .3504 _ 
1 S1oI0 25 TUL S A 287 WAURIKA 0 0 0 0 0 0 676 0 0 1 676 
7 S.,.O 25 TULSA 348 TEXOMA (DENNISON ) 19 1157e 6 t 145 1 265 .. 5207 5 313 35 1856 8 
? 510'0 _ 25 TUL SA 351 PH MAYSE..... 0 tL-~6. Q D...-~Q 0 Q... ___ i- 136_ 
7 S1o'D 25 TULSA 3 7 0 KEM P 2 2292 3 299 2 279 2 1621 0 0 9 4481 
7 S1o'O 25 TULSA 402 GILLHA~ t 75 0 a 0 0 1 33 0 0 2 lOB ----------------------- --:------- -=-- --- -------------- ------.----- - ---~=-:~";: 
7 SWD 26 FORT wOR 344 BARDWElL , , , 0 ' .. " 

, 
7 S10ID 26 FOR T WOR 34 5 BELTQN(BELL) 3 23' • 1619 , 969 , 153 3 '53 " 3224 

_ ! . SWQ---26 fORT . WaR . 3445 eENBRooK 0 , , , 120 , 0 • • 1 120_ 
1 S\IIQ 2 6 FORT ~OA 3'17 CANYON , 10, • 1211 '" 1 9' 0 0 • 1783 
7 5WO 26 FOAT WOR 349 GRAPEVINE '" 0 , 

'" 
, , , o· , ". J....j 1!' tL......-2U QB. l......\rrI08._35l.HOS Qs.....c.e eEM • • • • 216 • Q Q • 216....... 

7 SWO :16 FORT 10'08 354 LAVON 9 .53 • 1478 , 1253 8. • 471 " 3944 
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M-7 

_~~f!'!~.!...!?!..,:!"~~~~ QU"l!.!LOATA 8Y STATION TYPE 
!-=TRTeUTARY- 1 ! -POOl----: : ---HEAR CAM-: I--ot SCHARGf: 11----OTHfR---II----TOlAr ..;::::.j-

DIVISION DISTRICT PRO,JECT NSTA NOElS HSU. HOBS NSr~ NOBS HSTA NoaS NSU. NOBS ' NSU. tWaS 

· "0 MilO - - 30 0fI1HO,-- j36 OAHl' 12-r~9-90 11 11112 :f - 4995- _._- -:--. -1b41- " --1--~10~- -- -"28-- -35 5'>0-
8 MRQ 30 OMAHA 415 CHATFIELO I 55 I 339 1 135 63 0 0 4 592 

-= § :~~;; ==; ~-~:itt r-~~--;; -'~~6 ~~ ~~~------.--------;; ---~;; ~ --~---~ ~~;---- 1 - -;~~ ----- ~ ---;;; ~ -----~--- - - -~-- - - - ;;-- - ;~ ~;-=-

9 NPO 31 WALLA WA 78 LUCKY PEAK 13 2436 0 0 0 0 :) 1321 0 0 16 3757 
~ ,~PO ___ ~ ~ _ ~~~~ ~_'!L2~ . f!.~~ , !~ __ . ,. 0 0 0 0 0 0 0 _ 0 0 0 .Q.... _ '1_ 

9 NPO 31 ... ALLA 111" 319 ICE HARBOR 70 4 194 :2 1950 3 4309 0 0 10 6523 

9 NPO 32 SE"TTLE eo ALBEN I fALLS, (PEND 0 5 4065 4 2969 0 0 2 .!Q~ 0 L _ __ 11_.,!S8J~ 
- § NPO--J2 5[Ar1[[ - 204 KOOKANUSA(i:TSBY) 11 2356 g HlOS7 2 6949 2 1993 1 93 25 36358 

9 NPO 32 SEATtLE 371 RUFUS WOODS (CHIEF oJ 4 3275 0 0 0 0 1 443 9 0 5 3718 
9 NPQ 32 SEATTLE lS4 MUD MOUNT .... IN :I see 0 0 0 0 2 583 0 0 4 1169 

- § NPO- - 32 SEATltf 'jS5 IfYNOOCHEE" 0 0 0 0 0 0 2 2445 0 0 2 24<15 
9 NPO 32 SEATTlE 386 HOW ARD .... HANSON 5 :;184 0 9 0 0 3 895 0 0 8 1179 ----------- ------ ------------ -- ---- ---------------._--.- ------ -----------------------------------------
9 ' NPO--5j ' POfUtAN(j"i'eif e'luE - iHV"ER 0 0 0 0 0 0 0 0 0 0 ·0---·0 
9 NPO :3l PORrlAND 289 BONNEVilLE 15 13322 0 0 3 2621 .2 2155 0 0 20 18098 

_.~ ~~~ ~~ POR n~NQ ~99 COTTAC~ .. GROVE 0 0 0 0 0 0 9 0 0 0 0 _L 
);lI 9 NPO 33 PORTLA.NO 291 COuCA.R 0 0 0 0 0 0 0 0 0 0 0 0 
J:>. 9 NPO 33 PORTLAND 292 CHIlO (OAllES) .2 3506 0 0 t 85 .2 3268 0 0 5 6859 
..... _9 NPO JJ PORTl AND ~93 I?ETfWI..!.. 4 712--2---0 9 0 0 0 9 0 4 77.0_ 

9NPO 33PORTLAND29<1D()(TER 0 0 0 0 0 0 0 0 0 0 0 0 
9NPQ 33 PORTlAND 29SOOR£NA 0 0 9 0 0 9 0 0 0 0 0 9 

_9 NPO _ _ ~~ PORllAtlO 296 fALL CREEK 0 0 0 0 0 Q 0 .0 9 0 Q _ _ . 9._ 
§ NP9 33 PORTlANO 297 fERN RIOCE 1 2141 0 0 0 0 4 145 9 0 J 3511 
9 NPO 33 PORTLAND 298 FOSTER 2 261 0 0 0 0 t 103 0 0 3 364 
~NPt;! __ _ ,,3PORTlAN0299GR~f~,f>ETEB- 1 3~O 9 0 0 0 I ~s 0 9 2 __ '!)~ .. 
9 NPO 3 3 PORTlANO 390 HILLS CREEK 4 292 1 217 1 229 1 60 0 0 7 798 
9 NPO 33 PORTLAND 301 JOf1N OA'I' {U~ATllLA) 3 3033 0 0 1 68 1 669 0 9 IS 3781 
9 !liP\> ~~ PORllANQ 30~ lOOKOUT f'OINT 0 0 0 Q Q 0 0 0 Q 0 ~ __ ~9_ 
9 NPO 3 3 PORTLAND 304 LOST CR EEK 9 0 0 0 0 0 0 0 0 0 0 0 
9NPO 33PORTlAN030S5IGCLTH 0 0 0 9 0 0 t 52 0 0 t 52 ----------- ------------------------ ----- -----.-------. _._-------- ---------- -------------------

- j"o SPO- -34 SACRE MfN 24 alACK BUTTE 1986 0 0 4 07 1456 9 0 3 3879-
19 SPO 34 SACR EMEN 26 ENGlESRIGHT 0 0 9 0 0 9 :169 0 9 1 269 
~!? SPD ~4 SACRfME~ 28 I S A 6Et l~ n . 6 3~SI J 158 2 291 2eQI a 2.--13_~59L 
10 spa 34 SACR EMEN 30 MARtiS CREEK 3 349 1 237 0 0 1 313 0 0 5 Bg9 
10 SPQ 3<1 SACR£MEN 32 NEW HOGAN 1 394 2 32 2 39 1 528 0 9 6 993 
19 SPQ 34 SACRENEN _33 PINE FLAT L-1lQl 0 0 1 29 ;, li16 Q 0 11 »637_ 

-io SPO-j4 SACREMEN l5 SUCC ESS · 5 1328 9 Q 0 0 3 1923 0 0 8 3251 
10 sPO 34 SACRfMfN 37 KAWEAH (TERMINUS) 11 <1656 0 0 20 -4 2691 Q 0 16 7357 
~~ SPO _ _ ~~.SACREM(N ._ ~1 [OL~~. __ ._._. 10 4349 2 .991 1 9149 4 7195 0 9 2L1~~9L 

10 SPD 34 SACR EMEN 43 NEW 8IJlLAROS BAR t 206 0 0 0 0 0 9 9 0 1 206 
10 sPO 34 SACREMEN 44 CAMANCHE 2 591 9 0 I) 0 2 1932 0 9 41 2523 

-.!.~!:'~·L~~P!£~~t'I____1_L<;!"!~~B!...Y~..!.I.£ Y 1 16 , 41 0 0 .A9 Q O' L-.....l2JL 
10 SPO 34 SACREMEH 49 NEw 001'4 PEORO 9 459 6 t935 2 335 3 963 41 215 :24 3907 
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» 
'" w 

f"'yE .... rDRy OF .. ArER QUALITY DAU BY STATION TYPE 
--;"j)iSTRICTTOTALS ... 

M-9 

. • ,___ _ TOTALI--TR ! ~UT AR '!:1 !----POOlh -- ~ 1--NfAR O"'''-ll-DJ~CH'''R G~-:! ----OTHER--- ( ;---TOTAl---LI~~~~~~~~~~_ 
olS:fRJCT PROJ NSTA Noes N$TA Hoe NSU NaBS NSTA NOBS NSf'" NOBS NSTA NOBS 

, NEW E .... GL ... ND 22 51 65966 53 18811 ~o 15479 26 44515 0 0 170 144833' _________________ _ 
2 "NEW " YORK 3 14 1284 " 154 :2 211 " 198 0 0 24 185t 

3 PHIlAOElPHIA 3 7 814 8 763 1 250 3 505 0 0 19 2392 
__ .. ~~LTIMQRE 9 19 40~ 4 13 1314 B 9 4 9 13 3629 .. 0438 57 10415~ __________________ _ 

"!l:NORFOll( 0 0 0 0 0 0 0 0 0 0 0 0 0-
S WILMINGTON 3 56 41756 28 12841 7 155 0 4 14 8359 7 547 112 69007 

_7, C':t ~ RLE~TON 1 7 i ? 6 ____ 0 ___ 0 0 0 .L ..... H Q6 0 0 q_7.Hq __________________ _ 
'8 SA ...... NN...... :2 9 0 1178 6 24 6434 3 1549 6 3411 29 2227 152 25413 
9 JACKSONVILLE 1 7 4737 7 2793 :2 1744 10 56:16 0 0 26 14900 

~o ~O~I ~ ~ 11 260 677 ~2 100 28113 22 11808 44 32843 5 2~' 431 140 197, _ ________________ ___ 
I I BUFFALO 1 1 323 0 0 0 0 0 0 0 0 I 323 
12 OET~OIT 0 0 0 0 0 0 0 0 0 0 0 0 0 

-.l~ ~HICAqq . 0 0 0 0 ___ 0 9 0 0 0 0 0 o ______ o~-----------------
14 ~OCI( ISLAND 2 11 2'340 6 2959 1 143 .:I HI~ 2 9 0 22 6321 
15 5T PAUL 13 18 6746 21 5026 1 1810 e 518 0 0 52 14 0 98 
~_~ ~I TTsau~ ~. 1:'1 _____ ' ~3_ ~0025 _____ .~9~;i31 ~~O';l E!~15_239a~6 __ ~~:z:9 ____ ~ ~9: _130846 ~ ________________ _ 
17 HUHTlHGT·ON .:18 15 3 37441 174 548 0 8 51 71490 56 .:13775 18 7043 454 1945 51 
18 LOUISVILLE 15 91 33052 52 9901 0 18 151 8 1 22 13368 19 1447 21.:1 22 2 064 
!9 N~~HVII, .~E 7 1~L..l ~66"! _____ 9r..___2!:156~____1.39 n 21 e231l.----1~~~~~_e66E11~ ________________ __ 
20 ST LOUIS 3 37 8605 12 1422 1 409 9 4901 5 336 66 15679 
21 MEMPHI S 1 6 4:39 5 462 1 125 I 90 0 0 13 1116 

_?~ vl != ~ $8U .R;9 7 ~~;PE!@.. __ 2.1 _ _ 7n~ • '2389 11 2192 19 919----l QLJR15*3 __________ ~ 
23 NEw ORLEANS 4 69 51297 23 15143 12 150 56 9 12302 6 374 119 94172 
24 Ll Tll E ~OCI( 10 108 36368 93 38929 19 315 9 3 29 19653 6 323 255 126966 

_ ?~ . ! U L S~ ~~0~142~ _____ 8 1L..J{i974?§ 9837 64 6_Z509 33 21S.1 _____ 4 ~Q.....22Q OJ3~ ________________ _ 
26 fOR T WORTH 17 70 24536 55 17216 27 79 36 15 10033 18 1429 185 81149-
21 a AL v ESTON 0 0 0 0 0 0 0 0 0 0 0 0 0 
28 ~L BUQU ~!! Q~E 4 !;;l_~7~7 13 n §3 8 2835 7 551' Q 9 ! O--..l ~OO6. __________________ _ 
29 KAN S"S C lfY 11 loa 29:250 131 2 39 6 2 30 '2S7 0 48 25444 34 :2197 347 93923-
30 OMAHA :20 66 44561 62 196 42 31 108 83 18 31277 6 ~92 183112955 

J I .W~llA .,!"ALLA 4 37 ~8~6 8 l1Q 2 3 nls II 945 0 Q ~i __ HZ3~J-------------------
J2 SEATTlE 6 27 10566 13 21126 2 6 9 49 12 12969 1 i3 5S 51703 
33 PORtlAND 17 32 21718 1 217 6 30 93 11 6 5 38 0 0 so 31476 

-1~._S ~~~f.:"'E~TO 15 69 26?Q4 31 8~< 9 IS' IUB 31 22375 4 215 15:t.......6.9H~1-------------------
35 SAN f8" ", CISC 2 8 2489 4 526 3 tS17 6 3333 0 0 21 7925 
36 LOS "NGE LES 2 0 0 0 0 0 0 0 0 0 0 0 0 

TOTALS 29' 1987 ·7:27587 1.:1047 509520 402 349907 554 41070i 261 25'" 44S120231i4 
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M-10 

---.!!'4'y~NTORY_ QL.!:~ H1L.g~~J,-!I~_.Q~T ~_~UT~J lQ~L_JYPE ""'~.=-c:----------------------------------
... NUMBER OF PROJECTS .. lTH ONE OR MORE ENTRY BY OISTRICT .o .. 

-D,CsTIHC 
, _____ ---'T-;:OULl--TE1!H!UEt.::-) f---PQOl--- j l---NEAR DAM-! t--OI5J.;;!::!!lliiE::.lI----OTHER--1 :--TOTAl---1 

PRDJ N5TA NOBS NSTA N065 NSTA NOBS NSTA NOBS NSTA NOBS NSTA NOBS 

1 NEw ENGLAND 
2" NEW"YORK--

3 PHI LACH PHIA 
4 BALTIMORE 

-'5 NOR"FOLK .-
6 WILMINGTON 
7 CHARLESTON 

-8 'SAVANNAH-
9 JACKSON" I LtE 

10 NOBIlE 
11 BUFFAlO--

12 DETROIT 
.-:!~ CHICAGO __ • 

14 ROCK ISLAND 
i5 ST PAUL 

22 22 22 15 15 11 11 22 22 0 22 22 
3 11.:1.:1 1 11 02 
3 3 3 :2 .:I I 1 2 0 3 
95566666 17 

o 0 0 0 0 0 
3 .:1:2 1 I 3 
~ 1 0 0 1 
.:I .:I .:I .:I 2.:1 2.:1 .:I 2 .2 
1 1 1 1 1 1 1 1 0 1 1 

17 13 13 12 12 10 10 13 13 3 15 15 
10000 
00000 
00000 

2 1 .2 1 I .2 2 
13 5 5 6 6 5 0 0 6 6 

16 PITTSBURG 
17 HUNTlNGTOI. 

.c-____ ---!'''-___ '~~~4 14 14 14 14 6 6 B' __ ~'~4~----------
28 25 25 22 22 25 25 28 28 5 5 28 28 

18 LDUISIJILLE 15 15 15 15 15 14 14 15 15 5 5 15 15 
19 NASHVILl 7 7 ~ 7 166 
20 5T LOUIS, 3 3 333 333 3 
21 MEMPHIS 1 1 1 1 1 1 0 0 1 
22 VICKSBUR~ 
23 NEW DRlEAN_ ,·-----f 1 4 ~ :! !! 5 ; ! 4 
N liTTLE ROCK 10 10 10 9 9 to 10 10 10 5 5 ,0 10 
25 TULSA 
26 FORT WORT!. 

u ______ JS-------.27 27 18 lB 19 19 n n 12 12 3~ 

11 11 11 8 8 16 16 10 10 4 17 17 
27 GALVESTON 000000000 000 
28 AlBUQUERQV 
29 KANSAS CIT. 'S-------,I~ t~ ,; 1~ I~ 11 11 ,; 11 10 1~ ,; 1; 
30 OMAHA 20 15 15 18 18 20 20 11 11 J J 20 20 

_31 WALLA WAJ_L. 
n SEATTLE 

A ~ 3 J'-__ ~:_--~':_--_:_--~L--.;.--__;~--_':_--~~--_;_--~ 
'. 5---5 2 1 6 8 1 6 6 

33 PORTLAND 17 B 8 1 4 8 8 0 9 9 
_~~,. SACREMENJ( 

35 SAN FRANCI~ ... 
~Ooc_----l1~5~4 14 a 9 9 14 14 15 15 

2:2 2:2 :2 2.:1.:1 00:2 
36 lOS ANGE lE5 2000 0000000 

ToTALS 29' 242 242 201 201 210 210 242 242 77 77 271 271 
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AS-l 

INVENT.ORV OF . 2-c:'.T,! L-p. C~L_-::~ !..~~CCHI OAfA. (POOL STATIONS) 
;-------IOIAL p---------- il--- -cHLORd~-- --; l-------SECCRI OtPTH====i 

OIVISION DISTRIct PROJECT NSU NOBS DFiRST CLAST NSfA. N09S OtlRSl OLAST NSTA NOBS OFiRST CLAST 

.........:=-=.=-=::;::::.::.'; "'=::':- -------------- ---- ----------- ---------------------- -----------
NED , NEW HIGL 142 BUFFl)MVllLE 1 I 710607110601 0 0 0 0 0 0 0 

1 NEO 1 NEw ENGL 144 EAST BRIMFIelD 0 0 0 0 0 0 0 0 0 0 0 
-1 · 101£0·- - , NE"", ENCL - U7 lIrnEHITE" 0 0 6 0 0 0 0 0 0 0 c:r 

I NEO I NEw [NGL 148 TUlLV I 22 110619 180B21 0 0 0 0 0 0 0 
t NEO I NEw [NGl 150 WESTVILLE 18 710706 790811 0 0 0 0 0 0 0 

-T· NEO-----'- NEli [NGel5t Bll.CKnROCK 1 17:1o'rl,-,j613r-----6 0 !) Q 0 0 0 0 
1 NED I NEW ENGL 152 COLEBROOK RIVER 0 0 0 0 0 0 0 0 0 0 o. 0 
1NEO INE"WENGL1SSHANCOCI'IBRQQI( 0 0 0000000000 

-, NEO --r· Ne~ ENGL156 HOP BROOK .. 3S'130530 7809":11 0 0 0 0 0 
I NEO I NEW ENGL 159 MANsnHO HOLLOW 0 0 0 0 0 (I 0 0 0 
I NED 1 NEW ENGL 1$9 NORtHf1ELO BROOK I :3S 110709 790831 0 0 0 0 0 0 0 

-, N(O--' REw · ENGC'lS' lijESTn THOfo'PSOR" 9 IOt....,~§2S-'1iHil!::l:\ 0 0 0 0 0 0--0- - -. 
I NEO 1 NE"IrI ENGL 164 EOWARO MCOOWElL 0 0 0 0 0 0 0 0 0 0 0 0 
INEO I NElitENGL 16SEVERETT 000000000000 

-, NEIj--"· ~E" [NeCIM ~RANI(LIIr-rxlls 0 0 0 0 6 0 0 0 0 0 0 0-
1 NEO I NEW ENOL 187 HOPKINTON e 84 760lSU 780829 0 0 0 0 0 0 0 
1 NED 1 NEW ENGL 168 OTTER 81'1001( ! 29 760715 180624 0 0 0 0 0 0 0 0 

-, NEO --" "N(w (Nct ·IM! SUR~V' MQuNfl[N I 2871062s·....,.eosjl 0 0 0 0 0-0---,-_.'0"-
1 NED 1 NEw ENOL 170 SALl MOUNTAIN 1 22 7\0127 790829 0 0 0 0 0 0 0 0 
1 NEO 1 NEW ENGL 112 NOR IH HAR llANO 0 0 0 0 0 0 0 0 0 0 0 0 

-, NEI)--r" NEw fi:NGC-11j NCiJ:l:fR ~pltiN~F1Elb 0 0 0 0 0 0 0-0 0 0--0'-- '-
I NED I NEW ENOL' 74 TOwNSHEND t 20 750826 190829 0 0 0 0 0 0 0 0 

- ·2 HA.O ~-- , - NEIIi · 'i' Ci~R· '''1 un·" UAI!'E 0.. o 
5 120602 721005 
o 0 0 

0---· 0- - --0-
868011' 790501 2 NAD 2 NEw VORl( 176 WATER8URY 3 24 720602 790501 

--::~~~~~===~~~~~.: ~g~~~l:~~~~:g~~~~~~~~ _______ ._~ ___ ~ ____ ._~ _____ 0 , 6~~~~L§!!~?2!L 
NAO 3 PHILAOEL 301 8ElTlV!LLE 

2 NAO 3 PHtlADEL 313 fRANCIS E WALTER 
-2 NAD ~ PHtlA5~[":!ie' a;jjoMpTOt-l-·· 

2. NAD 4 eALTIMOR 227 ALMOND 
- ' 2 NAt) -~ &AU jMOR 229 ~HI TNU 15'6ihif 

:2 NAO 4 8ALTIMOR 306 ALVIN R BUSH (KETTLE 
2 NAO 4 8AlTIMOR 310 CURWENSVILLE 

- " 2 NI.O--"1 ULfiMOR 312 F J Si YERS-'1iiu,N"CHlR 
2 NAO 41 BALT fMOR 320 RAY S TOWN 
2 NAO 41 8ALtlMDR 329 STillWAtER 

-2 ;"10"~ BAU {MOil 398 8L60M1N~foN 
2 NAO 4 BAL t JWOR 401 SAVAGE 

-, S10~""""iIT[MINcf"2"33BEVER1lnOiioAN (HE 
3 SAO 6 W(lM!NGT 372 JOKN H KERR 
3 SAO 6 WILM INGT 315 PHILPOTT 

3 SAD 7 CHA.R LEST 232 '" KERR SCOTT 

\ 

4 . S:3 720924 731004 • 10 720S24 731004 3 9 730411 731004 
000 0000 0 (1000 
5 43720510731205 6 720510~~23 0 0 0--' 

0 , 
0 
1 

• • 
0 
0 
0 

o 
2S 
o 

0 0 0 • 0 0 0 0 0 0 ~---~ 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 
1 740711 740717 0 0 0 0 1 I 140117 740717 

25 720831 73; 002 • 9 720831 731002 3 7 73 0413731002 
76 H0514 760721 • 38 H0514 760721 • 12 740514 740919 

0 2 0 2 0 0 0 0 ~--~ 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 ---------- ------------
0000000 o n 

597 650104 190925 15 52 730401 190730 24 259 730407 190809 
o 0 0 0 0 0 0 0 0 0 0_ 

• • • • o o 



:.> ... 
" 

\ 

____________________________________________________________ EA5~£2~ __ 

_ ~~.V[~f.QA,L9~TO!~.l=f!..._c. ~l.:"A,~_L!).~J;.giL....2!.!~J~Q_O_U!HIQ!:!$1 . __ .. _ .. _, .. __ __ _ 
i-------TOTAl P---------- -- li--- - CHLOROPHYlL-A--- ---: 1--- ---SECCHT DEPTH-------; 

DIVISION DISTRICT PAO,JECT NSfA Noes Ol'lA;T CLAST NSTA NOBS OFIAST OlAST NSTA. Noas OF IRST DLAST 

----------------------------.-----------.- ------ --- -- -----.------------------------------------- --------.------------------
3 SAO 8 S.lVANNAH 74 CLAnK Hill 14 2887)06:<'3600110 11 33 7)062373 1112 12 337306237909 17 

_~ . S~Q . __ I;I ~"~ ANH~I:!-..J)Q . ,:,~/:l:lwEl .L. 13~2....V0625, __ 1'1t2J! 12 .l~L130626J3J.JJ 3.---..1 2 ___ 36 J.3 06:26 . 73 11 13. 

------_.------------------------------------
J SAO 9 JACK SONY 66 OCK l AWAHA (RODMAH) 9 153 700507 770719 4 75 0513 750812 14 750<'4 751Jt3 

----------------------------------------------------------------------------------.----------------------------.---------.----------j <;'0--'0 Mosil-'----ClAIBORNE :) 33770874180928 J 16770624- 171206 34"77 06211 780929 
3 SAO 10 M09JLf: 2 COFFET'IILH (J..,CI<50N 0 0 0 0 0 0 ° 0 0 0 0 0 

_~ SA0-.10 . ~OBI L~. "J ~Ll _ _ ._ ' 34......130eOL llt03' ti....1.3060L1 31011 ___ 2. ___ 6 130607 73103 L 
lSAO 1 0 MOEIILE 4JQNESBLUF"f 1 11770916780915 8770616771'29' 117708167809'5 
35AO 10M081LE 5 DEMOPOLIS '2791005781005 0 0 0 ° 1 118'00578 ' 005 

_~ 5AO _ _ JO. MOSllE _ _ l 'llAAIHOR. I 1 1SoS0LlaQaO'1-..L--!I _ _ , O_~_O ___ L_...._ L 180aOl 780801_ 
3 SAO 10 "DailE a MIL LERS F"ERRY 3 33770822 780922 3 17 770822 771207 3 3077092278092 2 
35AO .Oll1081LE 69ALlAl00NA 14206:'30630 7712 0& 8 18730630731,.4 145273063077 1206 
~ 5AQ .~ O MOBI lE.... _ .JO . GEORGE 'II._J.NOREwS 0-------'1 0 0 0 0 _ __ O. ___ Q ___ Q. __ .... 0 0._ 
l SAO .0 MOBIL( 71 SEt.1I1~OlE ('IIOOORUF"F) 6 5573062074 '031 & 16130620141031 5 15730620731103 
J SAO ' 10 MOBILE 72 "ALTER" GE.ORGE (EUF 9 61730619780921 4 12730619731'03 9 37730619780927 
~ S AO __ JO MOaILE. _ _ 13 WEST . ,=,OltU 7 26.s....740Zl6_19101~D_......._Q _ _ _ ., ___ 0 .________.25 __ 8t 15 0 519 7902'). 
3 SAO 10 ",oallE 15 CAR TERS 7 126 16091~ 111213 0 0 0 0 4 401707'97801 10 
3 SAO 10 MOBilE 16 SIDNEY LANIER 18 30373062 9180413 1.2 36730629131110 12 36730 629731110 
~ SAO. __ IO MOBllE.----.J91 OKAl/BBH 0 ~ _ _ __ ~Q ___ O_. __ Q _ __ O ___ O ___ Q _ _ • 0 __ . 0,_ 
35AO IOM061LE 405 CA IN(SVlLlEl jO 0 0 0 0 0 0 0 0 0 0 0 0 
3 SAO 10 MOBILE 4118A"'I(.-IE..,0 8 11972'025131030 4 12130608731030 1273060913 1030 ----. -~---- --- --- ------------ ----

S ·'.:ico---, 1 -iUFf.lO""""2""ia MT MORRIS -- ------------ ---- ------- -------- -------------:- --- .,-: - ---------- - -- -::::.-:-:-!".':"-:----- -::- =. 
o o o 

_,§ . NCO------.1,~ ROCII. .. 1Sl. _ 98 CORALVlIl f Q 0--1l _ _ _ .D--~O"" __ .Q . _ _ O _ __ . .D.._.Q __ . . 0 _ .• ..• 0_ 
5 NCO 14 ROCI< ISL 99 RED RO CI< " 1296804'2161130 6 10 7~0418 740924 6 ' 07401118 140924 

_ 5 ~CIL-.l S . sr. ~AUL----.l7B. GULL . 5 74 120102-~o.817 3 9: -220 202.J21024.-.....5-.26..120702 _7808' I_ 
5 NCO IS Sf "AUL 179 lAC QUI ""RLE ~ 179670113791001 5 36180926 790806 5 25780926190806 
5 NCO 15 S7 PAUL 180 TRA VERSE 0 0 0 0 0 0 0 0 0 0 0 0 
5 NCD-L5 ST_ !":'AU L .lBt LEECH_ . 103 110728 1.6.0.6.15 4 '2...1..2.Il11..L.l.21Q.2.~~1..12.0.7lt .. 12J02L 
5 NCO 15 Sf PAUL 1820R .... Ell 0 0 0 0 0 0 0 0 0 0 0 
5 NCO 15 ST PAUL 183 CROSS 0 0 0 0 0 0 0 0 0 0 0 
~ t-tCD--.1S. SLP.AU.L-.1B4. POKEGAM'& 0 0 0 Il......-......~~~n Q .0, ___ _ .0_ 
5 NCO 15 ST PAUL 185 SANOY 0 0 0 0 0 0 0 0 0 0 0 
5 NCO IS Sf PAUL t86 'IIlNNIBIGOSHI5H 0 0 0 0 0 0 0 0 0 0 0 
5 NCO.-..1 5. .. SLHULJ81. P. IN L RlYER 0 0 D-D. 0 -'1 _ _ ._. 0 ... _ __ . 0..... 
'5 NCO 15 ST PAUL 236 HOMME 0 0 0 0 0 0 0 0 
5 NCO 15 S1 PAUL 237 ASHtABULA (BALOHIll) 351404)0 140917 !I '2 740430 740917 5 12 740430 7-10911 

_S_~~Q..--1.S..s.:r....£AUJ..........Jn.. , EAU....JiA.l1 E AS 780.9.22-1.901'8 98 ZB0922..7..907.1B-.5......---3Q..1S0922_7.901JL 

4 ORO 15 PITT S8UA 243 BERLIN 1.2 100730424750821 23 130424 131008 '0 2B 730424 750627 
--!....9!W 1 6 pI r I 58UB...2.S2..Mlc..t:iAEL...LJC I R'" A H 4 3 I 7'JOS2<L..ll.O.8.29...---0 

4 ORO 16 PlfTSBUA 254 MOSOUITO CREE)< II 89730421160824 2 "."c7c3cOc,c,"1~7c3C,COCo",L----c,"O"----c.J~~;~3g;;~;~~:~:-



:t> .. 
co 

\ AS-3 

~~V~':I T.S~!rf _9.£....!'?). ~ ~ :e , ,_<;~.1:~ ~_ L~~cC H! 

tHVISJOK DISTill CT PROJECT 
0'" TA (P~~~ _~ ~ ~ ~ ! g~! t-;;,c_C_C_~_~_~_"_=_-_-_C_C_': .': C_=-=C-'C"H'L"O""O"P"H""L'L=-"=-=-==-=-=-"" =-=-=_=_=_~ __ ,.,.SO,OC. CH IDE P TH:: :"':':':':" -:-=: 

NSTA Noes OF lAST OLAST NSU. NOBs OFIRST CLAST NSTA Noas OFIRST OLAST 

-'" OiiO- --'6 'P'fis8i:i'Q -io9 CONEI4AUGHRIVEIJ :2 57307027307020000 4-130702156505 
ORO 16 p"'seUR 309 CAOO~ED CREEK :2 167307'7 140612 0 0 0 0 7 130111 1~0612 

_4 O~l? _ _ '!i: ~!T!~~U~ . ~!~ . ~A~~ .. _Bf:lA,,:!P:' CLARION' 4 ~2~.Q:G2Q _l!1Qil22 3 124740601741024 01 8 7~0930 75071~_ 
~ ORO 16 PITT saul! J 14 LOY ALHANN A 1 3 7 J0703 130703 0 0 0 0 :2 4 730703 150506 
01 0110 16 PIITSBVR JIS MAHONING CREEl< 1 9130719740613 0 0 0 0 :2 :2 7406\3 740613 
4 . 9,:!Q __ ' ~.!'!~! ~BU!! . ~!!.. ?~EN~"!90 RIVER 1 0 21 7 7<1?'S2 :LZ~IJ~!6 3 9 7J04~!l~:UQ9L-....l~~ 1~0420 77060~ 
~ O~O 16 PlTTS8UR 31B TIONESTA :J 1973961 1 1501 14 0 0 0 0 3 5740702750714 

4 ORO 16 PITTSBUR 319 YOUCHIOGHENY RIVER 5 111 130 5 0& 150619 a 0 0 0 6 51 130B15 750618 
_ 4. 9RO __ l~..£'I~!SBU~ _ ~:2L~90Pt;:OC!.< 4 30~LHQ52!L.1210! .9 0 0 _~ 0 4 H _15Q814 71061L 

"4 ORO 16 PlrrS8UR 3:zB ALLECfiENY (KINZUA) 15 3936601 0 57801:26 4 12130420731005 16 175730420750604 
4 ORO 16 PITTS8UA 393 TYGART 9 255130<123780718 3 9 130423 731005 12 85 730423 140925 

"":"5; 5 ----~ ; :~0~ i i ~~~- i·j ~~6i i ~; --------- .---------~ ~ ~-;; ~ ~ ~:.;; 5~; ~ ----- ~--------------------~ ---~------~: =.7:7- ~ -:--:-.=-~ ~-
4 ORO 17 HUNTINCT 124 Fl SHTRA P e 120750312790622 0 0 0 0 0 0 0 
~ 9R~ __ !.?.~U~T INC!. . ..! ~~ .GRA Y .S!:!~ 5-.U..Q_B.Q.I9:i.J.B..O!>.?2 0 ~ ___ ~ ___ .2 _ _ .. _ 0 __ . _.~L 

.. ORO 17 HUNTIHGT 121 GREENUP LID 0 0 0 0 0 0 0 0 0 0 0 
4 ORO 17 HUNTlHGT 239 PAINT CREEK 5 12014111:1790726 0 0 0 0 I :2 150506 750905 

_ .. 911° __ 1.7. ~UNT INGT 241 ATW090 _. 9:1...13Q42IL111005 .. I U3042ILnJ008 ___ ~ ___ '~ .130420 760830 
• ORO 17 HUNTINGT 242 BEA CH CtTY 19 130410 160922 I 3130420 131006 1 3 730420 731006 
4 ORO 11 HUNTINGT 245 CHAJH.ES MILL 3613042018 0&08 J 9130420131006 .. 11 730420180909 
4 ORO __ l! HU~T IN~~ 24E? CLENOE~IN~. 2 1.o._Z!l0820 .. 1a09t_7 ___ '---' ___ ~L 0 1 ~ . 760427 760903_ 

4 ORO 11 HUNTINGT 241 DEER CAEEK 7 118730429180124 3 8730428131010 107:30428750912 
.. ORO 11 HUNT INGT 249 OUA.WAIU 6 85 130426 180619 J 9730426 731010 3 9 130~26 731010 

_~ ORl2 _ _ ·_I! ~UN~ lNGT_ 149 OI~~O~_ e 8.J....nQ.q2G 110~~.? 3 e...l1.Q~26: ,,!;3L009~ _ __ 4..........----!L Z30.il26 770812_ 
4 ORO 11 HUNT INGT 251 LEESVILLE :2 32 740916 760921 0 0 0 0 1 2 160St8 160631 
.. ORO 11 HUNT INCT 2 55 PIEDMONT !5 79 130130 771005 0 0 0 0 1 2 710412 110611 
~ ORq __ !L~UNTI·NG~ 256 Plf !, SAN L tlILL ~_lJ042!L...13tQOL-2 6 73.0~2o.......n.LQ08 2 LlJQ420 ]31006..... 

.. ORO 11 HUNTHIGT :257 SENECAVILLE 2 16740820160911 0 0 0 0 I 2160 420760817 
• ORO 11 HUNTINGT 256 TAPPAN 7 81 130421 160921 J 9130421 131006 • 11 130 421 760902 

_~ORO __ '!_ttUNTJNGT .. 259 .. eUR~L9A~{ !PM._\l.ENKINS 12.L.l40e2J.. .. IS11!' 00000 .. O ___ L 
4 ORO l11-1UNTjNCT 261 WILLS CREEK 2 26140511111006 ° 0 0 0 0 0 0 0 
• ORO 11 HUNT INOT 313 JOI-IN W FLANNAGAN 10 195 130405 791101 5 I I 730405 130927 5 10 730405 130927 
~ ORO _ _ ' r HUNT INGT 374 NORTI:I.FO~ !U;:l.L.f9lJNO :5 'tlJ.S:06H.....l806L4--0 0 0 ___ '---"-----".. ___ 0 . _ ___ .. 0_ 

4 ORO 17 HUNT 1NGT 389 BLUESTONE 6 140 13040) 180111 4 10 730403 130926 4 10 130403 130926 
4 ORO 11 HUNTINGT 390 EAST LYNN , 211 130:213180904 0 0 0 0 0 0 0 0 
~ ORO __ _ , !. t"lUNT 1 ~G .L~91. SUMMERS:w:UJ.E 6 13L,Z39iQ3......180 Z09 t 2 73.~_0.3..JJ..O..a2A '.Ll.lo4.0J . .230928_ 

4 ORO 11 HUNT INGT 391 SUTTON 6 123 140320 180712 0 0 0 0 0 0 0 
4 ORO 11 HI)NtlNGT 394 WINfiELD 0 0 0 0 0 0 0 0 0 0 0 

_~ 9RQ __ It . ~UN~ 1~GU06 MQHICANVBU 0 0 0 L........-....-O Q o._-.. O . ___ L 
4 ORO 17 HUNTINGT 416 ALUM CREEK 4 108150615180820 0 0 0 2160413160821 

------------------------------------------------------------------------------------------------~--------------------------------
~_O~~ __ '_._l_Q.l!I.stl.!:.......J!.Q3. A.(l:..lEL~J..Ll 3 152 7HI12L1.a~105 3 3.9_LJ067iL..Z1.0803 117 71012Llll12L 

• ORO· 18 lOUlsvtL 91 HUNTINGTON 2 102111110771109 2 15131010170120 ;Z 56110113171108 
41 ORO 18 lOUI svtL 92 MISSISSINEWA 6 159 1106)0 790412 8 31 130503 170121 6 15 730503 111109 
.. ORo 18 lOUilY..ll.....J.L~Ot!ROE 9 244 "0'2' '80tJA 9 577JQ51..O.......l.1.e22 9 15471o.6.o3.-UJ..l21L. 
4 ORO 18 LOUlsvlL 94 SAlAMONIE 3 127 711005 790411 3 16 140625 170512 3 9S 110712 111108 



;to .. 
"' 

AS-4 

_J~V£N'-Q~.O_~ JO!~!:7!.J_C_':l_l:-~ .. _ .~2~f..C: tH DAU (PO OL STAT ION~). .. ... _ _ .. ,_ ..... __ __ _ 
i--- ---TOTAL p------------:I--- --CH l OROPHYl l - A-------: I--- ----SECCHI OEPTH--- - ---I 

DIVISION DISTill C1 PROJECt NSlA NOBS or lAST aU .. sf NSlA N08S OFIAST OLAST NSU NOB5DFJRS T CLAST 

~ OAO·----'8 U)UIS V! C"- 9S 'C'M-HARoE"N {IIIANSF1EL 12071,017180404 3 117604:27-710902"-- - '--109"-710'707771122 
4 DAD 18 LOutSV!L 97 Sf/OOKVILLE 190140326111116 3 32 740605 710921 3 77 740328 77 1116 
~ ~RO._!!! lOlJ!. ~-': ~kJ21? !!.uI!l:P.j_~I. yER 14 311 7gln!L?!;fo?2~ 14 71 7JO~!1! l?09<L~~~! .2! 06 !5 J !! .IQL 

" ORO 10 lOUISVIl 121 BUCKHORN 2 125720816171021 .. 18 73 1030170901 5 .146710608171027 
4 ORO lB lOUI SV!L 12Ci GREEN RIVER "160701012780<120 3 '10730918710913 S 179 11060277111$ 

_4 . OR O _ _ ' ~ . ~OU! SV l !-O __ P~ NOll.!,! !! I ~ ~R 1 '§.ILnQ3!9. . .1604Q6 3 34 !~0'l!F;I !1Q9 '?1 ___ J ___ '_7~ 1.19611' 77" O~ _ 
4 DAD ' 8 lOUISVll 129 ROUGH ~lVER 1567303167803'6 4 4371'024110920 6 194710720711026 
4 ORO 18 lOUIS'llL 134 CAVE RUN 1 112740510 790410 2 23 740710 170921 3 55140326771020 

_ 4 ORO __ '~ LOUI SVI. l .. ~6 0 ~E 5 .!.JO~ K ... 9L~.l~~K _ ___ ' _ __ IQ .Ll~Q~2i .160~9!? ___ ..1....-§.~-:090 1'1 . 1 7091.8 1 ;rL~40"?1.0 .77 .112L 
it ORO 18 LOUISV!L 263 CL"RENCE ... BRO'oIN 3 185740316111117 :2 18140604770921 3 51140 424 77 1117 

4 ORO ,9 NASHV Illi HI 
- '4 OR O----' 9 · NAS~vill- ·'22 

811RKLEY 16 
CUMBEfHANO (WOLF CRE ! I 

ORO '9 HA S!Wlll 331 CENTEA Hill (5 
4 ORO 19 NASHVIlL 33 6 

- 4 ORO --'9 "'ASI-W i l '( '340 
CHEA1HA'" 14 
V PERCY PRIEST 17 

4 ORO 19 NASHVllL 342 OLD HICKORY 12 
4 DAD 19 NASH'llll 343 OAL E.HOllOW 15 

!J!.2_1110L1.1e07.26 _ _ _ '_~ __ ~U~05 .!6_}eO?2~-1~~5:._71 .! 0~4 
191 110114 110603 9 21130529 170603 ,I 60 11 0 421 
152110726 760406 4 20 760406 160406 e 91 710521 
1 ;U.JJ010!1 . 790821 Ii 3 Ln052~ . .l. 607.12..--.1.L-le .1' 0108 
706710172 760929 16 401 730571 1610 12 17 39 1 1i 0225 
163 71 0701 79 011 6 8 53 130572 780111 12 57 710107 
.:j;;lLl.10112_110e02----10 _ _ 2·,L1 305 18 U090~----16 _ _ 1 06. I I 0429 

780726 
170603 
760406 
790 7 I 9 
7810 12 
7607 11 
710802_ 

6 UII VO 20 5T lOUIS 81 CARlYlE 3 33730508731018 3 9 730508 731018 J 9730508731018 
6 ~MVO 20 ST lOUl s _ a7 SHE .l 8 Y.vJ.lJ , E 7 7.9.....1Jl02lL . .l3tO !8 ___ f5 ------J a.J30S06 7310 .18. _ __ L-!~ 130508 .731()1S_ 
6 LMVO 20 Sf LOU I S 66 RE~O 5 41 73050 8 19062 6 " 12 730508 131019 4 12 73050B 731019 

6 . lMVO ___ 21 MEIIIPHIS _ _ l96 WAP~A~~ .LI,C!. __ =_~_-_~_-_-_-__ ~~~_-_-_-_~~::_:~~~~~~~~~~! _____ 4 _ ___ ~~~~~.~~~:-~~~~~~~ _____ ~: ~~~~~~:_~~~~~~:_ 
6 LMVO 22 vICKS8UR 14 DE GRAY 
~ LMvD __ 22 VICKSBVR . _18 GA£E S()N _ .l ti~A rJPW$) 
6 LM vO 22 V!C KSSUR 19 OUACHItA (8lAKElY lilT 
6 UI4VD 22 VICKsauR 188 AR KABUTL A 
6 lloly O 22 y~ c KseuJ!. 189 ENID . 

-6 lM'lO 22 VI CK58UR 190 GQ ENADA 
6 lMVD 22 'ltCKS8UR 192 SAROIS 

• 67740325 10111017 • 20 120505 741017 6 

• .~_Q. 0 o 0 <L- _ _ O. ___ O-G. 
7 114 740J7~ 760602 18 740325 1"1016 6 , " 73 06 13731 101 , 97:30613 73110' J 
, __ 3.5JJOIH.L13 11.0 ' , 40 130613 73110"2 -~---H~~::}-~;H~~ 
• 53 130613 131101 '2 7J0613 731101 4 

20 720505 741 0 11 
_0._. __ 0 __ 0' _0_ 
IB 740325 7410 18 

9 730613 731 10 . 
_1l _.1J 0612 73 110 L 

9730613731102 
12 730613 731101 

-~ - ---- -- -- - -- -- -- ----- ----- - - ------------------------------------------ ----------- -----.--- -.-.---------------------- 6 tMV O--ll NEtt DRlE o' 3B W.t.llA.CE 0 0 0 .-.. 0 0 0 0 0 0 0 - - -' ···· ---···· ·0 
e llllVO 23 NEw DALE 352 l.II(E 0' THE PINES(F[ '0 116 691204 .790 815 4 16740322 141108 9 42 740322 790815 

_6 UtvD 23 NEW OAl E .3 53 l [XI\. RKA~~JWRl.GH.L.f.AT I' 16..0....6912.04.190809 .. Hi.....l .4032l.J::4UOA 9 4~ _140]n .19080 L 
6 lMVD 23 NEll Oll tE 41 3 C"OOO 7 40 140:)23150728 e 24 1403"23 741"1 6 24740323741111 

_ l.. S'oI0 _ _ 2~ .• . lPJLC!!_ J1 BEA VER _ to :2;]1 12IODL760928 !II 24 H0403 .2.4.IOJ.. O '3 l1Ll~0403_161"20~L 
75110 24 LITTLE R: 12 8lUE MOU NTAIN S 63 720817 760926 2 6740329 741018 1 42 740 326 780926 
7 Swo 24 LI TTLE R 13 SUll SHOALS 13 316610907781003 8 32 740406 7~1015 20 141 740406761206 

_7 SWD __ =l1..J.J. !.1lL.1L-.l~J.REER.SJ.E.RRy 10 J09.141U2.LJ9120:9 • '.fL1AtI32L1..4.1017 '2 lA O 7.4D 32.Ll'91i05_ 
7 SWD 24 LITTLE R 17 DARDANEllE. 1 9120916 721 002 0 0 0 0 0 0 0 0 
7 SWO 24 LITTLE R 21 HIM ROD " 66 72t00 4 780926 :2 674032774'018 e 537403277809=19 

-1J'!tD 2. lITTlE 22..J!Q!IBJ..IK 10 2~r...:za.a.929 1 28140405741010 '. 114 iZ4Q!105 181206 
7 SWD ,,, LUTLE 23 OlARK 4 49 720830 1"20913 0 0 0 0 0 0 
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\ AS-S ___ _ 

-1!'1~~f:lI_O_~L9!........!!!~~~~GHJ,_':·;4_L~S,_Ec;.fJ:iL...P.PoTA (POOL SU!J.0NS) . ______ _ 
I-------TOTAL p------------:I-- ---CHLOROPHYLL-A- -----11--- ---SECCHI DEPTH-------l 

DIVISION DISTRICT PROJECT NSTA NOBS OfJRST OLAST NSTA NO as OFJRST OLAST NSU NOSS OFIRST OLAST 

--., SWij--24 TiT-iiERI93-- CTEARWATE R 5 41 740409 7St 005 3 9 74040914ioo, ----,---f9740iiog' 181005 
7SWO 2<1 LITTLE R 200 TABLE ROCK 12 311740405781004 9 36740405741011 16 116 74MOS 781206 

------------------------------------------------------------------------------ ------------------------------ --------------------, , , 
----, 

5'11'0---25 'fu"d;"'---'Q 'MIL:''lwoi5o II 57 "730904 741011 n "'rAn""'" .,A." ... 
SliI'O 25 TULSA 102 COUNCIL GROVE 3 18740411 741002 9740411 741002 3 9740411 741002 
"O __ ~~_TULSA ___ ln_ELK . .f!IY L--...l2..B9~1.tL~4199.J:2 4 1~Q~1.L1~!Q03 :2 5 7,,!o1)O_.7:~lOO~ 
S'liO 25 TULSA 104 FALL RIVER :2 13 740410 141001 :2 6 740410 741002 :2 6740410 741002 

7SwO 25 TULSA 105 JOHN REDMONO 2 11740411741001 2 6 H0411 741001 2 6740411741001 
-.:!.. ~WD __ ?~ !L!LB. __ l.Q! MARIOt:l 2 21 7~4jL_H1.Q02 2 6 7101!2....1.i!9Q~ 2 6 7~Q,<l.lLZ<l..190L 

7 swo 25 TULSA 112 TORONTO 2 12 740410 74100:2 2 6 740410 741002 2 6740410 741002 
7 SWO 25 TULSA 264 BROKEN BOW 6 30 770614 770808 0 0 0 0 0 0 0 0 

_..7.. SWD ~? !~LS~ __ 265 CANTOtL 1 42 671lH)2.J619~ ___ ~~~O 0 0 0 0 
7SWD 25 TULSA 266CHQUTEAU 0 0 0 0 0 0 0 0 0 0 0 0 
ISWD 25 TULSA 267 EUFAULA 17 24970110401 790830 9 36740401 741022 10 38740401 790829 

_7: SWD 25 ,~ULSA __ 268 fORI..~I.BS:PN 6 5...5.....1_9QJ.o...L...I9o...5...19 0 ~o 0 0 0 ____ 0 
7 swo 25 TULSA 269 FORT SUPPLY 2 14 740329 741024 6740329 141024 2 6740329141024 
7 SWD 25 TULSA 210 GREAT SAL T PLAINS 0 0 0 0 0 0 0 0 0 0 0 
7 Swo 25 TULSA 271 HEYBURN 0 Q Q ~ ___ ~~9 ___ 0 ___ "-

-fswo 2STULSA 272 HULAH- 0 0 0 0 0 0 0 0 0 0 0 
7 SWO 25 TULSA 273 KEYSTONE 12 219650301 741023 11 33 740402 741023 It 33740402 741023 
7 swo 25 TULSA __ 27~ NEWT __ GRAI:J~1!I 0 Q 0 Q 0 L--Q ___ "--------" ___ O ____ O ____ "-

--7 SWO 25 TULSA 275 OOLOGAH 10 97 740402 741021 10 24 740402 741021 10 24 740402 741021 
7SwO 25 TULSA 276 PINE CREEK 0 0 0 0 0 0 0 0 0 0 0 0 

_?. SWD 25 JULSA __ 27I ROBE~!..2_~~[l:R 3 ISL1JOIJ.L_1l..12Q4 0 0 ~ 0 2' ___ ' ___ "-
7 SWO 25 TULSA 278 TENKIllER FERRY 9 114 74001103 790808 4 16 740403 741021 4 16740403 741021 
7 SWO 25 TULSA 279 'II' D M"YO 0 0 0 0 0 0 0 0 0 0 0 0 

--1 SWD 25 TULSA 280 WEBBE~~...EAUS 0 Q 0 Q 0. ___ 0 0 0 ~ __ O __ 
7 5"'0 25 TULSA 281 WISleR 6 47 740328 770803 2 740328 741021 2 B 740328 741021 
7SWD 25 TULSA :282CLAVTON 0 0 0 Q 0 0 0 0 0 0 0 

-..1_ S ... o 2S JULS~. __ ;!.83:_KAW Q 0 0 0 Q 0 ~_Q_~ 
7 SWO 2S TULSA 284 COPAN 0 0 0 0 0 0 0 0 0 0 
7S"'0 2STULSA 28SHUGO 0 0 0 0 0 0 0 0 0 0 
7 SWD 25 TULSA _:28~ OPT..IMA 0 0 0 Q Q Q 0 Q ___ Q ___ "-

-'1 Swo 2S TULSA---287 WAURIKA 0 0 Q 0 0 0 0 0 0 0 0 
7 SWD :2S TULSA 34B TEXOMA (DENNISON) 7 95740309741031 7 27 740309 741031 7 28 740309 741031 

-..1 ~WD,~~. TUL$~5! .~~LM""Y_SE " 69J..2O...L6.9..1203 0 Q 0 0 0 0 0 ___ "-
7 swo 25 TULSA 370 KEMP 4 39 74a304 741028 4 12 740304 741028 4 12 740304 741028 
7 SWO 25 TULSA 402 GILLHAM 0 0 0 0 0 0 0 0 0 0 0 0 

--------------------------------- -- --.------- --------- --------
1-·SWO-.26FORTWoR3~~BiROWEll " 691202 691202 0 0 0 0 0 0 0 0 

7 S"'O 26 FORT WOR 345 8ELTON(6ELL) 9 189 740313 790803 4 18 140313 741101 9 43 740313 790603 
~~Q __ ~_9:-..!:OR..!JO!L..J:<J,1L6E:N.E!8QQ_15 700114 100114 0 0 0 0 Q Q 0 Q 

7 S~D 26 FORT ~OR 347 CANYON 80 740313 760909 4 16 740313 741105 5 19 740313 750820 
7 S~D 26 FORT WOR 349 GRAPEVINE 691201 G9.201 0 0 0 0 0 0 0 0 

~!'lL............. 6 fORT ~QlL..35..LJ::!OB..il5........CE EM Q Q 0 0 0 0 
7 S"O 26 FORT WDR 354 LAVON 8 '49 700112 790723 1 66720517 790723 7 47 740308 790723 



:>' 

'" >-"' 

AS-£ ____ _ 

-..-!-Ny~N!9~Q.~_!()~ ~ ~~_.-----.f':l! :~_._~ __ ~~~!:i_~ .~~..!_~_J.~OOl S!~!"!!::J!:'~) .. 1-----"--"'- _ ,. ___ _ 
l-------ToTAL p-- - -------: 1------CHLOROPHYlL-A-- -- -:1- -----SECCH OEPTH-------l 

DIVISION DISTRICT PROJECT NSTA NOBS OFIRST OLAST Nsr... N08S QfIRST OLAST NSU. N08S OF\RST DLAST 

-.., Si;j('i'-2'~ HjRT WOR 35S-TEWlsvH.LE(GARZA LIT " 201 691201 790907 6 23 740311741031---,,---52-740311 79080'7-
7 SWD 26 FORT wOR 356 NAVARRO MILLS , 1 69120:2 691202 0 0 0 0 0 0 0 0 
7 Swo 26 FORT waR 3sa PROCTOR 0 0 0 0 0 0 0 0 0 0 0 0 

-, SW6--26 ~bRf WOR 359 SAM--RAYeURN (Me GEE 16 486 65110i -790815 , 74 720202"-790620---'-'---6"3-740319 190615-
7 SWD 26 fORT WOR 360 0 C FISHER (SAN ANGE , 10 74Q304 7<11029 , 4 740304 7410:29 , 4 740304 141029 
7 swo 26 FORT WOR 361 SOMERVILLE 9 129 100303 790803 , 11 740314 741106 9 37 740314 790603 

---, Swo--:,g-J'Oilf wbi'f3S2-si"iLI.HOlJSE HOLLOW{LA , 50 ·'110313 741104 , 12 '7403i3""74ii6-,---·-,---'ir'1.qoii:3 741104-
7 Swa 26 FORT WOR 363 WACO 0 0 0 0 0 0 0 0 0 0 0 0 
7 SWQ 26 FORT WOR 364 WHI TNEY 10 21 0 7<1030~..2908\0 • 16 740308 741104 10 49 740308 790810 

-7 Swi}--;2sl'ORT WOR :371" e:-,.-SHINHAGEN (TOWN 0 0 0 0 0 ------o~·----· -0---·0----5---'"" 0" - 6-

7 S~~ __ ~~"AL8~Q~ER_~~ -!I;J!:IN.M~R!IN (HASTY) 38 7?9.?!? ze03Ql 0 a ___ L ____ ....Q ____ ~ ___ 2" ___ .,.9 _.-._9_ 
-., SWD 28 AleUQUER 218 ABIQuIu 32 75050! 780814 2 6760525780428 5 51750501781117 

1 5WO 28 AL8UQUER 219 CONCHAS 91 15.04]2 790627 6 20 750501 780627 10 65 741016 790215 
7 ~"!I~ __ 2"~"_ALSUOUE,~Q~. !~I"t:!_IQAO 0 0 0 0 0 __ 0 _____ .0 ____ 0 ___ 2 __ . 0 0_ 

----------------------------------- ---- ----- --------- ---- -----------------------------------------
8 MRO 29 KANSAS ClOD RATH8UN 12 71 71.0512 78.0817 & 19 740419 740924 10 31 710414 780817 
8 MRQ 29 KANS AS C 106 KANOPOLI 5 9 54 690311 770809 8 17 740412 770809 3 t 3 710429 74\ 00 I 

-8 MFiij--'29 RANSAS c-loa MiLfORO- 10 8969.0315170913---'---'2 7<l04ii 741003---.---22710421 170913-
8 MRO 29 KANSAS C 109 MELVERN 10 99 730604 760909 3 9 740412 74100\ 3 9 740412 741001 

_8 MR!J_"~~ ~A~S~~ C .. ~!9 ~ERR:V_ 13 143_tE9J"}Q..7507!_' ___ ~.i.1'~0~!2 ?41001 ___ q __ ~Q 690616 7'1100~L 
e MRQ 29 KANSAS C III POMONA 17 101690223780731 13 76740411 780731 6 22710408780510 
8 \'IIRO 29 KANSAS 113 TUTTLE CREEK 9 62690422170914 3 9740411 741002 5 20 710422'710914 
8 MRO 29 KANSAS C 114 WILSON 10 162680217 770901 3 9 740412 741001 4 19710428 741001 

-9 MR6--29 kANSASC194 POMM£ DE TERRE 16 1 '10 '68042919080-'---'---14740408-741008---'-5---31 710727 790602 
8 MRO 29 KANSAS C 195 STOCKTON 19 203 710407 760624 5 15 740409 741009 8 25 710407 741008 
8 ~RO 29 ~~~~,!~~O.!.IjAtHAN COUNTV 8 75 I?"1Q~Q:LJ:;Q:?3_' ___ 3 ___ 9~2.~1§-.r~,Q.9:3_() 4 !8 ?!0427 740930_ 

-------------------------------------- --- ----------------------------------------------- - -----------------
8 MRO 30 OMAHA 64 CHERRY CREEK 7 49 750507 790809 9 750507 751009 7 23 750507 770713 

_~ ~Ro. __ ~O OMAHA ___ ~O~ fOR!_P~CI( 3 9j) _El8Q50~ ,Z~08?' 0 0 0 :2 27_ 760610 76100!L 
8 MRO 30 OMAHA 208 OU'.'E CREEK :2 11 741009770720 0 0 0 0 t 9760506761018 
8 MRQ 30 OMAHA 209 BLUESTEM 3 21 730424 770930 0 0 0 0 2 19 760504 781017 

_~ MRO __ ~() OMAH~ ___ :110 WAGON T~AI_~ 3 ?_!..1~05ZJ.IB04!B 0 0 0 0 :2 16 760520 761Ql1_ 
B MRO 30 OMAHA 211 STAGECOACH 3 157'10925770720 0 0 0 2 7760513761017 
B MRQ 30 OMAHA 212 YANKEE HI Ll 4 16 730425 770707 0 0 0 3 11 760505 761103 

_~ MRO __ ~() OMAHA __ .?13 CONP!Q.qA 2 2.Ll~99!.Ln08~0 0 0 0 f 1~ 760506 781016 
B MRO 30 OMAHA 214 TWIN :2 16710729770706 0 0 0 0 :2 17 760430 781103 
8 MRO 30 OMAHA 215 PA\liNEE 5 36 720412 770831 2 6740417 740926 <I 21 740417 781016 

_8 MRQ. __ ~() OMAI"!A ___ 2~6 HOLMES.P~R~ 4 21 74Q91L1l9?Q7 0 0 0 0 ~-.!~ 760518 7Bl10~ 
S MRO 30 OMAHA 217 BRANCHED OAK 7 46 740417 770B31 3 9 740417 740926 6 28 740'117 781102 
8 MRO 30 OMAHA 23480wMA"!-HALEY 4 86710511 770Bl1 0 0 0 0 3 12760602781006 
8_Po\~~LO~~!:!A ___ 2~~.?~~!:t<~W.E~(Q~RRISON) 16 25U~QJJ2U!HOI9 to 30740430740917 13 54 rAo~l3Q_7810!~_ 

8MRO 30 OMAHA 331 SHARPE (BIG BEND) 2 31 690520780816 0 0 0 0 t 15 760414 781011 
8 MRO 30 OMAHA 332 COLO BROOK 1 45110619770706 0 0 0 0 t 6 760721 770706 
8 MRO 30 OMAHA 334 FRANCIS CASE~AN .. 58 6~9!i~0817 0 Q 0 0 26 nH1.91L1~ 

-'-MRO--J"O OMA~35 LEwIS AND CLARKE (GA 2 25 680501 770819 0 0 0 16 160412 781010 
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\ AS-9 

INvE.NTOIU Of' TOTAL-P. CHL-A. & HCCHt OATA (POOL _S,TO"T,l,O"N~S") _ _ _ ________________________________ _ 
-,-,-. D1STAlt:TItlTAlS ••• _ 

TOTAL:-------TOTAL P------------II------CHLOllaPHYlL-A-------': -------SECCHI DEPTH-------l, _________ _ 
-U1STlucr p"RQJ NSiA NO!rS'""""CF'1RSr-UUsl NSu, N08S oFl'ltsr-mst Nsf" HoeS--OF!fl'!!>r-OTlsf-

1 NEW ENGLANO 22 29 382 110607 180831 0 0 0 0 0 0 0 0 
-:Z -NEW " l'OIlI{ j J 2~~'(lb(lT/90Sol 2 5 7m~rTI1005 5 9 6mf'fTITI-7~9~O~5ROnl----------

3 PHILADELPHIA 3 9 96 120510 731205 6 16 720510 73100' 3 9 730417 731004 
4 ULTIMORE 9 9 102 120831 760721 8 47 720831 760121 e 20 730413 740919, _________ _ 

-5 NOIiFOllI: 0 0 0 0- 0 0 0 0-0 0 ~1l--"- 0 
6 wiLMINGTON' 3 25 597 65010' 790925 IS 52730401 790730 24 259730401790909 
7 CHARLESTON 1 0 0 0 0 0 0 0 0 0 0 0 0, _________ _ 

-e SAVANN"(~~ :I 2~....,.-ro9a'(I(ll10 23 69 730~3 7 31113 2~'9""1~~2J190Si-' 
9 ,JACI<SONVILLE I 9 ' 53700501770119 2 4750513750812 4 14750224751113 

101l10BILE 17 80 1259 7:11025 791016 41 141 730607 771208 84 35 6 7J0607 1902,cl~'i----------
- , t - elJHAlO t 0 b 0 0 0 0 -0-0 0 0-- - -0- 0 

12 DETROIT 0 0 0 0 0 0 0 0 0 0 0 0 
13 CHICACO 0 0 0 0 0 0 0 0 0 0 0 0 0"--________ _ 

-HI ROc K lS[JJ.lO 1 4 f2§" -SSO"II11""lnnO 6 101404"1874092 4 6 Hi - '43alil -"n~92-' 
15 Sf PAUL 13 26 476 610113 191001 22 161 720102 790806 24 104 720702 7908 06 
16 Plll SSVRGH 14 83 1598 660105 700726 22 183130420741024 91 475 730420 770829'-________________ __ 

- 17 HuNtiNGtON 2r--n~jH Hij 2f3 - 'HHI01 35 9 'r - 730<ioj-73 io io---461"i 'f7j640j" 't!i oeo8 
18 LOUISVilLE. 15 5S 2418701012180420 52 ~60 111024770921 77 17 92 710602171129 
19 NASHVillE 1 91 1760_ 110107 790821 71 601 13()516 781012 89 718 710225 78101 ,' _________ _ 

- ";20 Sf lOlllS 1~53 "..,flO~o - '§6iS~6 13 3913050873iol9 13 3 9 ""730508 "'310i9 
21 MEMPHIS 4 45 740409 741009 4 12140409141008 4 12 740409 74100B 
22 VICKSSURG 26 360 7)0612 760602 25 77 110505 141018 25 71 720S05 74101B 

-23 "REw OAl URS .. ~~"37a "691::H~.a "-'7§68 i5 u 56 140322"14; ifi---2~0140j"22 -"790ai<5----------
24 liTTLE ROCK 10 62 1657 670906 791204 41 151 740 327 1 41018 97 778140327 19 11 05 
25 TULSA 35 lOB 1295 650301 791204 55 108 1.0304 741031 66 212 740304 790629 

-,& FOIit IiIM 1H 1~~50ir65ifof7§08i5 40 238120202190723 71 345 1~0304 796el '5----------
27 GALVESTON 0 0 0 0 0 0 0 0 0 0 0 0 0 
28 ALBUQUERQUE .. 12 167 150422 lB0814 8 28750501 780627 15 116 141016 790215 

-29 IU"NSAS CHV 1 1 ijj i190-6703j0790802---si~740~Oa7a6731 77 2S0 69061679000.' ----------
30 OMAHA 20 81 1061650104 lB1109 IB 5' 740417 751009 61 3627404117811 0 3 
31 WALLA WALLA 4 11 223650104150911 5 15750407150911 10 2175040775091,. _ ________ _ 

-32 SE.AfT[~" 6 1~46"6710IT7aio25 u 563 74 06i~80509 6 14 750602750905 
33 PORTLANQ 17 4 152650401 160927 2 6 7S0328 751030 2 5 7503:18 751030 
34 _SACRAMENTO 15 46 109 710412 191019 5 '4 750311 751113 16 21B 68"O~7~039-7~.~.~O~'ii7._ ________________ __ 

-,S-SANFi!lANclse 2 7 ,onS03t6,806013 6 16750310751112 5 1150312 750616 
36 LOS ANGE LES 2 0 0 0 0 0 0 0 0 0 0 0 0 

------ro1ALs 299 1216 21834650104 800h6 631 3535 11 102.<111 190806 917 6518 680109 191105 



AS-1O 

INV'(NTQRY OF TOTAl .... P. CHL- A. a seCCHI DATA (POOL STATIONS) 
-..;-'RuM8f:Fr(l"j!-PROJH:ls "iH THONE -Qin"iORE -ENff:iY--eY'""{)f§ fiiIer ••• 

- 'OBfiilcf-
fOT A.L :-------T OTA.L ~-----:------: ; ---..:..:::~!!19~£"~! b l:~------Il-------SECCH I OE~l~l 

PROJ Nsf. NoDs 5if[5, OlAST NSTA Noes oFI RST OLAST NSf" Noes OFIRST CLAst 

, NEw ENGLAND " " " " " 0 2 0 2 0 0 0 0 
-- ~ NEI,r -YQRK " , , , , , , , , , , , , , 

3 PHILADELPHIA , , , , , , 2 , , , , , , 
4 BALTIMORE • , , , , , , , 2 , , , , 

- 5 NOQFDL)( ' • 0 • • • • 0 0 0 0 0 ,- -, 
6 wilMINGTON 3 , , , , , , , , , , , , 
7 CHARLESTON , 0 0 0 0 0 0 0 0 0 -0 0 0 

~ D SAvANNAI·f , , , , , , 2 , , , , 2 , 
9 JACKSONVillE , , , , , , , , , , , , , 

'0 MOBilE " 13 " " 13 • 2 • • " " 
13 " - n BurF,i,UJ , 0 • • • 0 0 • 0 • 0 0 0 

12 DETROIT • 0 • • 0 0 • 0 0 0 • • • 13 CHICAGO 0 0 0 • 0 0 2 0 9 0 0 0 0 
" 14 ROCK iSlANO , , , , , , , , , , j 

15 51 PAUL " 
, 5 , , , , , , , 5 5 5 

'6 PlTTSr:URGH " 14 14 14 .. § "---. _ _ _ ' ___ ' _' ___ '_' ___ " ___ 1~ 
11 HUNTINGTON ,. ---25--25'-- 25 ' 25 " " " " 11 17 " " 18 lOUISVILLE .. .. .. 15 15 15 15 " 15 15 15 15 15 
19 NA. SHVlll~ 7 7 7 , 7 I I 7 I 7 '--1. » 20 Sf LOUIS ,'- --, , , , , , , , , , , 

'" 21 MEMPHI S , , , , • • • , • 
, , , 

'" 2'1 VI CKSBURG , 6 __ § • • § § ~ __ !i ___ • _ __ 6 ___ § 
' 2 3 NEW ORLEANS • , , , , 3 3 , , 3 , , , 
24 LITTLE ROCK " " " " " • • • • • • • • 25 TULSA 3~L _ _ ~Q ___ 2. _ _ 'q __ , 0 '. 15: 1.2-..J5~2-12 __ 1L.-1,!i 
26 FORT WORTH " " " 13 " • • • • 9 9 • , 
21 CiAL VESTON 0 0 0 0 0 0 0 0 0 0 0 0 0 
28 ALBUQUERQUE • 3 __ _ _ ' ___ .~_~ , "-------' , , , , , 
29 KAU SAS CITT " " " " " " " " " " " " " 30 OMAHA 20 20 " " 20 • 4 • 20 20 20 ' 0 
31 WALLA WAU" • -'- --' , , I , I 2-4------2. 
J2 SEATlLE • , 2 , 2 2 , , , • , 
33 PORl LAND " 

, 2 , , , , , , 
34 SACRAMENTO . ~ " " jI " I I • • • 3S ' SAN FRANCISC 2 , , , , , 2 2 , 2 2 
36 LOS ANGE LES , 0 0 0 0 0 0 0 0 0 0 

10TALS ". '" 2" '" '" 13' 13' '" 13' '" '" '" 
,,, 



In accordance with letter from DAEN-RDC, DAEN-ASI dated 
22 July 1977, Subject: Facsimil e Catalog Cards for 
Laboratory Technical Publications, a fac simi le catalog 
card in Lihrary of c.ongress MARC format i s reproduced 
below. 

Walker , William W. 
Empirical methods for predicti ng eutrophication in 

impoundments: Report 1 : Phase I, data base development / 
.by William W. Walker, Jr. (Environmental Laboratory, 
U.S . Army Engineer Watervays Experiment station). 
Vicksburg, ~tiss. : The St ation i Springfield, Va. 
availabl e from NTIS, [19Bl]. 

153, 55 p. : ill. ; 27 em. -- (Techni cal report / 
U.S. Army Engineer Waterways Experiment Station; E-8l-9). 

Cover title. 
"May 1981." 
"Prepared for Office, Chief of Engineers, U.S. Army, 

under Contract DACW 39-78-0053 , EWQOS Work Unit IE. II 
"Monitored by Environmental Laboratory, U.S. Army 

Engineer Wat enrays Experiment Station ." 
Bibliography, p. 151-153 . 

1. Computer programs . 2. Eutrophication. 3. Mathematical 
models. 4. Prediction theory. 5. Reservoirs. 

Walker, William W. 
Empirical methods fo r predicting eutr ophication . .. 19S1-

(Card 2) 

I. United States. Army. Corps of Engineers. Office of 
the Chief of Engineers. II. U. S . Army Engineer Waterways 
Experiment Station. Environmental Laborator y . III. Title 
IV. Series: Technical report (U.S. Army Engineer Waterways 
Experiment Station) ; E-8l-9. 
TA7.W34 no.E-Sl-9 


	Title
	Table of Contents
	Part I: Introduction
	Part II: Methods
	Part III: Database Structure
	Part IV: Database Codes 
	Part V: Project Lists
	Part VI: Watershed Characteristics
	Part VII: Reservoir Characteristics
	Part VIII: Hydrology Files
	Part IX: Water Quality Files
	Part X: Sedimentation Data
	Part XI: EPA National Eutro Survey
	Part XII: Hyposiographic Curves
	Part XIII: Varibility of TSI's
	Part XIV: Loading Estimation Methods
	App A: Data Inventories

