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INTRODUCTION

Background and Authorization

The water quality of Pago Pago Harbor has been of concern to the Ameri-
can Samoa Government, the tuna packers in American Samoa, and the U.

S. Environmental Protection Agency. The degradation of Pago Pago Har-
bor waters 1is caused by two main sources of pollution: point sources
and nonpoint sources of pollution.

Resources have been applied by these agencies toward minimizing the
effects of point source pollution (end of pipe discharges) through
treatment and/or diversion of wastewater from the Harbor. The Economic
Development Planning & Tourism Office and Environmental Quality Commis-
sion of the American Samoa Government focused on the evaluation of non—
point source pollution to obtain a more complete understanding of water
pollution in Pago Pago Harbor.

Kennedy/Jenks/Chilton was authorized jointly by the Environmental Qua-
lity Commission and the Economic Development Planning & Tourism Office
to perform a computer based nonpoint source evaluation of soil erosion
discharges into Pago Pago Harbor.

Objectives and Scope of Work

)

The purpose of the study is to estimate the changes in nonpoint source
pollutant loading into Pago Pago Harbor caused by land development in .
the tributary area. The Pago Pago Harbor hydrologic basin was identi-
fied by the Economic Development Planning & Tourism Office and the En-
vironmental Quality Commission to assess the magnitude and importance
of the aggregated nonpoint source contributions to harbor water quality
for a 25 year development period. The study applies the STORM computer
model to the Pago Pago Harbor drainage basin to estimate present and
future nonpoint source pollutant loadings to the Harbor and to thus
provide a portion of the data for informed future decisions on land
use.> This study documents information contained in the Coastal Zone
Management Atlas, U. S. Soil Conservation Service Soils Study, National
Weather Service data, U. S. Geological Survey stream flow data, and
field monitoring to examine the most probable cause of nonpoint source
harbor pollution: sediment transport and deposition.

The scope of work for this study contained in the contract dated April

16, 1985 consists of obtaining the required written and field informa-

tion to complete the calibration and production runs of the STORM model
and reporting the results in a report describing land uses contained in
the scenarios, methodology, the computer model, the input data and pa-

rameters, and predicted pollutant loads with changes in land use.
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Assumptions of the Study

The existing land use and future land use scenarios were approved for
use in the study by the American Samoa Government on September 15,
1985. These land use scenarios are depicted on Figures 5 and 6 and
were used by the model to arrive at estimated future solids loadings
into Pago Pago Harbor.

Description of the Study Area

American Samoa is the southernmost possession of the United States and
consists of a group of seven islands located in the South Pacific at
about 170 degrees west longitude and 14 degrees south latitude. See
Figure 1. Tutulla Island is the center of government and business with
a total land area of about 53 square miles. See Figure 2. Pago Pago
Harbor represents the economic¢ and social hub of American Samoa. The
study area is the Pago Pago Harbor section of Mauputasi County. This
hydrographic basin is bound by Sina Ridge, Maugaloa Ridge, and Papatele
Ridge. See Figure 3.

DISCUSSION

Physical Description of Project Site

The i1slands of American Samoa are of volcanic origin with the rugged
topographic relief common to Pacific volcanic islands. The islands
rise precipitously from the ocean and are covered with lush tropical
vegetation. Tutulla is geologically the most complex of the islands.
Its spine consists of overlapping centers of volcanic activity. The
north shore is deeply indented by embayments with little flat land oth-
er than at the mouth of each of the streams. The coastline is typified
by high cliffs plunging directly into the ocean. The southern coast-
line is slightly more protected. The Tafuna~Leone Plain extends along
the south side of the island from Nuuuli westward to Leone. This for-
mation is believed to be a late stage lava flow overlying a former bar-
rier reef during a lower sea stand, what 1is now Pago Pago Harbor was
carved as a major stream valley. A rise in sea level flooded the for-
mer valley and produced one of the deepest and most sheltered harbors
in the Pacific. Tutuila is the center of government and business with
a total land area of about 53 square miles. See Figure 2. Pago Pago
Harbor represents the economic and social hub of American Samoa. Visi-
tors remember this unique combination of ocean and mountains which form
shelter and harborage for fishing boats and cruise ships. Along its
shores are the hustle and bustle associated with the seat of Govern-
ment, commercial warehouses, farmers markets, fish canneries, marine
railway, and duty free shops.

The study area is the Pago Pago Harbor section of Mauputasi County.
This hydrographic basin is bound by Sina Ridge, Maugaloa Ridge, and
Papatele Ridge. See Figure 3.
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~Point and Nonpoint Sources of Pollution

Point sources of pollution generally refer to "end of pipe” discharges
which release waste materials into shore waters from municipal wastewa-
ter treatment plants and industrial plants. These types of discharges
are relatively simple to monitor and are currently adequately con-
trolled by the National Pollutant Discharge Elimination System (NPDES),
established in accordance with Section 402 of the Federal Water Pollu-
tion Control Act. This program requires a permitting procedure for all
point sources of pollution. After a permit is issued, each discharge
1s then monitored to ensure its compliance with the criteria as set .
forth in the conditions of the permit. The tuna packers and government
outfalls are the major sources of point source discharge into the
harbor and are controlled under the NPDES program of the Environmental
Quality Commission (EQC).

Nonpoint source pollution refers technically to any non-specific form
of pollution, including: agriculture runoff, silvicultural (forestry)
runoff, urban stormwater runoff, wind erosion, urban construction run-
off, and movement of wastes and other toxics through soil and into sur-
face or groundwater. In preparing the scope of study, experience indi-
cated that silviculture runoff and wind erosion were not evident in the
study basin. These were not included in the study nor was the movement
of toxics and other hazardous material. Control of nonpoint source
pollution is one of the basic concerns of American Samoa Envirommental
Quality Commission and Coastal Zone Management Office. It is tradi-
tionally an urban and agricultural land use problem and impacts adja-
cent waters through the processes of soil erosion, sediment transport,
and deposition. Many variables affect these processes and as a result
the relationship between the amount of soil that is moved by the ero-
sion process and the amount reaching receiving waters is complex. The
result is that there is no clearly definable ratio between soil eroding
on site and the amount reaching receiving waters.

Methodology

A method for estimating soil transport utilizing the Corps of Engineers
STORM computer model was selected by American Samoa to begin addressing
nonpoint sources of pollution. The model used data gathered from field
investigations by Kennedy/Jenks/Chilton and a review of available 1lit-
erature and atlases. This data was digitized and input into the STORM
program. Calibration of the modeling was based on an estimated loading
from actual field monitoring. The results of the model are presented
in tables depicting two scenarios representing present and future land
use.

GENERAL DESCRIPTION OF THE STORM MODEL

The STORM model was primarily designed to estimate surface water runoff
and sediment loading rates. See Appendix A. This information is
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generally used in the design of treatment and storage facilities to
control the quantity and quality of stormwater runoff and land surface
erosion. It may also be used, as in this project, to compare the vari-
ation in sediment loadings between existing and proposed land use sce-
narios. The existing and proposed land use scenarios modeled in this
study are illustrated on Figures 4 and 5.

The model considered the interaction between rainfall patterns, vegeta-
tion and soil properties, ground slopes, and land use characteristics.
in determinig sediment load patterns into Pago Pago Harbor. Based on
the available data from Kennedy/Jenks/Chilton, USGS, Soil Conservation
Service, National Weather Service, and the Government of American Sa-
moa; Kennedy/Jenks/Chilton and Dames & Moore jointly decided to consid-
er only those factors affecting surface runoff and land surface ero-
sion.

Governing Equations

The surface runoff was calibrated for each sub—basin by the coefficient
method. This involves using the following equation:

R=C (P - f)
where:

= Surface runoff for the area (inches)
Composite runoff coefficient
Rainfall in inches over the area
Depression storage.

- NeW--}
]

The inches of runoff were converted to flow volumes when applied to the
sub~basin surface area magnitudes.

Average annual runoff coefficients for the pervious and impervious ar-
eas of the sub-basin were estimated and subsequently weighted according
to the total fraction imperviousness for each land use, so as to obtain
a single composite runoff coefficient for each sub-basin. This coeffi~-
cient converts rainfall to surface runoff and is computed as follows:

L
C=¢Cp+ (c1 - Cp) X4Fy
i=T
Cp = Runoff coefficient for pervious surfaces

CI = Runoff coefficient for impervious surfaces

X4 = Area in land use i as a fraction of the total
sub-basin area.
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F; = Fraction of land use i that is impervious
L = Total number of land uses.

The composite runoff coefficient 1iIs assumed constant for each watershed
regardless of rainfall characteristics or antecedent moisture condi-
tions.

Once surface runoff is determined, the land surface erosion is computed
independently by the Universal Soil Loss Equation:

/%Wfé SER = EI * K * LS *# C * P * SDR

where: \?%ff%/’

SER = Land surface eroslon from the basin in tons per acre

EI = Rainfall factor based upon rainfall intensity and
erosive energy

K = S0il erodibility factor based on soil properties

LS = Length slope factor, a function of ground surface
slope, S, and overland flow length, L, as follows:

LS = VT  (0.0076 + .0053S + .0007652)
C = Cropping management, or ground cover factor
P = Erosion=-control practice factor

SDR = Sediment delivery ratio.

The SER value was used to estimate various contaminant loadings (i.e.,
BOD, total suspended solids, etc.)

Input Data* and Assumptions

The hourly rainfall recorded at the Atu'u station (Figure 6) was as-
sumed to be representative of that over the entire study area. The da-
ta base was created as follows:

1. Hourly rainfall values from the National Weather Service data base
for Atu'u Rainfall Station were related to corresponding values at
the Pago Pago Station via linear regression.

2. Median rainfall values for Pago Pago by month were converted to
Atu'u rainfall values via the relationship developed in 1.

3. Average annual rainfall was calculated by adding the twelve month-
ly values. In this study, the average annual rainfall was calcu-
lated to be 156.35 inches.

* Refer to computer printouts for actual input values.
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4. Actual month totals for Atu'u from April 1980 to October 1985 were
computed from hourly rainfall data base and tabulated. Months
with incomplete hourly rainfall records were discounted.

5. Different combinations for individual monthly rainfall values were
added until their total was close to the average annual rainfall
value. In this case, we arrived at a total of 155.7 inches.

6. Actual hourly rainfall values for each month (January through De-
cember) used in 5. above, were input as the model storm year for
the STORM program. The actual time of occurrence and magnitude of
each rainfall event are listed in the computer output.

This model storm year was held constant for all eight sub-basins and
was used in the coefficient method as P and in the computation of the
rainfall factor, EI, in the universal soil loss equation.

The runoff coefficients for impervious and pervious land used were de-
fault values within the STORM program, 0.90 and 0.15, respectively.
Land use areas, with respect to total sub-basin areas, X;, were obtain-
ed from the Coastal Zone Management Atlas of Samoa by planimetry. The
percent imperviousness, Fj, values were estimated from the Soil Conser-
vation Service Survey of American Samoa and areal photographs. Based:
on the sporadic nature of Samoa's agricultural -activity in the undevel-
oped areas, the Fagpy was estimated to be equal to Fyp4ye The maximum
number of land uses for any single sub-basin was four, Residential
(RESI), Non-Residential Urban Development (NRUD), Agricultural (Agri),
and Undeveloped (Undv).

The depression storage factor was assumed to be zero based on the
"flashiness" of the stream flow patterns and the steepness of the sub— _
basin ground slopes. With this assumption, evapotranspiration is con-
sidered_negligib1€7as it only serves to reduce the volume of water in
depression storage with time.

The soil erodibility factors for the different soil classifications
were previously determined by the soil conservation service and were
input without alteration.

In the determination of the length slope factors, LS, the slope ranges,
or groups, used were those presented in the CZM Atlas of American Samoa
and the Soll Conservation Service Soil Survey. There were no data
available on the overland flow length (the average distance a particle
of water must travel to enter a stream or gully). Due to the low con-
fidence level of this value at any magnitude, the flow length was al-
tered during calibration. Once assessed, this value was held comnstant
for all land uses, soll classifications, and slope groups.

The ground cover factors for each land use classification were esti-
mated from ranges published in the Soil Conservation Service, Erosion
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and Sediment Control, and from areal photographs of the study area.

The ground cover for the residential and urban areas was assessed to be
covered by grass sod and the undeveloped areas comprised of well
stocked, unmanaged (in which fires and grazing of undergrowth are not
controlled), woodland. The agricultural areas were intially assessed
as being covered by broad leafy crops, but this value was adjusted dur-
ing calibration to a value similar to the undeveloped areas. This was
justified by the sporadic agricultural activity in the undeveloped ar-
eas.

The erosion control practice factor was discounted as there is no wide-
spread, manmade control of erosion in the study area.

The sediment delivery ratio or the amount of sediment in the outflow
from the study area versus the amount delivered to the stream channel,
was determined as a function of each individual sub-basin area in
square miles. The input value was interpolated from Table 7 of the
STORM model users manual.

Input of design treatment and storage rates of the sub-basin outflow is
required to run the model. Since these factors are not to be
considered, values of O for each were inputted.

Calibration

The model was calibrated by Dames & Moore utilizing stream quality data
provided by Kennedy/Jenks/Chilton. Based upon stream quality test re-

sults and a storm event equivalent to 0.l0-inch of rainfall, a sediment
loading of 466 pounds (0.23 tons) was estimated. Sub-basin character-—

istics were assessed with respect to existing conditionms.

The "“Calibration Sub-Basin" associated with the stream quality sampling
point is indicated on Figure 6 as the area west of the dotted line (516
acres). Factors not clearly defined in the literature were altered un-
til the output from the calibration sub—basin matched the desired load-
ing. The main values varied are as follows:

1. Overland flow length - Low confidence level of this value at any
magnitude due to lack of study prompted its use as a calibration
variable. The program is highly sensitive to this value.

2. The model incorporates a slope factor which reflects the charac-
teristic of the ground slopes as tending to the lower or higher
limit of their range. The Soil Conservation Service and the CZM
Atlas of American Samoa indicated that the slopes tend slightly to
the lower limit, hence a slope factor of 0.40 was used. The re-
sult of this is a representative slope for a particular range that
is slightly lower than the average of the lower and higher limits.
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3. The ground cover factor, C, for agriculture was determined to be
near the high end of the factors for well stocked, unmanaged,
woodland (whereas the C for the undeveloped areas was near the
lower limit). '

The model was able to match the Kennedy/Jenks/Chilton sediment load
value and was determined to be ready for the production runs.

Qutput

The results of the model study on the two land use scenarios are pre-
sented on computer printouts. The general format of the output is
listing the input data and the surface runoff for each sub-basin. Af-
ter this information 1is listed for all eight basins, the sediment load-
ing out of each sub~basin 1s printed out with respect to each land use
classification and total sub-basin loading into Pago Pago Harbor. See
Appendix B.

POINT AND NONPOINT SOURCE POLLUTANTS SELECTION

The. model results were extrapolated to reflect American Samoa Govern-
ment interests by including nitrogen, phosphorous, and BODg in addition
to total suspended solids. Excerpts from the American Samoa Government
Water Quality Standards follow. Notice the stress placed on keeping
the quality of Pago Pago Harbor waters as clean as practical. Specific
criteria is listed for Pago Pago Harbor to include phosphorous, nitro-
gen, Chlorophyll a, turbidity, light penetration, dissolved oxygen, and
pH. (See excerpts Part C.) These criteria involve plant nutrients and
harbor fauna productivity.

"B. Embazgents
1. Description:

An embayment is a body of water subject to tidal
action and bounded by headlands which restrict the
exchange of water with the open ocean. A bay or
lagoon is an embayment if the ratio of the volume
of water in the bay (in cu. ft.) to the cross—-sec-
tional area (sq. ft.) of the bay at the entrance is
more than 700 determined at mean lower low water.
Consequently, the residence time of water in embay-
ments, as opposed to open coastal areas, allows for
the accumulation of land drainage materials which
influence water quality and marine ecosystems.

Examples of embayments are Pago Pago Harbor begin-
ning at line drawn from Blunt's Point to Breaker's
Point and Pala Lagoon inside of a line drawn
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from the easternmost point of the airport to the
nearest part of Coconut Point.

"2. Objective:

All embayments are to remain in as nearly their
natural state as possible.

"3. Pago Pago Harbor:

A large, deep and majestically beautiful seaport,
Pago Pago Harbor has been designated by the Ameri-
can Samoa Government to be developed into a trans-
shipment center for the South Pacific. In addi-
tion, the fishing and canning industry, which is
important to the economic development of the terri-
tory, is located in Pago Pago Harbor. The sur-
rounding area is the population center of Tutuila.

The EQC realizes that industrial development will
stress the water quality in the harbor. At the
same time, the harbor is widely used .as a source of
recreation and food by many of the island's resi-
dents. Recognizing its unique position as an em-
bayment where water quality has been degraded from
the natural condition, the EQC has established a
separate set of water quality standards for Pago
Pago Harbor.

"C. The following standards apply specifically to Pago Pago

Harbor:
Median Not Not to Exceed Not to Exceed
To Exceed the Given Value Given Value
Parameter Given Value 10%2 of the Time 2% of the Time
Turbildity (NTU) 0.75 1.0 1.5
Total Phosphorous 30 60 90
(ug P/1)
Total Nitrogen 200 350 500
(ug N/1)
Chlorophyll a 1.0 3.0 5.0
(ug/1)
-9—
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Median Not Not to Exceed Not to Exceed
To Exceed the Given Value Given Value
Parameter Given Value 10% of the Time 2% of the Time
Light Penetration 65% 45% 35%

Depth (ft.)

Dissolved oxygen: Not less than 70% saturation or less than 5.0 mg/l.
If the natural level of D.0O. is less than 5.0 mg/l, the natural level
shall become the standard.

The pH range shall be 6.5 to 8.6 and be within 0.2 pH units of that
which would occur naturally.

*To exceed given value 50, 90 and 98% of the time respectively.”

The pollutant data was extrapolated as follows: The STORM model manual
was reviewed to obtain prevailing national U.S. average values for the
pollutants of interest. A table of pollutant yield rates categorized
by land uSe and pollutant type was compiled from the average national
values., The yield rates in this application were adjusted to account
for actual physical conditions observed in American Samoa such as the
heavy ground cover, absence of sediment transport on steep farm slopes
and- the lack of sediment tramsport in the wet weather flows observed.
The—adjusted-yield rates were theén applied to the surface area.of each ~
land use type. by-basin_to determine the. annual pollutant loadings.~ The
annual total suspended solids yield was obtained from the model output
printout and related to the previously described yield rate. This re-
lationship 1s expressed as a ratio and is applied to all land use types

to obtain BOD5, and Nutrients (N & P) for each sub-basin. See Appendix
C.

The_point._ sources in-the. study area are the Star Kist and Van Camp fish

canneries and the Utulei wastewater ‘treatment planti: Information on
the quality and quantity of discharges from these sources were obtained
from the Draft Phase 1 Report prepared by CHoM Hill. A comparison of
point and modeled nonpoint discharges into the harbor will be prepared
as Table 5.

WATER QUALITY STANDARDS AND BEST MANAGEMENT PRACTICES

The utput_of the model_—show—that—erosion—and—sediment transport m may be”
of “concern (see Table 2). The American Samoa Government address ero-
sion and sediment transport in Section VI.A.ll of the Water Quality
Standards for American Samoa. This is quoted as follows:

-10-
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"Soil particles resulting from erosion on land involved
in earthwork, such as the construction of public works;
highways, subdivisions; recreational, commercial, or in-
dustrial developments; or the cultivation and management
of agricultual lands shall not enter any water of the
territory. This standard shall be deemed met upon a
showing that the land on which the erosion occurred or
is occurring is being managed in accordance with soil
congservation practices acceptable to the Director of
Agriculture, the EQC and the Director of Health, and
that a comprehensive conservation program is being
actively pursued, or that the discharge has received the
best degree of treatment or control, and that the seve-
rity of impact of the residual soil reaching the receiv~
ing body of water is deemed to be acceptable.”

Pollution emanating from nonpoint sources, such as sediment and urban
stormwater runoff, is much more economically and effectively controlled
at its source rather than by treating it once it has been carried off
and deposited downstream. Treating such contaminated water generally
is an unacceptable method of pollution abatement because technology
frequently cannot address the problem effectively, treatment costs are
prohibitive and cleanup efforts cannot proceed quickly enocugh to
guarantee prevention of damage to ecosystems affected by the polluted
waters.

While onsite management of such problems is often relatively expensive,
it is the preferred means of control (208 plan). Such a pollution con-
trol measure is referred to as a Best Management Practice (BMP). BMP's
are methods that allow use of a natural resource without detriment to
the environment or final depletion of the resource. BMP is defined in
EPA regulations as follows:

"The term Best Management Practices (BMP) means a prac—
tice, or combination of practices, that is determined by
a State (or designated areawide planning agency) after
problem assessment, examination of alternative practices
and appropriate public participation to be the most ef-
fective, practicable (including technological, economic
and institutional considerations) means of preventing or
reducing the amount of pollution generated by nonpoint
sources to a level compatible with water quality goals.”
(40 CFR Part 130)

Best management practices, by controlling sediment, also control other
water pollutants like toxic substances, nutrients and heavy metals in

transit, as well as biopathogens from animal concentration sites.

-11-
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BMP's can be broken down into two categories: structural and nonstruc-
tural. Structural measures refer to those practices which involve con-
struction on or around the periphery of the land site to contain or
treat sediment. These measures generally do not stop or slow the ero—
sion onsite, but stop the eroded soil and other materials from leaving
the site. This is a relatively expensive means of nonpoint source pol-
lution control and includes diversions (dikes, ditches and terraces),
filters, traps and basins.

Nonstructural measures actually slow down the erosion process and re-
duce the amount of sediment entering a receiving water. These are the
ideal methods of nonpoint source pollution control and include prac-
tices like vegetative stabilization, vegetative filters, mulches, net-
tings and chemical binders. Management and planning are also applica-
ble nonstructural measures. For construction projects, it 1is possible
to plan grubbing and grading activities to occur during the dry months
of the year, thus eliminating the single most important climatic factor
which causes erosion and sedimentation - rainfall. For some agricul-
tural operations, it is possible to rotate crops, rotate and defer
grazing in certain areas and to manage irrigation waters.

Man's land disturbing activities (for agricultural operations and grad-
ing and grubbing for urban development) can magnify the erosion process
by devegetating large areas of land, leaving them susceptible to those
climatic factors which cause erosion and sedimentation. Figures 7 and
8 are schematic representations of the sediment produced naturally in
an island watershed contrasted with the sediment produced by a develop—
ed island watershed.

W‘—_ﬁ'h‘“w I B e « P e SUNV VRSO
‘Appendix D contains a list of best management practices from the State
“of Hawaii functional plans. The costs listed are not current and the
‘measures are mentioned here for information and guldance only. Imple-

mentation of some of the appropriate measures may assist the American
Samoa Government in protecting the water quality of Pago Pago Harbor.

RESULTS AND CONCLUSIONS

Results

Land use changes anticipated for the Pago Pago Harbor study area are
graphically shown on Figures 4 and 5. This information is also pre-
sented in Table 1 categorized by land use and area in acres. A conver-—
sion of undeveloped land to residential use is shown for Faga'alu, Utu-
lei, Fagatogo, and Happy Valley sub=~basins. In Pago Pago, portions of
land use shift from undeveloped and agricultural to residential. 1In
Leloaloa, land use changes are expected to convert some agricultural
and residential land to urban. The Aua basin changes some land use
from agricultural to residential. There are no changes indicated-for. .

Onesosopo. It is estimated that{IIﬁTEErES“Uf”Gﬁ&é@élpped land and 62

-]12-
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TABLE 1

Estimated Land Use Changes

KennedyJenks/Chilton

Basin [ Type  !AcresExisting|Acres Future |Change

36 36 36 I I6 36 36 3 3 36 I I K 3636 I I 36 36 3 K I e W I 3 I A 3K I I W I W WK A I K A e A e I W I A I 3 I ¥ I K

Faga'alu Undevelaped 5949.70 551.20 -48.50
Agricultural 16.20 16.20
Residential 61.20 109.70 48.50
Urban 26.00 26.00
Subtotal 703.10 703.10

Utulei Undeveloped 63.90 41.90 -22.00
Agricultural 0.00 0.00
Residential 74.00 95.90 22.00
Urban 42.10 42.10
Subtotal 180.00 179.90

Fagatogo Undeveloped 118.00 109.90 -8.10
Agriculiural 0.00 0.00
Residential 76.00 84.10 8.10
Urban 25.00 25.00
Subtotal 219.00 219.00

Heppy Yelley  [Undeveloped 74.00 66.00 -8.00
Agricuitural 0.00 0.00
Residential 35.00 43.00 3.001
Urban 10.00 10.00
Subtotal 119.00 119.00

Pago Pago Undeveloped 563.00 533.40 -29.60
Agricullural 156.60 112.80 -43.20
Residential 154.80 228.20 73.40
Urban 20.60 20.60
Subtotal 895.00 895.00

Leloaloa Undeveloped 221.10 221.10
Agricultural 136.70 123.70 -13.00
Residential 123.70 120.00 -3.70
Urban 56.50 73.20 16.70
Sublotal 538.00 538.00

Aua Undeveloped 320.40 320.40
Agricullural 5.20 0.00 -5.20
Residential 67.20 72.40 5.20
Urban 7.20 7.20
Subtotal 400.00 400.00

Onesosopo Undeveloped 186.90 186.90
Agricultural 21.10 21.10
Residential 56.00 56.00
Urban 0.00 0.00
Subtotal 264.00 264.00

|Pago Pago Harbor Total 3,318.10 3,318.00

-13-
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acres of agricultural land will be converted to 161 acres of residen-
tial and 17 acres of urban use land in the study area.

The amount and rate of soil erosion by sub-basin and the delivery of
the sediment to Pago Pago Harbor are summarized in Tables 2 and 3.
These tables show the estimated amount of soll which is eroded in a
basin and the amount of soil that is expected to be transported under
median year rainfall into the harbor. The sediment delivered to the
harbor is generally a fraction of that which 1s eroded. For existing
land use conditions, it is estimated that 21,676 tons of sediment will
be delivered to the harbor annually. The model results show the amount
delivered to increase 24,690 tons annually as a result of the changes
in land use.

The American Samoa Government. water quality standard stresses nutri-
ents, solids, BODg5 and other biological production parameters within
Pago Pago Harbor. The computer model produced information om these
water quality standard parameters 1n two sets to evaluate existing and
future land use impacts. Existing and future land use values for sedi-
ment, phosphorous, total nitrogen, and BODs are compared in Table 4 by
sub-basins.

Point and nonpoint sources form the major pollutant source for the har-
bor. A comparison of the proportionate contributions may assist in the
prioritization of resources for harbor cleanup. Existing and future
nonpoint, and point source discharges are shown in Table 5 and Figures
9 and 10. The table and figures provide a graphic comparison of the
contributions of the point sources (canneries, wastewater treatment
plant) and nonpoint sources.

The changes in land use estimated for the study area will result in an
increase in pollutant loading into Pago Pago Harbor. A summary of the
changes in land use and increases in sediment, total nitrogen, phos-

- porous, and BODg pollutants for the study area is found in Table 6.

Conclusions

The data available from the CZM Atlas, National Weather Service, USGS,
and limited field sampling will support the use of the STORM model for
small hydrologic basins in American Samoa.

The modeling results can be refined with further field sampling. This
would result in closer calibration of the model with field conditioms.

LY

The, projééted changég/in land use appear to increase the sediment,
nutrieﬁt, and BODs/carried into Pago Pago Harbor by runoff from

nonﬁéint sources. .- See Table &.
coipt

-14-
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Existing Erosion and Sediment Delivery

Land Surface Erosion and Sediment Delivery per year
Basin Land Use |Land Surfece Erasion i
(Acres) [(Tons) {(Tons/acres) |(Tons) i{Tons/acre)
Faga'alu Undeveloped 600 14379 24.0 4026 6.7
Agricultursl 16 190 11.7 53 3.3
Residential 61 3371 55.1 944 15.4
Urban 26 103 4.0 29 1.1
Subtotal 7031 18042 257 5052 7.2
Utulei Undeveloped 64 791 12.4 316 4.9
Agricultural 0 0.0 0.0
Residential 74 4404 595 1762 23.8
Urban 42 167 4.0 67 1.6
: Subtotal 180 5362 29.8 2145 11.9
 Fagatogo Undeveloped 118 2780 23.6 1056 8.9
Agricultural 0 0.0 0.0
Residential 76 3185 419 1210 15.9
Urban 25 99 4.0 38 1.5
Subtotal 219 6064 27.7 2304 10.5
Happy Yalley|Undeveloped 74 1847 25.0 757 10.2
' Agricultural ol 0.0 0.0
Residential 35 1129 32.3 463 13.2
Urban 10 40 4.0 16 1.6
Subtotal 119 3015 25.3 1236 10.4
|Pago Pago  |Undeveloped 5631 12934 23.0 3492 6.2
Agricultural 156 5166 33.1 1395 8.9
Residential 155 6922 447 1869 12.1
Urban 21 82 40 22 1.1
Subtota! 894/ 2510S 28.1 6778 7.6
Leloaloa Undeveloped 221 5709 25.8 1713 7.7
Agricultural 137 6436 47.1 1931 14.1
Residential 124 1281 10.4 384 3.1
Urben 57 - 290 5.1 37 1.5
Subtotal 538] 13716 25.5 4115 7.6
Aua Undeveloped 320 5176 16.2 1656 S.2
Agricultural S 0.0 0.0
Residential 67 287 4.3 92 1.4
Urban 7 29 4.0 9 1.3
Subtotal 400 5492 12.7 1757 4.4
Onespsopo Undeveloped 187 2173 11.6 761 4.1
Agricultural 2! 1327 62.9 464 22.0
Residential 56 222 4.0 78 1.4
Urban Q 0.0 0.0
Subtotal 264 3722 14.1 1303 4.9
Totals 33181 80518 24.3 24690 7.4
-15-




TABLE 3

KennedyJenks/Chilton
Future Erosion and Sediment Delivery
Land Surface Erosion and Sediment Delivery per year
Basin Land Use [Land Surface Erosion {
(Acres) |(Tons) |(Tons/acres) |[(Tons) |(Tons/acre)
Faga'alu Undeveloped 600 14379 24.0 4026 6.7
Agricultural 16 190 11.7 53 3.3
Residential 61l 3371 55.1 944 15.4
Urbsn 26 103 4.0 29 11
Subtotal 703 18042 25.7 5052 7.2
Utulei Undeveloped 64 791 12.4 316 4.9
Agricultural 0 0.0 0.0
Residential 74 4404 59.5 1762 23.8
Urban 42 167 4.0 67 1.6
Subtotsi 180 5362 29.8 2145 11.9
F agatogo Undeveloped 118 2780 23.6 1056 8.9
Agricultural 0 0.0 0.0
Residential 76 3185 41.9 1210 15.9}
Urban 25 99 4.0 38 1.5
Subtotal 219 6064 27.7 2304 10.5
Heppy Yalley| Undeveloped 74 1847 25.0 757 10.2
Agricultural 0 0.0 0.0
Residential 25 1129 32.3 463 13.2
Urban 10 40 4.0 16 1.6
Subtotsl 119 3015 25.3 1236 10.4
|Pago Pago | Undeveloped 5631 12934 23.0 3492 6.2
Agricultursl 156 5166 33.1 1395 3.9
Residential 155 6922 44.7 1869 12.1
Urban 21 82 4.0 22 i.1
Subtotal 894 25105 28.1 6778 7.6
Leloaloa Undeveloped 221 5709 25.8 1713 7.7
Agricultural 137 6436 47.1 1931 14.1
Residential 124 1281 10.4 384 3.
Urban 57 290 5.1 87 1.5
Subtotal 538] 13716 25.5 4115 7.6
Aua Undeveloped 320 5176 16.2 1656 5.2
Agricultural S 0.0 0.0
Residentisai 67 287 4.3 92 1.4
Urban 7 29 4.0 9 1.3
Subtotsl 400 5492 13.7 1757 4.4
Onesusopo | Undeveloped 187 2173 11.6 761 4.1
Agricultural 21 1327 62.9 464 22.0
Residential 56 222 4.0 78 1.4
Urban 0 0.0 0.0
Subtotal 264 3722 14.1 1303 4.9{
Totals 3318 80518 24.3 24690 7.4
iy S| K #
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TABLE 4

Existing Nonpoint Source Annual Outputs

Total
Area Sediment PO, Nitrogen BODs
Basin Name (Acres) (Tons) (Tons) (Tons) (Tons)
Faga'alu 703,10  4804.4 4.3 46.7 99.2
Utuledi 180.00 1306.8 3.9 9.6 34.6
Fagatogo 219,00  1406.3 1.4 13.4 29.4
Happy Valley 119.00 921.7 0.8 8.9 19.1
Pago Pago 894.40 6388.1 6.8 51.8 127.5
Leloaloa 537.90 3790.6 2.6 29.3 70.0
Aua 400.00 1756.1 1.5 17.3 36.1
Onesosopo 320.00 1302.7 1.0 10.9 25.1
TOTALS 3373.40 21675.8 22.3 187.9 441.0
Future Nonpoint Source Annual Outputs
Total
Area Sediment POy Nitrogen BODg
Basin Name (Acres) (Tons) (Tons) (Tons) (Tons)
Faga'alu 703.10 5051.9 7.1 46.6 111.5
Utulei 180.00 2145.0 8.7 13.9 62.7
Fagatogo 219.00 2304.3 6.5 18.0 59.7
Happy Valley 119.00 1236.2 2.7 10.5 29.9
Pago Pago 894.40 6778.2 11.8 54,7 151.0
Leloaloa 537.90 4114.8 3.8 31.1 78.9
Aua 400.00 1757.4 1.5 17.3 36.2
Onesosopo 320.00 1302.7 1.0 10.9 25.1
TOTALS 3373.40 24690.6 43,2 203.0 555.0
-17-
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TABLE 5
Existing Point and Nonpoint Source Comparison
(Tons/Year)

Name Sediment Total N Total P BODs
Existing Nonpoint 21676 188 22 441
Future Nonpoint 24690 203 43 555
Point Existing#* 1000** 912 90 3811

*Data extracted from Phase 1 Report Draft by Ch2M Hill.

**Total suspended solids.

TABLE 6

Summary of Changes in Pago Pago Harbor Basin o

A. Lland Use (Acres)

Undeveloped Agriculture Residential Urban Total

Existing 2147.00 335.80 647,90 187,40 3318.10
Future 2030.80 273.80 809.30 204.10 3318.00
Change 116.20 62.00 161.40 16.70

% Change (=)5.41% (=)18.46% (+)24.91%7 (+)8.91%

B. Pollutants (Tons/Year

Sediment Total Nitrogen Phosphorous BOD5
Existing 21675.81 187.87 22.31 440.96
Future 24690.60 202,99 43.19 555.04
Change 3014.79 15.11 20.88 114,08
% Change (+)13.91% (+)8.05% (+)93.58%  (+)25.87%
-18-
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Nonpoint source lmpacts may be lessened through the application of Best
Management Practices (State of Hawail Department of Health).

The combined point source (canneries and wastewater treatment plant)
contribution of pollutants in the study area is estimated to be 2 to QL

‘times greater than the combined nonpoint source contribution. 'Sea ~

. Figures 9 and 10.

The sediment contribution from nonpoint sources is approximately 22 to.
25 times greater than the total suspended solids input of the canneries

. and wastewater treatment plant. See Table 5 and Figure 10.

=19~
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APPENDIX . ap- DESCRIPTION OF STORM MODEL

PURPOSE OF THE MODEL

This model provides a means for analysis of the quantity and qualitf of
runoff from urban or nonurban watershed. The two main types of output
are statistical information on gquantity and quality of washoff and
overflow and pollutographs for selected individual events. ILoads and
concentrations of six basic water quality pa;ameters are computed (sus-
pended and settleable solids; biochemical oxygen demand, total nitrogen,
orthophosphate, and total'coliform). Land surface erosion is also

computed. The model can aid in the sizing of storage and treatment

. facilities as well as characterize the quantity and quality of storm

water runoff and land surface erosion. The model considers the interaction

of seven storm water elements:

) rainfall

o runoff

o dry weather flow

o pollutant accumulatién and washoff
o land surface erosion
o = treatment rates

o detention reservoir storage

The program is designed for period of record analysis using continuous
hourly precipitation data. It is, therefore, a continuous simulation

model although it may also be used for single events.



DESCRIPTION OF THE PROGRAM

Plate B-1l shows a schematic representation of the seven storm water
eleménts modeled by STORM. In the model; rainfall washes dust and dirt
and the associated pollutants off the watershed. The resulting runoff
is routed to treatment-storage facilities, if available, where runoff
less than or equal to the treatment rate is treated and released.

Runoff exceeding the capacity of the treatment pl;nt is stored for
treatment at a later time. If storage is exceeded, the untreated excess
is ﬁasted'through overflow directly into the receiving waters. If no
treatment or storage is available, the quantity and quality of the

direct runoff is generated.

The following sections describe the methodology of the approach used in
estimating storm water runoff quantity and quality. The four méjor
steps involved are (1) the comﬁutation of runoff quantity. (2) the
computation of runcff quélity. (3) the computation of treatmenﬁ, storage,

and overflow, and (4) computation of land surface erosion.

Computation of the Quantity of Runoff

Runoff quantity can be computed by one of three methods, the coefficient
method, the U.S. Soil Conservation Service Curve Number Technique, or a

combination of the two. The coefficient method specifies thatba certain

‘fraction of rainfall will run off each hour of each rainfall event while

the SCS method uses a rainfall-runoff relationship based on antecedent

conditions for each rainfall event. The third option uses the coefficient
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method on impervious areas and the SCS method of pervious areas, weighting

the sum according to the total fraction of impervious area.

Computation of the Quality of Runoff

Pollutants'ﬁend to accumulate on the land surface in many ways. Some of
the most common accumulations occur in debris dropped or scattered by
people, sidewalk sweepings, or erosion, and debris from construction or
renovatigns, remnants of household refuse, residue from automobile
exhaust and tires, and the fallout of particulate matter from the air.
Ifrespéctive of the way in which pollutants tend to accumulate on the
watershedq, they can be generally classified into one of the following
categoriés of street litter: rags, paper, dust and dirt, vegetation,

and inorganics.

Some of the most significant water quality parameters include suspended
and settleable solids, chemical and biochemical oxygen demand, nitrogen,
phosphorous and coliform bacteria. Other péllutants found in stormwater
runoff can‘include‘pesticides, herﬁicides,.and numerous inorganic con-

stituents.

Two methods for specifying pollutant accumulation are available in
STORM, the dust and dirt method, and the daily pollutant accumulation

method.

The dust and dirt method assumes that all pollutants are associated with

the dust and dirt accumulation in the streets. A study done in Chicago



concluded that the most significant category of street litter is dust

and dirt except during the fall when orgaﬁic material becomes the

dominant component. The Chicago study also determined/the dust and dirt
accumulation rate in the streets of several test areas and related the
concentrations of various pollutants to the amount of dust and dirt.

This option in STORM allows the user to specify the dust and dirt accgmu-.
lation in terms of weight per day per length of gutter (kgs/day/LOO'mi‘

of gutter) for each land use. The pollutants are expressed as fractions-
of the éust and dirt for each land use. This method of pollufant accumula-
tion should not be used where a significant portion of the pollutants

come ffom areas other than streets nor‘where nﬁn—urban land uses represent
a significant portion of the watershed. Use of the dust and dirt method’ "

on a non-urban watershed would require specification of ficticious

street qutter densities for each land use.’

The second method of pollutant accumulation is the daily pollutant
accumulation method. It is to be used in watersheds where a significant
portion of the pollutants are assumed to come from areaé other than
streets or where a significant portion of the land uses are non-urban.
The‘method requires only average daily accumulation rates for eaéh
pollutant. - Dust and dirt accumulation rates are not required. Street

sweeping is not allowed with this method.

Computation of Land Surface Erosion

The universal soil-loss equation is used to calculate land surface

erosion.



Where
SER =
- EI =
K =
LIS =
P =
SDR =

SER = EI*K*LS*C*P*SDR

land surface erosion from the subbasin in tons/acre (metric

tons/hectare) for the event
rainfall factor based on rainfall erosive energy
s0il erodibility factor based on soil properties

length-slope. factor, a function of ground surface slope and

overland flow length (L) as follows:

Is= L - (.0076 + 0,00538 + 0.00076§?), where S is ground

slope in percent

cropping-management factor represents the character and

extent of ground cover (grass, bush, trees, etc.)

erosion~control practice factor, intended to represent manméde

' t
erosion control practices or structures

sediment delivery ratio
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RAINFALL DATA FOR ATU'U STATION
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WATERSHED DATA

NAMEWS HXLG EXPTE  REFF  TRTP  TSUBC IPACUN
FAGA' ALY 4 2,000 0700 0,00 0,00 2

AREA RFU J{ElY WU DM W POPULA
702,00 1.00 0 0,00 0,00 0.00 0.

DAILY EVAPORATION RATES FOR EACH HONTH,JAN-DEC IN INCHES/DAY
0,00 0,00 0,00 0,00 0,00 9,00 0,00 0.00 0,00 0.00 9,00 0,00

LOSSER CFERY CIwp DEPRESSION STORAGE (INCHES)  EERC  EFRC

1 0.15 0.90 0.00 0.0 0.0

INPUT DATA DESCRIBING LAND USE AND FOLLUTANTS

PRONT  FIMP  STLEN NCLEAN i POUNDS FOLLUTANT PER ACRE PER DAY

SusP SETL BOD N P04
8.7 40,0 0.0 0
3.7 60.0 0.0 0
85,3 20,0 0.0 0
2,3 20,0 0.0 0

COMPUTED RUNGFF COEFFICIENT FOR WATERSHED I80,32415

FRACTION OF WATERSHED THAT IS IMPERVICUS 150,2322

EHPN/ACRE/DAY
CoL1
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BASIN SOIL PROPERTIES

JOR PARAMETERS

HAX DEPTHS FOR WHICH SOIL PROPERTIES ARE ILENTIFIED

KAX SOIL PARANETERS FOR EACH DEPTH

HaX CHARACTERS IN SOIL CLASSIFICATION CODE

HAX CHARACTERS IN SLOFE GROUF CODE

SLOFE GROUP WEIGHTING FACTOR
RATID OF HOURLY 70 30-HINUTE RAINFALL INTENSITY
ENERGY REDUCTION COEFFICIENT DUE TO SNOWNELT

SLOFE GROUP [iATA

- e e e o e

SLOPE CORE = A
SLOPE RANGE=13.0  30.0

SLOPE GROUP 23

- 0 o e

SLOPE CODE = f
SLOFE RANGE=30.0  60.0

SLOPE GROUP 33

SLOPE COLE = A 20
SLOFE RANGE70.0 ¥R

SLOPE GROUP 4}

SLOFE CORE = A
SLOPE RANGE= 0,0  30.0

SOIL PROPERTIES

SOIL SLOPE LEPTH K AT
TYPE GROUP  (IN) DEPTH

DEPTH K AT
(IN) DEPTH

DEPTH K AT
(IN) LEPTH

Al
A2
FF
U

B d P e

-

#oUow ionn

< f’ <
o O~ >
Tl N O B3 2 b O

-



LAND SURFACE EROSION INPUT DATA FOR SUBBASIN NOB

1

SEDIHENT TRAP EFFICIENCY= 0.0 PERCENT

LAND SOIL  SAWFLE OVERLAND  GROUND  GROUND EROSION S0IL  SEDIMENT
USE TYPE SIZE FLOW SLOPE COVER CONTROL ERODIBILITY DELIVERY
CobE DISTANCE FACTOR  FACTOR  FACTOR RATIO
PERCENT T PERCENT  PERCENT PERCENT  HR/FT  FRACTION

(PALUY  {XLTH)  (SLOPE)  {(GCOV)  (ECF) {XK) (SIR)

DEFAULT VALUES FOR UNIVERSAL SOIL LOSS EGUATION VARIABLES'
100,000 300.000 0,000 10,000 100,000 0,000 0,280

LAND USE DATA READ FROH EACH R-CARI IS MERGED WITH SOIL PROPERTIES AND ERDSION DEFAULT
VALUES AS SHOWN BELDWB{15T LINE = CARD AS READ,2ND LINE = VALUES USED IN CONPUTATIONS)

R RESI FFA 15,000 50,000 0,000 1,000 100,000 0.000 0,280
15,000 50,000 94,000 1,000 100,000 0.100 0,280

R RESI UAA 85,000 50,000 0,000 1,000 100,000 0,000 0,280
83,000 50,000 12,000 1,000 - 100.000 0.170 0,280

R NRUR  UAA 100,000 50,000 0.000 1,000 100,000 0,000 0,280
100,000 50,000 12,000 1,000 100,000 0.170 0,280

R UNDV  UAA 6,000 50,000 0.000 0,300 100,000 0.000 0,280
6,000 50,000 12,000 0,300 100,000 0.170 0.280

R UNIW FFA 94,000 50,000 0,000 0,300 100.000 0.000 0.280
94,000 50,000 94,000 0,300 100,000 0,100 0.280

K AGRT  UAA 88,000  50.000 0.000 0,800 100,000 0.000 0.280
88,000 50,000 12,000 0.800 100,000 0.170 0.280

K AGRI FFA 12,000 50,000 0,000 0,800 100,000 0,000 0,280
12,000 50.000 94,000 0.800 100,000 0,100 0.280

END OF LANL USE AND SOIL EROSION DATA

AVE LAND SURF EROSION AND SEDIMENT DELIVERY

LAND AREA  PERCENT POTENTIAL SEDIMENT

USE IN OF AREA LAND SURF DELIVERY
ACRES SAWFLED  ERDSION  RATID .

HR/FT FRACTION

REST 61.2 100,000 0.010 0,280
NRUD 26,0 100,000 0.002 0,280
UNIV 399.7 100,000 0,014 0,280
AGR1 1642 100,000 0.006 0,280

COMPUTED

LENGTH~
SLOPE
FACTOR
(XLS)

51,0613

1.2773

1.2773

$.2773

31,0613

1.2773

51,0613



1 TREATHENT RATE{(S) ¥

TREATMENT RATE NGO, DF STORAGES

ILL BE INVESTIGATED

NO. OF POLLUTOGRAPHS

PLOT

PRINT

IPRTS  IERDNX

IAGE

IFLOD

0.0000 1

STORAGES TO RE USED WITH AROVE TREATHENT RATE

0

0,000

0

0

0 0

0

0



PAGE 1

ALL 8 SUBBASINS (EXISTING)
DUANTITY ANALYSIS

TREATHENT RATE = 0,0000 IN/HF, 0.0 CFS, 0.000 MGD ATU’U STATION
"STORAGE CAPACITY= 90,0000 INCHES, 0.0 AC-FT,  0.000 MG FAGA’ALY
EVENT ---D A T E--- HRS NO ---RAINFALL--~ RUNG DUTF HRSTO --S5TORAGE-- --—-OVERF L 0 §--~- --- TREATHENT---- —-AGE OF STORAGE---

YEAR HO DY HR STORAG DRTN

HRS INCH INCH INCH EMPTY DURTN MAX NO ST DUR WASTE INITL HRS INCH AGE! AGED AGE3I AGE4 AGES

_" KEERD RSUAXAILED 2T SRKKEY KKET K3KO KXAT XA7A KATB XKLKS XD $3X10 £11 %12 X13 XKX14 KKK15 kX816 1XX17 $R18 X319 RA20 X421 $X22

AVE OF 300 EVENTS  26.3%% 2.3
' AVE OF 300 OVRFLW EVENTS 2,3

¥ NON-OVERFLOW EVENTS ONLY.
\' IEXCLUDING O DRY PERICDS

- rd Vs

- -

-

0.0% 33 000 0.0 0.0 0.0 0.0 0.0
0 2.1 017 012 3.3 0,00 000 0.0 00 0.0 0.0

+ +



AVERAGE ANNUAL STATISTICS FOR 1 YEARS OF RECORD FOR THE PERIDD BEGINNING 990101 AND ENDING 991231

NUMBER OF EVENTS = 300,0

NUNRER OF DVERFLOWS = 300.0

INCHES
PRECIFITATION ON WATERSHED 153,70
SURFACE RUNOFF FROM WATERSHED 50,47

OUTFLOW
{SURFACE RUNOFF + DRY WEATHER FLOW) 50,47

DRY BEATHER FLOW BURING TIMES
OF RUNOFF OR STORAGE 0400

OVERFLOW TO RECEIVING WATER 50;47

INITIAL OVERFLOW TO RECEIVING WATER 35.75

FRACTION OF RAINFALL =0,32

FRACTION OF OQUTFLOW =0.00

0,32y OF RUNOFF =1.00, OF OUTFLOW =1.00

FRACTION OF RAINFALL

FRACTION OF RAINFALL =0,23, OF RUNOFF =0,71, OF OUTFLON =0,71
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i . . B

Vi /
ME W

- dm dm

WATERSHED BATA

LNDUSE

RES!
NRUD
UNDV

LOSSEQ CPERV CIHp

NAMENS NXL6 EXPTE  REFF  TRTP  TSUBC IPACUM
UTULEI 32,000 0,700 0,00  0.00 2

AREA RFU 100 DU DVIMX W POPULA
180,00  1.00 0 6,00  0.00 Q.00 0,

[AILY EVAPORATION RATES FOR EACH MONTH,JAN-DEC IN INCHES/DAY
0,00 0,00 0,00 0,00 0.00 0,00 0,00 0.00 0,00 0.00 0,00 0.00

DEPRESSION STORAGE (INCHES)  EERC  EFRC
1 0.15 0.90 0.00 0.0 0.0

INPUT DATA DESCRIBING LAND' USE AND POLLUTANTS

FRCNT  FIMP  STLEN NCLEAN U4 FOUNDS POLLUTANT PER ACRE PER DAY
5usp SETL RKOD N P04
.1 40,0 0.0 0
25,4 6040 0.0 0
35,5 20,0 0.0 0

COMFUTED RUNOFF COEFFICIENT FOR WATERSHED 15043183

FRACTION OF WATERSHED THAT IS IMPERVICUS 1S0.3758

BHPN/ACRE/DAY
CoLI
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RASIN SOIL FRDPERTIES

JOB PARANETERS

HAX DEFTHS FOR WHICH SOIL PROFERTIES ARE TRENTIFIED =
MAX SOIL PARAMETERS FOR EACH IEFTH
HAX CHARACTERS IN SOIL CLASSIFICATION COBE
HAX CHARACTERS IN SLOFE GROUP CODE

SLOPE GROUP WEIGHTING FACTOR
RATIO OF HOURLY TO 30-KINUTE RAINFALL THTEHSITY
ENERGY REDUCTION COEFFICIENT INE D SNOWHELT

SLOPE GROUP TIATA

SLOPE CODE = f
SLOPE RANGE=13.0 30,0

"SLOFE GROUP 23

SLOPE CODE = A

SLOPE RANGE=30.0  40.0

SLOFE GROUP 3;

SLOPE COIE = A

SLOPE RANGE=70.0 %%

SLOFE GROUF 43

SLOPE CODE = 8
SLOPE RANGE= 0.0 30.0

SOIL PROPERTIES

S0IL SLOFE DEFTHK A1

DEPTH X AT _IEPTH K AT

TYPE GROUP  (IN) LEFTH  {IN) DEFTH - {IN) DEPFTH
f 1 18,0 017 480,07 005 0.0 0,00
A2 2 18.0 0.7 40.0. 0,15 0.0 0.00
FF 3 29,0 0,10 0.0 0.00 . 0.0 0.00
UA 4 40,0 0,17 0.0 000 0.0 0.00



. LAND' SURFACE ERDSION INFUT DATA FOR SURBASIN NO@

2

l SEDINENT TRAP EFFICIENCY= 0.0 PERCENT

l LAND SOIL  SAMPLE OQVERLAND  GROUND
USE TYPE SIZE FLOW SLOPE

GROUND

EROSION

S0IL

SEDINENT

COVER CONTROL ERODIBILITY DELIVERY

CODE DISTANCE FACTOR  FACTOR
PERCENT  FT PERCENT  PERCENT PERCENT
(PALUY  (XLTH)  (SLOPE)  {GCOW)  (ECP)
DEFAULT VALUES FOR UNIVERSAL SOIL LOSS EGUATION VARIABLES®
l 100,000 300,000 0.000 10,000 100,000

FACTOR
HR/FT
(XK)

0.000

RATIO
FRACTION
(SIR)

0,400

LAND USE DATA READ FROM EACH R-CARD IS5 MERGED WITH SOIL PROFERTIES ANI EROSION DEFAULT
VALUES AS SHOWN BELOWE(1ST LINE = CARD AS READ,2ND LINE = VALUES USED IN COMPUTATIONS)

K RESI UAA 76,000 50,000 0.000
76,000 50,000 12,000

R RESI FFA 4,000 50,000 0.000

2
24,000 50,000 94,000

R NRUDI UAA 100,000 50,000 0.000
100,000 50,000 12,000

R UNDV  UAA 33,000  50.000 0.000
33,000 50,000 12,000
R

UNDV  FFA 67,000 50,000 0,000
67,000 50,000 94,000

END OF LAND USE AND SOIL EROSION DATA

LAND AREA  PERCENT POTENTIAL SEDINENT

USE IN OF AREA LAND SURF DELIVERY
ACRES SAMPLED  ERDSION  RATIO

HR/FT FRACTION

RESI 74,0 100,000 0.014 0,400
NRUT! 42,1 1004000 0.002  0.400
UNIV 63,9 100,000 0.010 0,400

I_ AVE LAND SURF EROSION AND SEDIMENT LELIVERY

1.000
1.000

1,000
1,000

1,000
1,000

0.300
0.300

0,300
0,300

100,000
100,000

100,000
100,000

100,000
100,000

100.000
100,000

100,000
100,000

0.000
0.170

0,000
0,100

0.000
0.170

0.000
0.170

0.000
0.100

0.400
0,400

0,400
0,400

0.400
0,400

0.400
0,400

0,400
0,400

COMPUTED

LENGTH-
SLOPE
FACTOR
{XL5)

1.2773

51,0613

1,2773

1.2773

51,0613



1 TREATHENT RATE(S) WILL BE INVESTIGATEDR

TREATHENT RATE NO. OF STORAGES  NO. OF POLLUTOGRAPHS  PLOT  PRINT IPRTS IERDMX  IAGE  IFLO
0.0000 1 0 0 0 0 0 0 0

STORAGES TO HE USED WITH AROVE TREATMENT RATE 0,000



QUANTITY ANALYSIS
EATHENT RATE = Q.0000 IN/HR, 0.0 CF5, 0,000 MGD ATU’U STATION
ORAGE CAPACITY= 0.0000 INCHES, 0.0 AC-FT, 0,000 MG UTULET
ENT ---D'A T E--- HRS NO ---RAINFALL--- RUNO DUTF HRSTO --STORAGE-- ---- DVERFLOW——-—- TREATHENT---- --AGE DF STORAGE---
YEAR MO DY HR STORAG DRTN HRS INCH INCH INCH EMPTY TURTN  MAX HO ST DUR WASTE INITL HRS 1INCH AGEl AGE2 AGEJ AGE4 AGES

FEL XIRXXIXXAED X3 KRNREA RKAD X¥6 $XXT XATA SXTR X568 KXSKD £X310 ¥11 X12 K13 $8R14 KRE1T X416 AXR17 $318 KX19 XH20 HA21 122

lGE 1 ALL B SUBBASINS (EXISTING)

00 0.0% k2
008 1,0 2.1 0.22 0,16 3,

AVE DF 300 EVENTS  26.3%% 2,3 2.4 0.0
1 0.0

2 3
E OF 300 QURFLW EVENTS 2.3 2, 3

2 33 0 3 0.00 0.0 0,0 0.0 0.0
2 1.0 3.3 ¢ 3 0,00 0,0 0.0 0.0 0.0

NON-DVERFLDW EVENTS ONLY,
EXCLUDING O DRY PERIODS



AVERAGE ANNUAL STATISTICS FOR 1 YEARS OF RECORD FOR THE PERIOD BEGINNING 990101 AND ENDING 991231

NUHBER OF EVENTS = 300,0

NUMRER OF CVERFLOMS = 300.0

INCHES
PRECIPITATION ON WATERSHED 185,70
SURFACE RUNOFF FROM WATERSHED 67.24

QuUTFLOW
(SURFACE RUNOFF + DIRY WEATHER FLOW) 67,24

ORY WEATHER FLOW IURING TIMES
OF RUNOFF OR STORAGE 0,00

DVERFLOW TD RECEIVING WATER 67.24

INITIAL OVERFLOW TD RECEIVING WATER 47.43

FRACTION OF RAINFALL =0.43

FRACTION OF OUTFLOR =0.00
FRACTION OF RAINFALL =0.43, OF RUNOFF =1.00, OF OUTFLO¥ =1.00

FRACTION OF RAINFALL =0.31, OF RUNOFF =0.,71, OF OUTFLOW =0.71



WATERSHED DATA

NAKEWS MXLG EXPTE  REFF  TRIP  TSUBC IPACUM
FAGATOGD 3 2,000 0,700 0,00 0.0 2
AREA RFU 100 WU DVURX WU POFULA

LOSSER
1

LNDUSE ~ PRONT

RESI 34,7
NRUD 1.4
UNIV 33.9

219,00  1.00 0 000  0.00 0,00 0,
DAILY EVAPORATION RATES FOR EACH MONTH, JAN-DEC IN INCHES/DAY
0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0.00 0.00 0,00 0,00

CFERY CIHP DEPRESSION STORAGE (INCHES)  EERC  EFRC
0,135 0,90 0.00 0.0 0.0

INFUT DATA DESCRIBING LAND USE AND POLLUTANTS

FINP  STLEN NCLEAN 1} POUNDS FOLLUTANT PER ACRE PER DAY

SUSP SETL ROD N P04
40,0 0.0 0
60,0 0.0 0
20,0 0.0 0

COMPUTED RUNOFF COEFFICIENT FOR WATERSHED IS0,3B4625

FRACTION OF WATERSHED THAT IS IMPERVIOUS 150,3150

BHPN/ACKE/DIAY
foLI
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BASIN SDIL PROPERTIES

HAX DEFTHS FOR WHICH SOIL PROFERTIES ARE IDENTIFIED
MAX SOIL PARAMETERS FOR EACH DEPTH

HAY. CHARACTERS IN SOIL CLASSIFICATION CODE

HAX CHARACTERS IN SLOPE GROUP CODE

SLOPE GROUF WEIGHTING FACTOR

RATIO OF HOURLY TO 30-MINUTE RAINFALL INTENSITY
ENERGY REDUCTION COEFFICIENT DUE TO SNOWMELT

SLOFE GROUP DATA

i e e s

SLOPE COIE = A
SLOPE RANGE=15.0 30,0

SLOPE GROUF 23
SLOPE COIE = A
SLOPE RANGE=30.0  60.0

5SLOPE GROUP 3;
SLOPE COLE = A

SLOPE RANGE=70.0 ¥k

SLOFE GROUF 4;

- o ot e e e

SLOPE €ODE = A

SLOPE RANGE= 0.0 30,0

S0IL FROPERTIES

SOIL SLOPE DEPTH K AT DEPTH K AT DEPTH K AT
TYPE GROUP  (IN) DEPTH  {IN) DEPTH  (IN) DEPTH
Al 1 18.0 0,17 60,0 €15 0.0 0.00
A2 2 18,0 0,17 40,0 0,15 0.0 0.00
FF 3 29.0 0,40 0.0 0,00 0,0 0.00
(L] 4 60,0 0,17 0.0 0.00 0.0 0.00

g g n
[ I R ]



LAND SURFACE EROSIDN INFUT DATA FOR SUBBASIN NO@

SEDIMENT TRAP EFFICIENCY= 0.0 PERCENT

LAND S0IL  SAWPLE ODVERLAND  GROUMD
USE TYPE SIZE FLOW SLOPE
CODE [ISTANCE
FERCENT  FT PERCENT
(PALU)  {XLTH)  (SLOPED

GROUND

COVER

FACTOR
PERCENT
(5C0V)

DEFAULT VALUES FOR UNIVERSAL SOIL LDSS EQUATION VARIARLES®

100,000 300,000 0,000

10.000

ERDSION SDIL  SEDIMENT
CONTROL ERODIBILITY DELIVERY
FACTOR  FACTOR RATIO
PERCENT  HR/FT  FRACTION
{ECP) {XK) (SDR)
100.000 0,000 0,380

LAND USE DATA READ FROM EACH R-CARD IS MERGED WITH 50IL PROPERTIES AND EROSION DEFAULT
VALUES AS SHOWN BELOWB(1ST LINE = CARD AS READ,2NI' LINE = VALUES USED IN COMPUTATIONS)

R RESI UAA 100,000 50,000 0,000
100,000 50,000 12,000

R NRUD UAA 100,000 50,000 0000
100,000  50.000 12,000

R UNDV FFA 100,000 50,000 0,000
100,000 50,000  94.000

END OF LAND USE AND SOIL EROSION DATA

AVE LAND SURF EROSION AND SELIHMENT DELIVERY

LAND AREA PERCENT POTENTIAL SEDIMENT

USE IN OF AREA LAND SURF DELIVERY
ACRES SAMPLED  ERDSION  RATIO

HR/FT FRACTION

RES] 76,0 100,000 0,002 0,380
HRUD 25,0 100,000 0.002  0.380
UNDY 118.0 100,000 0.015 0,380

1,000
1,000

1.000
1,000

0,300
0,300

100,000
100,000

100,000
100,000

100,000
100,000

0,000
0.170

0,000
0.170

0.000
0.100

0,380
0,380

0,380
0.380

0,380
0,380

COHPUTED

LENGTH-
SLOPE
FACTOR
{tXL8)

L2773

1,.2773

91,0613
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1 TREATHENT RATE(S) WILL BE INVESTIGATED

TREATHENT RATE NO. OF STORAGES NO. OF POLLUTOGRAFHS  PLOT  PRINT  IPRTS IERIMX  IAGE  IFLD
0.0000 1 0 0 0 0 0 0 0
STORAGES TO BE USED WITH AEOVE TREATHENT RATE 0.000



TE ALL 8 SUBRASING (EXISTING)
RUANTITY ANALYSIS
{LATHENT RATE = 0.0000 IN/HR, 0.0 CFSy 0.000 MGD ' ATU’U STATION
i AGE CAPACITY= 0.0000 INCHES, 0.0 AC-FT,  0.000 MG FAGATOGOD
‘NT =~-D A T E--- HRS NO ---RAINFALL--- RUNO DUTF HRSTQ --STORAGE-- ---- DVERFLO W —-- TREATHENT-=-- -- HGE OF STORAGE---

YEAR KD DY HR STORAG DRTN HRS INCH INCH INCH EMFTY DURTN  HAX NO 5T DUR WASTE INITL HRS INCH AGEL AGE2 AGEJ AGE4 AGES
'tl BRRARXRRD £T KXKREA XRAD XXRO KKKT KR7A KK7B AXXKXE OAEET RX510 K11 X12 K13 ARE14 RRRIS KRR1G ERKL7 K610 XK19 8320 %121 $k22

2592 0,20
32 0.3

0 3 0.00 0.0k 3
0, 190 3

OF 300 EVENTS  25.,3%% 2.3 2.4
1 00k 1.0 2.1 0,20 0.14

OF J00 OVRFLM EVENTS 2.3 2,

ﬂﬁ

WON-OVERFLOW EVENTS OMLY,
szXCLUBING 0 DRY PERIODS



AVERAGE ANNUAL STATISTICS FOR 1 YEARS OF RECORD FOR THE PERIOL BEGINNING 990101 AND ENKING 991231

NUMBER OF EVENTS = 300,0

NUNBER OF DVERFLOWS = 300,90

INCHES
PRECIPITATION ON WATERSHED 155,70
SURFACE RUNOFF FROM WATERSHED £0.14

QUTFLOW
{SURFACE RUNDFF + DRY WEATHEK FLOW) 60,14

DRY WEATHER FLOW DURING TIMES
DF RUNOFF OR STORAGE 0.00

DUERFLOW TO RECEIVING WATER 80.14

INITIAL OVERFLOW TO RECEIVING WATER 42,60

FRACTION OF RAINFALL =0.39

FRACTION OF OQUTFLOW =0.00
FRACTION OF RAINFALL =0.39,

FRACTION OF RAINFALL =0.27,

OF RUNDFF =1,00, OF CUTFLOV =1,00

OF RUNOFF =0.71, OF OUTFLOW =0.71



WATERSHED DATA

LNDUSE  PRCNT  FIMF STLEN NCLEAN |04

NAHENWS BXLG EXPTE  REFF  TRTP  TSUBC IPACUM
HAPPY VALLEY 32,000 0,700 0,00 0,00 2

AREA RFY 10y DV VUMYX WU POPULA
119,00 1,00 O 000 0,00 0,00 0

DIAILY EVAPORATION RATES FOR EACH MONTH,JAN-DEC IN INCHES/DAY
0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0.00 0,00 0,00 0.00

LOSSER CFERV CINP DEPRESSION STORAGE (INCHES)  EERC  EFRC
1 0.15 0.90 0,00 0.0 0,0

INFUT DATA DESCRIRING LAND USE AND POLLUTANTS

POUNDS POLLUTANT PER ACRE PER EAY

susp SETL BOD N PO4
29.4 40,0 0.0 0
8.4 60,0 0.0 ?
62,2 20.0 0.0 0

CONPUTED RUNOFF COEFFICIENT FDR WATERSHED 150.36930

FRACTION OF WATERSHED THAT IS IMPERVIOUS 150,2924

EHPN/ACRE/ DAY
CoLI



BASIN SOIL PROPERTIES

JOB PARAMETERS

B e e

HAX DEPTHS FOR WHICH SOIL PROFERTIES ARE IDENTIFIED = 2
HAX SOIL PARAMETERS FOR EACH DEPTH = 2
HAX CHARACTERS IN SOIL CLASSIFICATION CONE = 4
HAX CHARACTERS Ii SLOPE GROUP COELE = 2
SLOPE GROUP WEIGHTING FACTOR =0.40

RATIO OF HOURLY TO 30-MINUTE RAINFALL INTENSITY 20,63
ENERGY REDUCTION COEFFICIENT DUE TO SNOWNELT =0,33

I SLOPE GROUP TIATA

SLOPE CODE = A
SLOPE RANGE=13.0 30,0

SLOPE GROUP 23

l SLOPE COIE = A
SLOPE RANGE=30.0 60,0

SLOPE COIE = A
l SLOPE RANGE=70.0  %¥kx

SLOPE GROUP 43

' SLOPE CODE =
SLOPE RENGE: 0.0 30,0

' SOIL PROFERTIES

SOIL SLOPE DEPTH K AT DEPTH K AT DEPTH K AT
' TYPE GROUP  {IN) DEPTH  (IN) DEPTH  {IN) DEPTH

M1 180 07 &0 05 0.0 0,00
I 2 180 017 400 0.5 0.0 0.0
FF3 2.0 0.0 0,0 0.00 0.0 0,00
U4 600 047 0.0 000 0.0 0.00



LAND SURFACE ERDSION INPUT DATA FOR SURBASIN ND@ ]

SEDIMENT TRAF EFFICIENCY= 0.0 PERCENT

LAND SOIL  SAWPLE OVERLAND  GROUND  GROUND ERDSION S0IL  SEDINENT COKPUTED
USE TYPE SIZE FLOW SLOPE COVER CONTROL ERDDIBILITY DELIVERY LENGTH-
CODE DISTANCE FACTOR  FACTOR  FACTOR RATIO SLOFE

PERCENT  FT PERCENT  PERCENT PERCENT  HR/FT  FRACTION FACTOR

{PALUY  (XLTH)  {SLOPE)  (GCOV)  (ECP) (XK} (SDR) (XLS)

[EFAULT VALUES FOR UNIVERSAL SOIL LOSS EQUATION VARIABLES
100,000 300,000 0,000 10,000 100,000 0,000 0.410

LAND USE DIATA READ FROM EACH R-CARD 15 MERGED WITH SOIL PROPERTIES AND EROSION DEFAULT
VALUES AS SHOUN BELOWE(IST LINE = CARD AS REAI,2ND LINE = VALUES USED IN COMPUTATIONS)

R RESI UAA 100,000 30,000 0.000 1,000 100,000 0,000 0.410

100,000  30.000 12,000 1,000 100,000 0.170 0.410 1,2773
R NRUD  UAA 100,000 50,000 0,000 1,000 100,000 0,000 0.410

100,000 50,000 12,000 1.000 100,000 0,170 0.410 1.2773
R UNIV FFA 100,000 50,000 0,000 0,300 100,000 0.000 0.410

100,000  S0.000 94,000 0,300 100,000 0,100 0.410 51,0613

END OF LAND USE AND SOIL EROSION DATA

AVE LAND' SURF EROSION ANL SEDIMENT DELIVERY

LAND AREA PERCENT POTENTIAL SEDIMENT
USE IN OF AREA LAND SURF DELIVERY
ACRES SAMPLED EROSION  RATID

HR/FT FRACTION

RESI 350 100,000 0,002 0.410
NRUD 10,0 100,000 0.002 0,410
UNIV 74,0 100,000 0,015 0.410



1 TREATHENT RATE(S) WILL BE INVESTIGATED

TREATHENT RATE NO, OF STORAGES  NO. OF POLLUTOGRAPHS  PLOT  PRINT  IPRTS IERIMX  IAGE  IFLO
0.0000 1 0 0 0 0 0 0 0
STORAGES TO BE USED WITH ABOVE TREATHMENT RATE 0,000



PAGE
lYREMHENT RATE = 0.0000 IN/HR, 0.0 CFS,

ALL 8 SUBBASINS {EXISTING)
GUANTITY ANALYSIS

0.000 MGD " ATU’U STATION
STORAGE CAPACITY= 0.0000 INCHES, 0.0 AC-FT, 0,000 MG HAFPY UALLEY
IEUENT ===D A T E--- HRS NO ---RAINFALL--- RUNO DUTF HRSTO --STORAGE-- ---- DVERFLOW-~- - TREATHENT---- --AGE OF STORAGE---

YEAR D DY HR STORAG DRTN HRS INCH INCH INCH EMPTY DURTN MAX NO ST DUR WASTE INITL HRS INCH AGE! AGEZ AGE3 AGE4 AGES
R RRERERERAD 03 KXRERA IRIT K436 LKKT KA7A ﬂ?B X10X8 AX0A9 KRX10 K11 K12 K13 3414 X115 4816 $AX17 $X38 5419 2420 xa21 122

mUE OF 300 EVENTS 26,348 2.3 2.
23 2

190,
VE OF 300 BVRFLW EVENTS 190

+

2 P2

RF.
3

l HON-OVERFLOW EVENTS ONLY.
KEXCLUDING O DRY FERIODS

0.19
0.1%

*

0.1%
0

1.0 3.3 0,00 0.0% 3.3
1,0 3.3 0,008 1.02.1 0.19 0,44 3.3



AVERAGE ANNUAL STATISTICS FOR 1 YEARS OF RECORD FOR THE PERIOL KEGINNING 990101 AND ENDING 991231

NUNKER OF EVENTS =  300.9

NUMBER OF GVERFLOWS = 300.0

INCHES
PRECIFITATION ON WATERSHED 155,70
SURFACE RUNOFF FROM WATERSHED S0

OUTFLOW
{SURFACE RUNOFF + DIRY WEATHER FLODW) 357.50

IRY WEATHER FLOW JURING TIMES
OF RUNOFF OR STORAGE .00

OVERFLOW TO RECEIVING WATER 57,30

INITIAL OVERFLOW TO RECEIVING WATER 40.73

FRACTION OF RAINFALL =0.37

FRACTION OF QUTFLOW =0.00
FRACTION OF RAINFALL =0.37, OF RUNOFF =1.00, OF QUTFLOV =1,00

FRACTION OF RAINFALL =0.26, OF RUNOFF =0.71, OF DUTFLOW =0.71



WATERSHED DATA

LNEUSE

RESI
NRUL
UNIV
AGRI

NAMEWS MXLE EXPTE  REFF  TRTF  TSUEC IPACUM
PAGD PAGD 4 2,000 0,700 0,00 0,00 2

AREA RFU 10U DV IVUHX WU FOFULA
893.00 1,00 0 0,00 0,00 0.00 0

DAILY EVAPORATION RATES FOR EACH MONTH,JAN-DEC IN INCHES/DAY
0+00 0,00 0,00 0400 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

LOSSER CPERV Cinp DEPRESSION STORAGE (INCHES)  EERC  EPRC

! 0.13 0.90 0.00 0.0 0.0

INPUT DATA DESCRIBING LAND USE AND POLLUTANTS

PRCNT ~ FIMP  STLEN NCLEAN i} POUNDS FOLLUTANT PER ACRE PER DAY
SusP SETL ROk N FO4
17,3 40,0 0.0 0
23 6040 0.0 0
62,9 20,0 0.0 0
12,5 200 0.0 0

CONPUTED RUNOFF COEFFICIENT FOR WATERSHED 150.33285

FRACTION OF WATERSHED THAT IS IMPERVIOUS IS0.2438

RHPN/ACRE/DIAY
CoLI



' BASIN SOIL FROPERTIES

' JOR PARAMETERS

HAX SOIL PARAMETERS FOR EACH DEPTH

l HAX BEFTHS FOR WHICH SOIL PROPERTIES ARE IDENTIFIER

HAX CHARACTERS IN SOIL CLASSIFICATION CODE
KAX CHARACTERS IN SLOPE GROUP CODE
' SLOFE GROUP WEIGHTING FACTOR
RATIO OF HOURLY TO JO-MINUTE RAINFALL INTENSITY
ENERGY REDUCTION COEFFICIENT DUE 7O SNOWHELY

SLOPE GROUP DATA

l SLOPE COIE = f
SLOPE RANGE=15.0 30,0

SLOPE EDIE = A
' SLOPE RANGE=30.0 60,0

SLOPE GROUFP 33

. SLOPE COE = A
SLOPE RANGE=70.0  X¥i¥

SLOPE GROUP 43

SLOPE COLE = f
SLOPE KANGE= 0.0  30.0

SDIL SLOPE DEPTH K AT DEPTH K AT DEPTH K AT
TYPE OGROUP  (IN) DEFTH  (IN) DEPTH  (IN) BEPTH
1 180 047 60,0 005 0.0 0,00

A2 18,0 0.17 80,0 0.15 0.0 0,00

29,0 0,10 0,0 0,00 0.0 0,00

60,0 0,17 0.0 0,00 0.0 0,00

2
FF 3
' UA 4

(%)
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LAND SURFACE ERDSION INFUT DATA FOR SUEBASIN NOB

3

SEDIMENT TRAP EFFICIERCY= 0.0 PERCENT

LAND S0IL  SAMPLE OVERLANI  GROUND  GROUND ERDSION SOIL  SEDIMENT
UstE TYPE SIZE FLOW SLOPE COVER CONTROL ERODIFILITY DELIVERY
LobE DISTANCE FACTOR  FACTOR  FACTOR RATIO
PERCENT  FT PERCENT  PERCENT FERCENT  HR/FT  FRACTION

{PALLY  (XLTH}  (SLOPE)  (GCOV)  (ECP) (XK) (SIR)

DEFAULT VALUES FOR UNIVERSAL SDIL LOSS EQUATION VARIABLES®
100,000 300,000 0,000 10,000 100,000 0.000 0,270

LAND USE DATA READ FROM EACH R-CARD IS MERGED WITH SOIL PROPERTIES AND ERDSION DEFAULY
VALUES A5 SHOMN BELOWE(1ST LINE = CARD AS READ,2MD LINE = VALUES USED IN COMPUTATIONS)

R RESI FFA 2,000  50.000 0,000 1,000 100,000 0.000 0.270
12,000 50,000 94,000 1,000 100,000 0.100 0,270

R RESL UnA 76,000 50,000 0,000 14000 100,000 0,000 0.270
76,000 S0.000 12,000 1,000 100,000 0.170 0.270

R RESI A2A 2,000 50,000 0.000 1.000  100.000 0,000 0,270
12,000 50,000 42,000 1,000 100,000 0,170 0,270

R NRUD  UAA 100,000  50.000 0.000 1,000 100,000 0.000 0.270
100,000 30,000 12,000 1.000  100.000 0.170 0.270

B UNIV UAA 13,000 50,000 0,000 0,300 100,000 0.000 0,270
13,000 50,000 12,000 0.300  100.000 0.170 0.270

R UNDV FFA 74,000 50,000 0,000 0+300 100,000 0,000 0.270
74,000 50,000 94,000 0.300 100,000 0.100 0,270

R UNIV  A2A 13,000 50,000 4,000 0,300 100,000 0.000 0,270
13,000 50,000 42,000 0.300 100,000 0.1720 0.270

R AGRI UAA 7,000 50,000 0.000 0.800 100,000 0.000 0.270
7,000 50,000 12,000 0,800 100,000 0,170 0,270

R AGRI FFA 37,000 50,000 0.000 0,800 100.000 0. 000 0.270
57,000 50,000  94.000 0.800 100,000 0,100 0.270

R AGR1 24 36,000 50,000 0.000 0,800 100,000 0.000 0,270
36,000 50,000 2,000 0,800 100,000 0.170 0,270

END OF LAND USE AND SOIL ERQSION DATA

AVE LAND SURF EROSION AND SEDINENT DELIVERY

LAND AREA PERCENT PDIENTIAL SEDIMENT

UsE IN OF AREA LAND SURF DELIVERY
ACRES SAMPLED  EROSION  RATID

HR/FT FRACTION

REST 154.8 100.000 0.010 0,270
NRUD 20,6 100,000 0.002  0.270
UNmv 563.0 100,000 0,012 0,270
AGRI 156.6 100,000 0.029 270

COKPUTER

LENGTH-
SLOFE
FACTOR
{XLS5)

31,0613

1.27173

11,1075

1.2773

1.2773

51,0613

11,1075

1,2773

91,0613

11,1075



1 TREATMENT RATE(S) BILL BE INVESTIGATED

TREATHENT RATE ND, OF STORAGES

ND, OF POLLUTOGRAPHS

pLOT

PRINT

IPRTS IERDMX

IAGE

IFLD

0,0000 1

STORAGES TO BE USED WITH AEOVE TREATHENT RATE

0

0,000

0

0

0 0

0

0
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PAGE 1 ALL 8 SUBHASINS (EXISTING)
QUANTITY ANALYSIS
TREATHENT RATE = 0.0000 IN/HR, 0.0 CFS, 0,000 MGD

ATU'U STATION
STORAGE CAPACITY= 0,0000 INCHES, 0.0 AL-FT, 0.000 MG

FAGD PAGD

EVENT ~--D A T E--- HRS ND ---RAINFALL~-- RUNO DUTF HRSTO --5TORAGE-- ----0 V E R F L O W---- —--TREATMENT---- --AGE OF STORAGE--
YEAR M0 DY HR STORAG DRTN HRS INCH INCH INCH EMPTY DURTN  HAX NO ST DUR WASTE INITL HRS INCH AGEl AGEZ AGEJ AGE4 AGE
EEXR] RSXXRARALD X3 KEXKKY KXXT RARS X7 RATA SXTR AXOKD KRSXP KX¥10 T1L x12 %13 K3%14 ¥3¥15 K114 13X17 $X1B XX1P R¥20 1121 ¥¥7

AVE OF 300 EVENTS 26,31 2.3 2.1 0.
AVE OF 300 OVRFLW EVENTS 2.3 2.1 0

]
-
—
(=
-
—
~
<
-
e
(]
[N
-
[#8 prN]
haaid

¥ NON-OVERFLOW EVENTS ONLY.
KXEXCLUDING O DRY FERIODS
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AVERAGE ANNUAL STATISTICS FOR 1 YEARS OF RECORD FOR THE PERIDD' REGINNING 790101 AND ENLING 991231

NUMBER OF EVENTS = 300.0

NUMRER OF OVERFLOWS = 300.0

PRECIPITATION ON WATERSHED
SURFACE RUNOFF FROM WATERSHED

QUTFLOW
{SURFACE RUNOFF + DRY WEATHER FLOW

DRY WEATHER FLOW DURING TINES
OF RUNOFF OR STORAGE

OVERFLOW TO RECEIVING WATER

INITIAL OVERFLOK TO RECEIVING WATER

INCHES

155,70

51,83

31,83

0.00

al.82

36,71

FRACTION OF RAINFALL =0.33

FRACTICN OF OUTFLOW =0.00

FRACTION OF RAINFALL =0,33, OF RUNOFF =1.00, OF QUTFLOW =1.00

FRACTION OF RAINFALL =0.24, OF RUNOFF =0,71, OF OUTFLOW =0.71



WATERSHED DATA

NAMEWS HXL6 EXPTE  REFF  TRTP  TSUBC IPACUM
LELDALOA 4 2,000 0.700 0,00 0.00 2

AREA RFU iy Vg DVUHX W POPULA
538,00 1,00 0 0,00 0,00 0,00 0

DAILY EVAPORATION RATES FOR EACH MONTH,JAN-DEC IN INCHES/DAY
0.00 0.00 0,00 0.00 0,00 0,00 0.00 0,00 0.00 0,00 9.00 0.00

LOSSEQ CPERV CIKp DEPRESSION STORAGE (INCHES)  EERC  EFRC
1 0,135 0.50 0.00 0.0 0.0

INPUT DATA DESCRIBING LAND USE AND POLLUTANTS

LHMUSE  PRCNT  FIMP  STLEN NCLEAN o POUNDS POLLUTANT PER ACRE PER DAY BMFN/ACRE/ DAY
suse SETL BCD N F04 coLl

RESI 23,0 40,0 0.0 0

NRUD 10,5 6040 0.0 0

NI it 2000 0.0 0

AGRI 25,4 20,0 0.0 0

COMPUTED RUNOFF COEFFICIENT FOR WATERSHED IS50.36600

FRACTION OF WATERSHED THAT IS IMPERVIOUS 150.28B0
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BASIN SOIL PROPERTIES

—————— ———

HAX DEPTHS FOR WHICH SOIL PROFERTIES ARE IDENTIFIED
HAX SOIL PARAMETERS FOR EACH DEPTH
HAX CHARACTERS IN SOIL CLASSIFICATION COLE
MAX CHARACTERS IN SLOFE GROUP CODE
SLOPE GROUP WEIGHTING FACTOR
RATIO OF HOURLY TO 30-NINUTE RAINFALL INTENSITY
ENERGY REDUCTION COEFFICIENT IUE TO SHOWMELT

SLOFE GROUF DATA

SLOPE €OIE = f
SLOPE RANGE=15.0  30.0

SLOFE GROUF 23

SLOPE CODE = f
SLOPE RANGE=30.0  40.0

SLOPE GROUF 33

SLOPE CODE = f
SLOPE RANGE=70.0 ¥4k

SLOFE GROUP 4;

SLOPE CODE = A
SLOPE RANGE= 0.0  30.0

SOIL PROFERTIES

S0IL SLOPE DEPTH K AT
TYPE GROUP  (IN) DEFTH

UEPTH K AT
{IN) DEPTH

DEPTH K AT
{IN) DEFTH

Al
A2
FF
UA

e G opy -

u n o n
[ I I )

[T
oo S
- 3T -
(43 o
uao



S R PR EN SE . UE B B GH N Wn m

LAND SURFACE ERDSION INPUT DATA FOR SUEEASIN NO@ b

SED'IMENT TRAF EFFICIENCY= 0,0 PERCENT

LAND S0IL  GAMPLE OVERLAND  GROUND  GROUND EROSION 501t SEDIMENT
USE TYPE 5IZE FLOW SLOPE COVER CONTROL ERODIBILITY DELIVERY
Cone DISTANCE FACTOR  FACTOR  FACTOR RATIO
PERCENT  FT PEKCENT  PERCENT FERCENT  HR/FT  FRACTION
(PALLY  (XLTH)  (SLOPE)  (GCOV)  (ECP) {(XK) {SIR)

DEFAULT VALUES FOR UNIVERSAL SOIL LOSS EQUATION VARIABLES® :
100,000 300,000 0,000 10,000 100,000 0,000 0,300

LAND USE DATA READ FROM EACH R-CARD IS MERGED WITH SDIL PROPERTIES AND EROSION DEFAULT
VALUES AS SHOWN BELOWR(1ST LINE = CARD AS READ,2ND LINE = VALUES USED IN COMPUTATIONS)

R RESI UAf 100,000 50,000 0,000 1,000 100,000 0.000 0.300
100,000 50,000 12,000 1,000  100.000 0.170 0.300

R NRUD UAA 100,000  50.000 0,000 1,000 100,000 0,000 0.300
100,000 50,000 12,000 1,000 100.000 0,170 0,300

R UNDV UAA 8.000 50,000 0,000 0,300 100,000 0.000 0,300
8,000 50,000 12,000 0,300 100,000 0,170 0,300

R UNDV FFA 72,000 50,000 0,000 0.300 100,000 0.000 0,300
92,000 50,000 94,000 0,300 100,000 0.100 0,300

R AGR1 FFA 38.000 50,000 0.000 0.800 100,000 0,000 0,300
38,000 50,000 94,000 0,800 100,000 0.100 0.300

R AGRL A2 62,000 90,000 0,000 0.800 100,000 0,000 0.300
62,000 50,000 42,000 0,800 100,000 0.170 0,300

END OF LAND USE AND' SOIL ERDSION DATA

AVE LAND SURF ERDSION AND SEDINENT DELIVERY

LAND AREA  PERCENT POTENTIAL SERIMENT
USE IN OF AREA LAND SURF DELIVERY
ACRES SAMPLED  EROSION  RATIO

HR/FT FRACTION

RESI 123,7 100,000 0,002 0,300
NRUD 9645 100,000 0.002 0,300
UNIY 21,1 100,000 0,014  0.300
AGR1 136,7 100,000 0.025 0,300

COXPUTED

LENGTH-
SLOPE
FACTOR
{XLD

1,2773

12773

1,2773

31,0613

31,0613

11,1075



TREATHMENT RATE

1 TREATNENT RATE(S) WILL BE INVESTIGATED

NO, OF STORAGES NO. OF POLLUTOGRAPHS

PLOT

PRINY

1PRTS  TERDMX

00000

1 0

STORAGES T0 BE USED WITH AEOVE TREATHENT RATE 0.000

0

0

0 0

1AGE  IFLO
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PAGE ALL B SUBRASINS (EXISTING)
QUANTITY ANALYSIS
TREATHENT RATE = 0.0000 IN/HR, 0.0 CFS, 0.000 HGD ATU’L STATION
STORAGE CAPACITY= C.0000 INCHES, 0.0 AC-FT, 0.000 #G LELOALDA
EVENT ---' A T E-— HRS HO ---RAINFALL--- RUND OUTF HRSTO --STORAGE-- --—- DVERFLO W - TREATHENT -~ -~ AGE OF STORAGE---

YEAR HO DIV HR STORAG DRTN HRS INCH INCH INCH EMPTY DURTH  MAX NO ST DUR WASTE INITL HRS INCH AGEl AGEZ AGE3 AGE4 AGES
BESXL RRERXERNLD 8T XAXXLA LXX5 KXE5 XRH7 HITA EXTR AXAKD XAXXQ ¥KA10 F11 212 X1T 43X14 R4X15 R¥K16 83317 $X1B XXI9 KK20 ¥X21 1x22

AVE OF 300 EVENTS  26,3%% 2,3 2.1 0.82 0419 1
AVE OF 300 OVRFLW EVENTS 2,3 2.1 0,52 0,19 0,19 1

t

0 3.3 0,00 0.0t
0 3.3 0,008 1

0 3.3 0.0
02,1 019 043 33 0.0

¥ NON-OVERFLOW EVENTS ONLY,
K¥EXCLURING O DIRY FERIORS
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AVERAGE ANNUAL STATISTICS FOR ! YEARS OF RECORD FOR THE PERIOD BEGINNING 950101 AND ENKING 991231

NUMBER OF EVENTS = 300.0

NUMBER OF OVERFLOWS = 300.0

INCHES
PRECIPITATION ON WATERSHED 155,70
SURFACE RUNOFF FROM WATERSHED 56,99

QUTFLOW
(SURFACE RUNOFF + DRY WEATHER FLOW) 56.%9

IRY WEATHER FLOW DURING TINES
OF RUNOFF OR STDRAGE 0.00

OVERFLOW TO RECEIVING WATER 36498

INITIAL OVERFLOW 7O RECEIVING WATER 40,37

FRACTION OF RAINFALL =0.37

FRACTION OF OUTFLON =0.00
FRACTION OF RAINFALL =0.37, COF RUNGFF =1,00, OF QUTFLOW =1.00

FRACTION OF RAINFALL =0.26, OF RUNDFF =0.71, OF OUTFLON =0.7{
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WATERSHED DATA

NANEUS MXLG EXPTE  REFF  TRTP  TSUEC IPACUM
AVA 4 2,000 0,700 0,00 0,00 2

AREA RFY 16U DWW IVOEX W POPULA
400,00 1,00 0 0,00  0.00 0.00 0.

DAILY EVAFORATION RATES FOR EACH HONTH,JAN-DEC IN INCHES/DAY
0,00 0,00 0,00 0.00 0,00 .00 0.00 0,00 0,00 0,00 0,00 0,00

LOSSER CPERV CINP DEPRESSION STORAGE (INCHES)  EERC  EFRC

LNDUSE

RESI
NRUD
UNDV
AGRI

1 0413 0,70 000 0.0 0.0

INFUT. DATA DESCRIBING LAND USE AND POLLUTANTS

PRINT  FINP STLEN NCLEAN g POUNDS POLLUTANT FER ACRE PER DAY
SusP SETL kon N Fo4
16,8 40,0 0.0 0
1.8 6040 0.0 0
80.1 20,0 0.0 0
1,3 20,0 0.0 )

COMPUTED RUNOFF COEFFICIENT FOR WATERSHED 150.33060

FRACTION OF WATERSHER THAT IS IMPERVIOUS 150.2408

BHPN/ACRE/TAY
goLI
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BASIN SOIL FROPERTIES

HAX EPTHS FOR WHICH SOIL PROFERTIES ARE IDENYIFIED
MAX SOIL PARAMETERS FOR EACH DEPTH
HAX CHARACTERS IN SOIL CLASSIFICATION CODE
HAX CHARACTERS IN SLOPE GROUF CODE
SLOFE GROUF WEIGHTING FACTOR
RATIO OF HOURLY TO 30-MINUTE RAINFALL INTENSITY
ENERGY RERUCTION COEFFICIENT DUE TD SNOWMELT

SLOPE GROUP LiATA

.SLOPE COLE = A
SLOPE RAMBE=13.0  30.0

SLOPE GROUP 23

SLOPE CODE = A
SLOPE RANGE=30.0  60.0

SLOFE GROUP 33

SLOFE COIE = A
SLOPE RANGE=70.0  t¥x

SLOPE GROUP 43

SLOPE €ODE = A
SLOFE RANGE= 0.0 30,0

S0IL FROPERTIES

SCIL SLOPE LEFTH K AT

DEPTH K AT DEPTHK AT

TYPE GROUP  (IN) DEFTH  (IN} DEPTH (IN) DEPTH
Al 4 18,0 0.7 40,0 0,45 0.0 0.00
A2 2 18:0 0.17 60,0 0.13 0.0 0,00
FF 3 29.0 0.0 0.0 0.00 0.0 0.00
uA 4 60,0 047 0,0 0,00 0.0 0,00

1 un g 1
<
L g
PN o8 N B 5 ]

t

=0,463
20,33
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LAND' SURFACE ERCSION INPUT DATA FOR SUBBASIN NOE

SEDIMENT TRAF EFFICIENCY= 0.0 PERCENT

LAND SDIL  SAMPLE OVERLAND  GROUND  GROUNIN EROSION SOIL  SEDIMENT
USE TYPE SI1IE FLOW SLOPE COVER CONTROL ERODIRILITY DELIVERY
CODE DISTANCE FACTOR  FACTOR  FACTOR RATIO
FERCENT T PERCENT  PERCENT PERCENT  HR/FT  FRACTION

(PALUY  (XLTH)  (SLDPE)  {GCOV)  (ECP) (XK) {SIIR)

DEFAULT VALUES FOR UNIVERSAL SOIL LOSS EGUATION VARIABLES'
100,000  300.000 0,000 10,000 100.000 0.000 0,320

LARD USE DATA READ FROM EACH R-CARD IS MERGED WITH SOIL FROPERTIES AND EROSION DEFAULT
VALUES AS SHOWN BELOWB(1ST LINE = CARD AS READ,2ND LINE = VALUES USED IN COMPUTATIONS)

R RESI UAA 100,000 50,000 0.000 1,000 100,000 0,000 0,320
100,000 30,000 2,000 1,000 100,000 0.170 0,320
R NRUD UAA 100,000 350,000 0,000 1,000 100,000 0,000 0,320
100,000 50,000 12,000 1,000 100,000 0.170 0,320
R UNDV  A2A 67,000 50,000 0.000 0,300 100,000 0,000 0,320
67,000 50,000 2,000 0,300 100,000 0.170 0.320
R UNDV FFA 33,000 50,000 0,000 0,300 100,000 0.000 0.320

33,000 50,000 94,000 0.300 100,000 0.100 0,320
R AGRI UAA 100,000 50,000 0,000 0,800 100,000 0.000 0.3
100,000 50,000 12,000 0,800 100,000 0,170 0.3

END OF LANDI USE AND SOIL EROSION DATA

AVE LAND SURF EROSION AND SEDIMENT DELIVERY

LAND AREA PERCENT POTENTIAL SEDIMENT

USE IN OF AREA LAND SURF DELIVERY
ACRES SAMPLED  EROSION  RATID

HR/FT FRACTION

RESI 67,2 100,000 0,002 0,320
NRUD 7:2 100,000 0.002 0,320
UNIW 320.4 100.000 0,009 0,320
AGRI 9,2 100,000 0.002 0,320

COMFUTEL

LENGTH-
SLOPE
FACTOR
{XLS)

1.2773

1,2773

11,1075

140613

1,973
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1 TREATHENT RATE(S) ¥

TREATHENT RATE NO. OF STORAGES

ILL BE INVESTIGATER

NO. OF POLLUTOGRAPHS

FLOT

PRINT

IPRTS  TERDMX

0,0000 t

STORAGES TO BE USED WITH ABOVE TREATMENT RATE

0

0.000

0

0

0 0

1AGE



PAGE 1 ALL 8 SUBEASING (EXISTING)
QUANTITY ANALYSIS
'TREMHENT RATE = 0,0000 INJHR, 0.0 CFSy, - 0.000 HGD ATU’U STATION
STORAGE CAFACITY= 0.0000 INCHES, 0.0 AC-FT, 0.000 MG fAlA
W EVENT —--D A T E--- HRS NO -—RAINFALL-— RUND OUTF HRSTO --STORAGE-- --—- OVERFLDW-— - TREATHENT---- -- AGE OF STORAGE---

YEAR MO DY HR STORAG DRTN HRS INCH INCH INCH EMPTY DURTN  HAX NO ST DUR WASTE INITL HRS INCH AGE1 AGEZ AGE3Z AGEA4 AGES
XOER] KRROEERXA2 X7 L0R554 K345 KKK KT KA7A KB KRAXD RXEKD KXM10 H11 X12 K13 KRk14 axxiD 816 $4X17 1318 k019 $420 ®A21 122

AVE OF 300 EVENTS  26,3%% 2.3 2.1 0.

3 00 0.0% '
AVE OF 300 OVRFLW EVENTS 2.3 2.1 0\5

33 000 00 0.0 00 0,0 0.0
0 1,021 0.7 012 33 0.00 0.0 0.0 0.0 0.0 0.0

-
od
L= 1
-
<>

It NON-OVERFLOW EVENTS ONLY,
LXEXCLUDING O DRY PERIOIS



AVERAGE ANNUAL STATISTICS FOR 1 YEARS OF RECORD FOR THE PERIOD BEGINNING 990101 AND ENMING 991231

NUMBER OF EVENTS = 300,0

NUMBER OF OVERFLOWS = 300.0

FRECIPITATION ON WATERSHED
SURFACE RUMDFF FROM WATERSHED

OUTFLOW
{SURFACE RUNCFF + DRY WEATHER FLOW)

[RY WEATHER FLOW TURING TIHES
OF RUNDFF OR STORAGE

OVERFLOW 70 RECEIVING WATER

INITIAL OVERFLOW TO RECEIVING WATER

INCHES

135,70

31.47

51.47

0.00
51.47

36,46

FRACTION OF RAINFALL =0.33

FRACTION OF DUTFLOW =0.00
FRACTION OF RAINFALL =0.33, OF RUNGFF =1.00, OF OUTFLOW =1.00

FRACTION OF RAINFALL =0,23, OF RUNDFF =0.71, COF DUTFLOR =0.71



L

WATERSHED DATA

NAMENS HXLG EXPTE  REFF  TRTP  TSURC IPACUM
ONESOSOPO 3 2,000 0,700 0,00 0.00 2

AREA RFU U B DUiMX W FOPULA
264,00 1,00 0 0,00 0,00 0.00 0.

DAILY EVAPORATION RATES FOR EACH HONTH, JAN-DEC IN INCHES/DAY
0,00 0,00 0,00 0,00 0,00 000 0,00 0.00 0,00 0,00 0,00 0,00

LOSSER CPERV Cl#p DEPRESSION STORAGE (INCHES)  EERC  EPKC

1 013 0.%0 0.00 0.0 0.0

INFUT DATA DESCRIBING LAND' USE AND POLLUTANTS

PRCNT ~ FIMP  STLEN NCLEAN g POUNDS POLLUTANT PER ACRE PER DAY

SusF SETL BON M Fo4
21,2 400 0.0 0
70.8 20,0 0.0 0
8.0 20.0 0.0 0

COMPUTED RUNOFF COEFFICIENT FOR WATERSHED 1S0.33180

FRACTION OF WATERSHED THAT 1S IMPERVIOUS 1S0,2424

BHPN/ACRE/DAY
CoLI



BASIN SOIL PROPERTIES

l JOB PARAHETERS

/l ¥AX TIEFTHS FOR WHICH SOIL PROPERTIES ARE ILENTIFIED
HAX SOIL PARAMETERS FOR EACH LEPTH
HAX CHARACTERS IM S0IL CLASSIFICATION CODE
' HAX CHARACTERS IN SLOPE GROUP CODE
SLOPE GROUP WEIGHTING FACTOR ‘
RATID OF HOURLY TO 3J0-MINUTE RAINFALL INTENSITY
{I ENERGY REDUCTION-COEFFICIENT DUE TO SNOWMELT

l SLOFE CODE =

A

SLOPE RANGE=15.0 30,0

l’ SLOPE GROUP 23

A

SLOPE €ODE =
' SLOPE RANGE=30.0 60,0

SLOPE GROUP 3;

' SLOPE COLE =

A

SLOPE RANGE=70.0 ¥f1x

_I SLOPE GROLP 4}

' SLOPE CODE =

A

SLOFE RANGE= 0.0 30,0

SOIL SLOPE DEPTH K AT DEPTHK AT DEPTHK AT
1 TYPE GRODUP  (IN) DEPTH  (IN) DEPTH  {IN) DEPTH
il 1 18,0 0,17 60,0 015 0.0 0,00
nl 2 18,0 0.17 0.0 0.15 0.0 0.00
1 FF 3 29.0 0,10 0,0 0,00 0,0 0.00
up 4 60,0 0,17 0.0 0.00 0.0 0,00

1
||

w o H
o g ra
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LAND SURFACE ERDSION INPUT LATA FOR SUKEASIN NODB

SEDIMENT TRAP EFFICIENCY= 0,0 PERCENT

LAND SOIL  GSAMPLE OVERLAND  GROUND  GROUND ERCSION SDIL  SEBIMENT
USE TYPE SIZE FLow SLOPE COVER CONTROL ERODIBILITY DELIVERY
LoIE DISTANCE FACTOR  FACTOR  FACTOR RATIO
PERCENT  FT PERCENT  PERCENT FERCENT  HR/FT  FRACTION

(PALLD  (XLTH)  (SLOPE)  (GCOVY  (ECP) (XK) (SIR)

DEFAULT VALUES FOR UNIVERSAL SOIL LOSS EQUATION VARIARLES'
100,000 300,000 0.000 10,000 100,000 0.000 0,350

LAND USE D'ATA REAL FROM EACH R-CARD IS MERGED WITH SOIL PROPERTIES AND EROSION DEFAULT
UALUES AS SHOWN BELOWR(1ST LINE = CARD AS REATI,2NDN LINE = VALUES USEDl IN COMPUTATIONS)

R RESI UAA 100,000 50,000 0.000 1,000 100,000 0.000 0.350
100,000 50,000 12,000 1,000 100,000 0.170 0.350

R UNDV A28 19,000 50,000 0,000 0,300 100,000 0.000 0
19.000 50,000 42,000 0,300 100,000 0.170 0.3

R UNDV FFA 29,000 50,000 0,000 0,300 100,000 0,000 0.350
29,000 50,000 94,000 0.300 100,000 0.100 0.350
R UNIV  A1A 32,000 50,000 0.000 0,300 100,000 0.000 0,350
52,000 50,000 21,000 0.200 100,000 0.170 0.350
R AGRT A24 25,000 50.000 0,000 0.800 100,000 0,000 0.350
25.000 50,000 42,000 0.800 100,000 0.170 0.350
R AGRL FFA 75000 50,000 0.000 0,800 100,000 0,000 0,330
75,000 50,000 94,000 0,800 100,000 0.100 0+350

END OF LAND USE AND SOIL EROSION DATA

AVE LAND SURF EROSION AND SENIMENT DELIVERY

LAND ARER  PERCENT POTENTIAL SERIMENT

USE IN OF AREA LAND SURF DELIVERY
ACRES SAMPLED  ERDSION  RATID

HR/FT FRACTION

RESIT 5640 100,000 0.002  0.3%0
UNDV 185.9 100,000 0,006 0,330
AGRI 21,1 100,000 0.034 0,350

COMPUTED

LENGTH-
SLOPE
FACTOR
(XL5)

1.2773

11,1075

51,0613

+2107

11,1075

91,0613



TREATHENT RATE

1 TREATHENT RATE(S) WILL BE INVESTIGATED

NO. OF STORAGES  NO. OF POLLUTOGRAPHS

pLoT

PRINT

IPRTS IERDHX

IAGE

IFLO

0.0000

1 0

STORAGES TO BE USED WITH ABOVE TREATMENT RATE 0,000

0

0

0 0

0

0



PAGE 1 ALL 8 SURBASING {EXISTING)
BUANTITY ANALYSIS
TREATHENT RATE = 0.0000 IN/HR, 0.0 CFS, 0,000 HGD : ATU’Y STATION
STORAGE CAPACITY= 0.0000 INCHES, 0.0 AC-FT, 0,000 MG [NESOSOFO
EVENT ---I' & 7 E--~ HRS NO ---RAINFALL--- RUND OUTF HRSTO --STORAGE-~ --~- OVERFLO W= -~ TREATHENT---- --AGE DF STORAGE--

YEAR MO DY HR STORAG DRTN HRS INCH INCH INCH EMPTY DURTN  MAX NO ST IUR WASTE INITL HRS INCH AGE1 AGE2 AGEI AGEA4 AGE
OO R3RENLRNR2 A3 ANNXE4 S04 KNS KKKT KATA CKTB RXKKE HA¥K9 AX$10 £11 AA2 K13 H0014 KXX1T LXK16 XXKL7 KXIB X319 120 XE2) LK

AVE OF 300 EVENTS  26,3%% 2,3 2.1 0,52 0,17 0,17 1,0 3.3 0.00 0.0k 33 0D
AVE OF 300 OVRFLW EVENTS 2,3 2,1 0,22 0,17 0,17 1,0 3,3 0,008  1.02. .17 042 3.3 00

* ' 4 *

% NON-OVERFLOW EVENTS ONLY.
FXEXCLUDING O DRY PERIONS
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AVERAGE ANNUAL STATISTICS FOR 1 YEARS OF RECORD FOR THE PERIOD BEGINNING 990101 AND ENDING 991231

NUMBER OF EVENTS = 300.0

NUMEER OF QVERFLOWS = 300.0

INCHES
PRECIFITATION OW WATERSHED 153,70
SURFACE RUNODFF FROM MATERSHED 91466

OUTFLOW
(SURFACE RUNOFF + DRY WEATHER FLOW) 51,46

IRY BEATHER FLOW DURING TIMES
OF RUNCFF DR STDRAGE 0,00

OVERFLOW TO RECEIVING WATER 31466

INITIAL OVERFLOW TO RECEIVING WATER 36,40

FRACTION OF RAINFALL =0,33

FRACTION OF DUTFLDW =0.00
FRACTION OF RAINFALL =0.33, OF RUNOFF =1.00, OF QUTFLON =1.00

FRACTION OF RAINFALL =0.24, OF RUNDFF =0.71, OF QUTFLO¥ =0.71



DEFINITIONS OF QUANTITY COLUMN HEADINGS

1 EVENT = SERUENCING NUMBER.

2 DATE = DATE THIS EVENT BEGAN.

3 HR = NUMBER CF HOURS PAST HIDNIGHT THIS EVENT BEGAN.
4 HRS NO

STORAG = NUMBER OF HOURS SINCE END OF LAST EVENT, EXCLUDING SUMMER (MORE THAN, 720 HOURS).

5 DRTN  =BURATION OF STORN FROM FIRST HOUR OF RAIN, TO LAST HOUR OF RAIN.
6 HRS = NUMBER OF HOURS IN WHICH RAINFALL OCCURRED DURING EVENT.
7 INCH = ANOUNT OF RAINFALL DURING THE EVENT IN INCHES.
70 RUND
INCH = SURFACE RUNDFF DURING EVENT IN INCHES.
78 OUTF
INCH = TOTAL OUTFLOW (SURFACE RUNDFF + DRY WEATHER FLOW).
8 HRSTO

EXFTY = NUMEER OF HOURS FRDH LAST RﬂINFhLL 70 END OF EVENT,
9 DURTN = TOTAL NUMBER DF HOURS 5TORAGE WAS UTILIZER. 1IE, LENGTH OF THE EVENT.

v v
—
=

HAX = MAXIHUM ANOUNT OF STORAGE UTILIZED, IN INCHES.
11 N0 = OVERFLOW EVENT SEBUENCING NUMBER,
12 87 = NUMEER OF HOURS ELAFSED' BEFORE OVERFLOW STARTED., OR, IF NO OVERFLOW, HOUR OF MAXIMUM STORAGE.
i 13 DUR = NUMBER OF HOURS IN WHICH OVERFLOW DCCURED,
14 WASTE = QUANTITY OF WATER RELEASED UNTREATED, IN INCHES.
_ 15 INITL = QUANTITY OF WATER RELEASEL UNTREATED DURING THE FIRST 3 HOURS OF OVERFLOW,
l 16 HRS = NUMBER OF HOURS VATER WAS TREATED DURING THE PREGENT EVENT AND' SINCE THE PREVIOUS EVENT,
17 INCH = DUANTITY OF WATER TREATED DURING THE EVENT AND SINCE THE PREVIOUS EVENT, '
18 AGEl = AVERAGE AGE (HOURS) OF TREATER RUNOFF,
i 19 AGE2Z = MAXINUM AGE (HOURS) OF STORAGE DN FIRST IN, FIRST OUT BASIS.

20 AGE3 = MAXIMUM AGE (HOURS) OF STDRAGE ON FIRST IN, LAST OUT BASIS.
21 AGE4 = QUANTITY WEIGHTED AVERAGE AGE (HRS) OF STORAGE ON FIRST IN, FIRST OUT BASIS,
AGES = QUANTITY WEIGHTED AVERAGE AGE (HRS) OF STORAGE ON FIRST IN, LAST OUT BASIS.

!
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PAGE 1

TREATMENT RATE

LAND
USE

= 0,0000 IN/HR,
STORAGE CAPACITY= 0,0000 INCHES,

LAND SURFACE ERDSION

TONS/ACRE

TONS

0
0

0 CF5,

0 AC-FT,

WASH-OFF FROM

INPERVIOUS AREA,
TONS

ALL 8 SUBRASING (EXISTING)
LANIF SURFACE ERDSION ANALYSIS

0,000 HGD
0.000 MG

DELIVERED TD
CHANNEL
TONS

AVERAGE ANNUAL SENIMENT YIELD FOR PERIOD OF RECORD STUDIED

LAND' SURFACE ERCSIDN

LAND
USE
TONS/ACRE
RESI 17,351
NRUD 3.964
UNDV 26,356
AGRI 11,739
TOTAL

TOHS

1061.17
103.10
15804.,74
189.80
17158.82

WASH-OFF FROM
THPERVIOUS AREA,
TONS

0,000
0,000
0,000
0.000

0,00

DELIVERED 7D
CHANNEL
TONS

297,13
28,87
4425,31
53,14
4804.44

DEPDSTIYED ON

INPERVIOUS AREA SEDIMENT TRAF,

TONS

DEFOSITED DN

IHPERVIOUS AREA SEDINENT TRAF,

TONS

0:00
0.00
0.00
0.00
0.00

AVERAGE ANNUAL RAINFALL AND SNOWHELT ENERGY = 1820,43 HUNDRED FOOT-TONS/ACRE

ATU’L STATION

DEPOSITED IN

TONS

LEPCSITED IN
TONS

0.00
0.00
0.00
0,00
0.00

FAGA’ ALY

GUTFLOW FROM STUDY

ARER
TONS

FFH

QUTFLOW FROM STULY

AREA
TONS

297,13
28,87
442531
33414
480444

PFH



PAGE !

TREATHENT RATE = 0.0000 IN/KR,

0.0 CFS,
0.0 A

ALL 8 SUBBASING (EXISTING)

LAND' SURFACE EROSION ANALYSIS
0.000 MGD
0,000 M6

STORAGE CAPACITY= 0.,0000 INCHES,

LAND
USE

TONS/ACRE TONS

LAND SURFACE EROSION  WASH-DFF FROM

C'FT,

DELIVERED TD
CHANNEL
TONS

IHPERVIOUS AREA,
TONS

AVERAGE ANNUAL SEDIMENT YIELD FOR PERIDD OF RECORD STULIED

LAND  LAND SURFACE ERDSION
USE
TONS/ACRE TONS
RES] 25,383 1877.80
NRUD 3.964 166,96
UNDV 19,127 122,24
TOTAL 3266.99

WASH-OFF FROM DELIVERET 7O

INPERVIDUS AREA, CHANNEL
TONS TONS

0,000 751,12

0,000 66,78

0.000 488,89

0,00 1306.80

DEFOSITED ON

IMFPERVIOUS AREA SEDIMENT TRAP,

TONS

BEPOSITED ON

INPERVIOUS AREA SEDIMENT TRAP,

TONS

0,00
0.00
0,00
0.00

AVERAGE ANNUAL RAINFALL AND SNOWMELT ENERGY = 1825,43 HUNDRER FOOT-TONS/ACRE

ATU’U STATION

DEPOSITED IN

TONS

DEPOSITED IN
TONS

0,00
0.00
0,00
0.00

UTULET
DUTFLOW FRON STUDY
AREA
TOHS FPH

OUTFLOW FROH STUDY

AREA

TONS PPH
751412
86,78
488.89
1306.80
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PAGE 1 ALL B SUBBASINS (EXISTING)
. LAND SURFACE ERDSION ANALYSIS
TREATHENT RATE = 0.0000 IN/HR, 0.0 CFS, 0,000 MGD ATU’U STATION
STORAGE CAPACITY= 0.,0000 INCHES, 0.0 AC-FT, 0.000 M6 FAGATOGD
\l LANI'  LAND SURFACE ERDSION  WASH-OFF FROM DELIVERED 7O  DEPOSITED ON  DEPOSITED IN  OUTFLOW FROM STUDY
USE THPERVIOUS ARES, CHANNEL IMPERVIOUS AREA SEDIMENT TRAP, AREA
. l TONS/ACRE TONS TONS TONS TONS TONS TONS PEH
IﬁUERﬁGE ANNUAL SEDIMENT YIELD FOR PERIDD OF RECORL STUNIED
LAND  LAND' SURFACE EROSION  WASH-OFF FROM [ELIVERED TO  DEPOSITER ON  DEPOSITED IN  OUTFLDW FROM STULY
l UsE INPERVIOUS AREA, CHANNEL INPERVIOUS AREA SEDIMENT TRAP, AREA
TONS/ACRE TONS TONS TONS TONS TONS TONS PrH
I RESI 3.964 301,22 0,000 114,46 0:00 0.00 114.46
NRUD . 3,964 98.96 0,000 37,60 0.00 0.00 3760
UNDYV 27,963 3300.72 0.000 1254.28 0.00 0.00 1254.,28
| TOTAL 3700.91 .00 1404,35 0.00 0.00 1406, 35

'WERhGE ANNUAL RAINFALL AND SNOWMELT ENERGY = 1825.43 HUNDRED FODT-TONS/ACRE




PAGE 1 ALL 8 SURBASINS (EYISTING)
lm LAND SURFACE ERDSICN ANALYSIS
EATHENT RATE = 0,0000 IN/HR, 0.0 CFS, 0,000 HGD ATU'U STATION
STORAGE CAFACITY= 0,0000 INCHES, 0.0 AC-FT, 0,000 HG FAGD PAGD
l LAND  LAND SURFACE ERDSION WASH-OFF FROM  DELIVERED T0  DEPOSITED ON  DEPOSITED IN  OUTFLOW FRO STUDY
USE INPERVIOUS AREA,  CHANNEL  INPERVIOUS AREA SEDINENT TRAP, AREA
TONS/ACRE  TONS TONS TONS TONS TONS TONS PEY

n .

VERAGE ANNUAL SEDIMENT YIELD FOR PERICD OF RECORD STUDIED

LAND  LAND SURFACE EROSION  WASH-DFF FROM DELIVERED TO  DEPDSITED ON  BEPOSITED IN  DUTFLOW FROM STUDY

USE INPERVIOUS AREA, CHANNEL IHPERVIOUS AREA SEDINENT TRAF, AREA
TONS/ACRE TONS TONS TONS TONS TONS TONS FFY
RESI 18,334  2838.7t 0.000 76645 0,00 0.00 766,45
NRULI 3.964 81.5% 0,000 22.03 0,00 0.00 22,03
UNIV - 22,191 12492.45 0,000 337301 0.00 0,00 3373.01
AGRI 32,457 B246.43 0,000 20226,59 0.00 0.00 2228.59
TOTAL 23659, 70 0.00 438807 0.00 0.00 $388.07

VERAGE ANNUAL RAINFALL AND SNOWMELT ENERGY = 1B25.43 HUNDRED FODT-TONS/ACRE

Wi R 00 . N GR N -a




PAGE 1 ALL 8 SUBBASING (EXISTING)
LAND SURFACE ERDSION ANALYSIS
TREATMENT RATE = 0.0000 IN/HR, 0.0 {FS, 0,000 MGD ATU’Y STATIDN
STORAGE CAPACITY= 0,0000 INCHES, 0.0 AC-FT, 0,000 HG LELOALDA
LAND  LAND SURFACE ERDSIDN  WASH-OFF FROM DELIVERED TO  BEPOSITED ON  DEPOSITED IN  OUTFLOW FROM STUDY
UsE IMPERVIOUS AREA, CHANNEL INFERVIOUS AREA SEDIMENT TRAP, AREA
TONS/ACRE TONS TONS TONS TONS TONS TORS FPH

wl wn Gn Gn sn'sm’ e’ o =R =

AVERAGE ANNUAL SEDINENT YIELD FOR PERIOD OF RECORD STURIED

}

1
.l .

LAND  LAND SURFACE ERDSIBN  WASH-DFF FROM DELIVERED 7O DEPOSITED ON  DEPOSITED TN  DUTFLDW FROM STULY
l UsE INPERVIOUS AREA, CHANNEL INPERVIOUS AREA SEDINENT TRAP, AREA
- TONS/ACRE TONS TONS TONS TONS TONS TONS PPM
' RESI 3.964 430.48 0.000 147,14 0,00 0.00 147.14
- NRUD 3.964 23,9 0.000 67.17 0.00 0.00 67,17
U 25,820 S5709.43 0,000 1712.82 0,00 0.00 1712.82
AGRI 45,432 6208.39 0.000 1862.51 0.00 0,00 1862.51
N T0TAL 12632,28 0.00 378964 0.00 0.00 3789.66

-

AVERAGE ANNUAL RAINFALL AND SNOWHELT ENERGY = 1B23.43 HUNDRED FODT-TONS/ACRE

-l w.m G

}
L]



PAGE 1 ALL B SUBBASINS (EXISTING)

LAND' SURFACE ERDSION ANALYSIS
FS, 0,000 HGD

ATU’U STATION
C-FTy 0,000 HG

TREATHENT RATE = 0.,0000 IN/HR, 0.
0 AUA

'STORAGE CAFACITY= 0.0000 INCHES, .

>

0
0

LAND  LAND SURFACE EROSION  WASH-OFF FRON DELIVERED 7O DEPDSITED ON  BEPOSITED IN

DUTFLOW FROM STUDY
USE IMFERVIOUS AREA, CHANNEL INPERVIOUS AREA SEDIMENT TRAP, AREA
' TONS/ACRE TONS TONS TONS TONS TONS TONS FPH

AVERAGE ANNUAL SEDIMENT YIELD' FOR PERICD OF RECORD STURIED

l \

l LAND  LAND SURFACE EROSIDN  WASH-OFF FROM DELIVERED 70  DEPOSITED ON  DEPOSITED IN  OUTFLOW FROM STUDY
USE INPERVIOUS AREA, CHANNEL INPERVIOUS AREA SEDIIMENT TRAF, AREA
' TONS/ACRE TONS TONS TONS TONS TONS TONS M
l RESI 3,964 266,37 0,000 85,24 000 0.00 85,24
- NRUD 3.964 28,54 0,000 9:13 0,00 0.00 ?.13
LDV © 16,456 9176,36 0,000 1656.44 0,00 0.00 1656, 44
' AGRI 37 16,49 0,000 5.28 0.00 0.00 328
TOTAL 5487.76 0.00 1756.09 0,00 0.00 1756.09
fi

VERAGE ANNUAL RAINFALL AND SNOWMELT ENERGY = 1825.43 HUNDRED FODT-TONS/ACRE

- wm .
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PAGE 1 ALL § SUBRASINS (EXISTING)

LAND SURFACE ERDSION ANALYSIS
TREATHENT RATE = 0.0000 IN/HR, 0.0 CFS, 0,000 MGD ATU’U STATION
STORAGE CAPACITY= 0.,0000 INCHES, 0.0 AC-FT, 0.000 M6 ONESOSOFD

LANIU  LAND SURFACE ERDSION  WASH-OFF FROM NELIVERED TO  DEPOSITED ON  DEFOSITED IN  OUTFLOW FROM STUDY
USE THFERVIOUS AREA, CHANNEL IMPERVIOUS AREA SEDIMENT TRAF, AREA
TONS/ACRE T0HS TONS TONS TONS TONS TONS prit

1
£

. B b

AVERAGE ANNUAL SEDIMENT YIELD FOR PERICDN OF RECORD STURIED

Y

LAND  LAND SURFACE EROSIDN  WASH-CFF FROM DELIVERED TO  DEPOSITED ON  DEPDSITED IH  OUTFLOW FROM STUDY

UsE INPERVIOUS AREA, CHANNEL INPERVIOUS AREA SEDINENT TRAP, AREA
L TONS/ACRE TONS TONS TONS TONS TONS TONS PP
RESI 3964 221,85 0,000 77:63 0.00 0.00 7763
UNDV 11,628 217345 0.000 760.71 0,00 0.00 760,71
AGRI 62,819 1326.74 0.000 464,36 0,00 0.00 464,36
TOTAL 3722.03 0,00 1302.71 0,00 0.00 130271

y

AVERAGE ANNUAL RAINFALL AND SNONMELT ENERGY = 1825.43 HUNDRED FOOT-TONS/ACRE
§

3
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HOURLY RAINFALL, IN HUNDRETHS OF AN INCH

RAINFALL DATA FOR ATU’U STATION
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24 TOTAL
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2
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HOURLY RAINFALL, IN HUNDRETHS OF AN INCH

RAINFALL DATA FOR ATU’U STATION
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183 RAINFALL DAYS PROCESSED ENCOMPASSING 371 DAYS ¢ 1 YEARS) OF RECORD.
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WATERSHED TATA

LNBUSE

RESI
NRUD
UKDV
AGRI

NAHEWS HXL6 EXPTE  REFF  TRTP  TSURC IPACUM
FAGA’ ALY 4 2,000 0,200 0.00 0,00 2

AREA RFU el Wy DU WU POFLLA
703,00  1.00° 0 000  0.00 0,00 0.

[AILY EVAPORATION RATES FOR EACH MONTH,JAN-DEC IN INCHES/DAY
.00 0,00 0,00 0,00 0,00 0.00 0,00 0,00 .00 0.00 0.00 0,00

LOSSER CPERY CINF DEPRESSION STORAGE (INCHES) EERC  EPRC

1 0.15 0.90 0.00 0.0 0.0

INFUT DATA DESCRIBING LAND USE AND POLLUTANTS

PRCNT  FIMP  STLEN NCLEAN oh FOUNDS FOLLUTANT FER ACRE FER DAY
SUsP SETL OB N FO4
156 40,0 0.0 0
37 600 0.0 0
7844 20,0 0.0 0
2.3 2040 0.0 ¢

COMPUTED RUNCFF COEFFICIENT FOR WATERSHED 150,334%50

FRACTION OF WATERSHED THAT IS IMPERVIOUS 150.2460

BMPN/ACRE/ DAY
COLI



BASIN SDIL PROPERTIES

JOB FARANETEKS

MAX TEPTHS FOR WHICH SOIL PROFERTIES ARE IDENTIFIED
MAX SOIL PARAMETERS FOR EACH DEPTH
HAX CHARACTERS IN SOIL CLASSIFICATION COIE
HaX CHARACTERS IN SLOPE GROUP COIE

RATIO OF HOURLY TQ 30-HINUTE RAINFALL INTENSITY
ENERGY RENUCTION COEFFICIENT DUE VO SNOWKELT

' SLOPE GROUP WEIGHTING FACTOR

I SLOFE GROUP [DATA

, SLOPE CODE = f
l SLOPE RANGE=15.0  30.0

SLOPE GROUF 23
' SLOPE COLE = il
SLOPE RANGE=30.0  &0.0

' SLOFE GROUP 3;

SLOPE COIE = &
’ SLOPE RANGEZ70.0  %i¥%

SLOPE GROUP 4}
’ SLOPE CODE = A
SLOPE RANGE= 0.0 30,0

l S0IL FROPERTIES

L L i —.

' SOIL SLOPE DEFTH K AY DEPTH K AT
{IN) DEPTH

TYPE GROUP  (IN) DEFTH

DEPTH K AT
{IN) DEFTH
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LAND SURFACE ERDSION INFUT DATA FOR SURBASIN NOB

SEDINENT TRAF EFFICIENCY= 0.0 PERCENT

LAND 501L  SAMFLE OVERLAND  GROUND  GROUNDI ERDSION SDIL  SEDIMENT
111 TYPE SIZE FLOY SLOPE COVER CONTROL ERODIBILITY DELIVERY
CODE TISTANCE FACTOR  FACTOR  FACTOR RATIO
FERCENT  FT FERCENT  PERCENT FERCENT  HR/FT  FRACTION

(PALL)  {XLTH)  {SLOFED  (GCOV)  (ECE) (XK} (SOR)
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