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CHAPTER 1 - SUMMARY

I1.

PURPOSE
This Storm Water Master Plan has been prepared to provide a detailed overview of the adequacy
of the storm drainage facilities serving the Hidden Valley Lake Subdivision. This Storm Water

Master Plan provides the following review of the hydrology and hydraulics of the watershed:

s Anassessment of the carrying capacity and existing facilities,
+ Preliminary recommendations on upgrades required, and

+ The cost of these upgrades.

« Encroachment Standards.

+  Storm Water Best Management Practices.

METHODOLOGY
This Storm Water Master Plan began with the development of a watershed tributary to the Hidden

Valley Lake Subdivision and the design storm.

The tributary watershed and its sub-watersheds were developed using available 200-scale
topographic mapping and U.S. Geological Survey 2000-scale topographic mapping. The total
tributary watershed is approximately 10.5 square miles. It can be subdivided into six tributary

watersheds with areas varying from .89 to 3.7 square miles.

The design storms were developed using the Hydrology Design Standards, Lake County. These
standards allow for use of a 10-year storm for watersheds less than one square mile in area and a
25-year storm for watershed more than one square mile in area. The 100-year design storm was
also routed through critical drainage systems. Chapter 3 provides a detailed discussion of the

de-velopment of the design criteria.

Hydrologic modeling was performed using Haested Methods HEC-1! and Pond Pack. Hydraulic
modeling of major channels was performed using Haested Methods HEC-2. Drainage culverts
were evaluated using Manning’s equation and design nomographs. Chapter 4 provides a detailed
discussion of the hydrologic analysis. Chapter 5 provides a detailed discussion of the hydraulic

analysis.

1 Haested’s Graphical HEC-1, Version 1.0
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II1.

IV.

IMPROVEMENTS WITHIN THE HIDDEN VALLEY LAKE SUBDIVISION

The analysis indicates approximately 78 drainage structures within the Hidden Valley Lake
Subdivision are undersized for the design flow. The total estimated cost of correcting these
deficiencies is $3,600,520. Chapter 6 provides a prioritization of the recommended

improvements.

In addition to the drainage structures (culverts), a storm water pump station, located at the
southeast end of the subdivision (Watershed 1), has inadequate capacity to carry the 10-year
design storm. The upstream portion of Watershed 1 through the golf course could be used as a
detention facility to reduce peak flows to the pump station. However, major upsizing of the
station would still be required. A gravity system alternative to the pump station was analyzed
that would carry flows downstream entering Putah Creek at a hydraulic grade elevation that
would prevent upstream flooding. The costs for these various alternatives range from $90,000 to

$3.7 million (excluding right-of-way).

IMPROVEMENTS OUTSIDE THE HIDDEN VALLEY LAKE SUBDIVISION

Coyote Creek, a major tributary of Putah Creek, passes through the Subdivision and through
Hidden Valley Lake. The creek runs just outside the southern boundary of the Subdivision to its
confluence with Putah Creek. Gallagher Creek splits the Subdivision into two parts and joins
Coyote Creek just downstream from Mountain Meadow North. An analysis by the Federal
Emergency Management Agency (FEMA) indicated that Coyote Creek and Gallagher Creek have
the potential to flood portions of the Hidden Valley Lake Subdivision.

This Storm Water Master Plan confirms the FEMA analysis, both Coyote Creek and Gallagher
Creek are incapable of carrying the 100-year storm without flooding. Modeling indicates that in
order to carry the 100-year flow, Coyote Creek musf be widened by approximately 100 feet. This
channel widening can be significantly reduced if Hidden Valley Lake can be utilized to provide
storm water flood control storage. The channel improvements would be based on the acceptable
range of lake level fluctuation during the rainy season. This would reduce the downstream

improvements (that are located outside District boundaries) necessary on Coyote Creek.

The hydraulic analysis would benefit from additional surveys of the topography of Coyote Creek

and from a more detailed analysis of the operational flexibility of Hidden Valley Lake.
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The cost estimates for improvements to Coyote Creck range from $241,000 to $713,000 and the
cost estimate to improve Gallagher Creek is $79,000.

V.  FINANCIAL RECOMMENDATIONS
Without clear ownership/responsibilities of the stormwater conveyance facilities within Hidden
Valley Lake, a stormwater management program cannot be successfully implemented, A number

of factors emerge from the review of the material.

+ Determine the authority to implement and manage the stormwater facilities for Hidden Valley
Lake.

+  Grants and funding from FEMA and other government agencies generally require a
government entity for administering the funds.

» A defined tax base must be established to dedicate funds for operation/maintenance and
implementation of the recommendations.

« A user-f ee approach appears to be best suited for Hidden Valley Lake.
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CHAPTER 2 — INTRODUCTION

L. BACKGROUND AND PURPOSE OF STUDY
A. BACKGROUND
The Hidden Valley Lake Subdivision (the Subdivision) is located in southern Lake County,
approximately 4 miles north of the unincorporated community of Middletown, California, along
State Highway 29. The Subdivision is bordered by Putah Creek to the south, Highway 29 to the
west, a subdivision of 5-acre ranchettes (known as the Ranchos) to the east, and undeveloped

lands to the north. Figure 2-1 illustrates the location of the Subdivision.

The U.S. Land Company originally held title to the Subdivision; the Land Company started
development of the Subdivision in 1968. The Land Company sold the property to Boise Cascade
Corporation, prior to completing the subdivision improvements. Boise Cascade completed the
development in 1973. In its final development certificates, Boise Cascade dedicated responsibility
for some subdivision drainage to the County of Lake. Remaining drainage and all roadway
responsibilities were dedicated to the Hidden Valley Lake Homeowners Association
(Homeowners Association) and responsibility for water and limited sewer service were dedicated
to Stonchouse Mutual Water Company (Stonehouse Mutual). Responsibility for a small
stormwater pump station, located at the southeast end of the Subdivision, was also dedicated to

Stonehouse Mutual.

In 1984, under the provisions of the Cortese-Knox Local Government Reorganization Act, the
voters of the Subdivision elected to form a Community Services District. The Hidden Valley
Lake Community Services District (the District) is an independent special district with 5 locally
elected directors. Community Services Districts, by state law, have very broad latent powers. This
ty'lpe of special district may provide water, sewer, stormwater, recreation, police, fire and
transportation services, The original formation documents of the District granted it the authority
to provide sanitary sewer service throughout the whole of the subdivision. In 1992, after passage
of special legislation and another election by the voters in the Subdivision, the District merged
with Stonehouse Mutual. The District now provides all water and sewer service within the
Subdivision. The District also has some interest in storm drainage, as it inherited the stormwater

pump station originally dedicated to Stonehouse Mutual.

99.2053-01010 MASTER PLAN 2-1 May-00
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Since the merger in 1992, the District has constructed and operates sewer collection facilities,

provides water system improvements, repaved roadways and made improvements to the irrigation

system on the community Golf Course.

B. PURPOSE

The only comprehensive review of the drainage system in the Hidden Valley Lake area was
conducted in the late 1960s and early 1970s as part of the original subdivision process. Portions
of the Subdivision have experienced periodic flooding over the course of the past 25 years, with
several severe flooding incidents in the late 1980s and early 1990s. This stormwater master
planning effort will identify an orderly approach to correcting existing problems and identify
storm run-off flows so future facilities can be integrated into the entire flood control system. The

objectives of the Stormwater Master Plan include:

« Identifying the existing flow patterns and quantities of runoff that can be expected to occur.
« Evaluating the capacities of the existing stormwater facilities.

« Developing and evaluating solutions to capacity deficiencies.

« Estimating the costs of implementing the solutions.

« Prioritizing the required improvements

The Lake County Flood Control and Water Conservation District provided the funds for the
Stormwater Master Plan and the District administered the funding. The District served as the
project manager for this planning effort on behalf of the Lake County Flood Control and Water
Conservation District. Winzler & Kelly, Consulting Engineers prepared the Stormwater Master

Plan under contract to the District.

C. SCOPE OF WORK

The Scope of Work for the Stormwater Master Plan is comprised of the following tasks:

«  Data Collection. This work included obtaining zoning maps, soil surveys and base
topographical mapping and digitizing this information; also, reviewing existing data available
through the Lake County Flood Control and Water Conservation District, the Division of
Safety of Dams, and the Federal Emergency Management Agency’s Flood Insurance Rate
Mapping; obtaining Rainfall Intensity Curves; and meetings with property owners, District

personnel, and Lake County staff.
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o Data Reduction. This work included the defining of the drainage basins and developing
spreadsheets to organize the data for each basin reach; determining base flows for each basin
reach; evaluating the capacities of the existing stormwater facilities and identifying

undersized stormwater facilities.

o Technical Recommendations and Cost Estimates. Comprised of developing potential
solutions to identified problems, estimating the costs for the solutions, and recommending a

course of action for correcting the problems.

o  Financing Alternatives. Identify current funding sources and possible alternatives. These
alternatives are for long-term funding of the proposal storm water recommendations and

recommending a course of action.

o Report Preparation. Within this overall scope of work, the Lake County Flood Control and
Water Conservation District identified specific areas of interest that needed to be included in

the analysis. These specific tasks include:

- Review the hydrology of Coyote Creek below the Hidden Valley Lake Dam. Below the
dam near Fishhook Court, Coyote Creek splits and a portion of the flow goes through two
culverts that pass below Highway 29 and outside the boundaries of the Subdivision. The
remainder of Coyote Creek flows to a crossing on Hartmann Road that has historically
been a flooding problem. The Master Plan should develop solutions that reduce the

flooding in the area and allow for modifications to the Flood Insurance Rate Maps.

- Review the hydrology of Coyote Creek at the confluence of Gallagher Creek. Prepare

solutions for increasing the size of the culvert crossing Hartmann Road.
i Develop driveway encroachment standards.

- Prepare a set of Best Management Practices (BMP’s) for property owners,

A Stormwater Master Plan that satisfies these objectives will provide the framework for
developing storm drainage requirements for the Subdivision, and will satisfy Lake County Flood

Control Conservation District.
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II.  REPORT PREPARERS
This report was prepared under the direction of Mr. Mel Aust, General Manager, Hidden Valley

Lake Community Services District.

»  Mr. Robert Lossius, Deputy Director of Water Resources, County of Lake
»  Mr. Tom Smythe, Water Resources Engineer of Lake County Flood Control and Water
Conservation District;

+  Mr. Bill Stewart of the Homeowners Association provided review comments.

Winzler & Kelly, Consulting Engineer’s project staff included:
o Mr. Iver Skavdal, Principal-in-Charge

o Mr. Jim Winter, Project Manager

»  Mr. Rick Jorgensen, Project Engineer

s  Mr. Tony Cinquini, Field Review, Modeling and Report Figures
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CHAPTER 3 — STUDY AREA CHARACTERISTICS

I.  INTRODUCTION
This chapter provides background data on the Study Area for this Stormwater Master Plan. The
chapter defines the Study Area boundaries and watershed boundaries that form the basis for the
hydrologic analysis; develops the land use and soils information used to calculate run-off
coefficients; and outlines the hydrologic patterns that form the basis for the selection of rainfall

intensity curves,

II.  STUDY AREA BOUNDARIES
The Study Area is part of the Putah Creek Basin. This large watershed drains from southern Lake
County, southeast to Lake Berryessa in Solano County, and ultimately into the Sacramento River.
Lake Berryessa is the primary water supply for Solano County. The Putah Creek watershed is
included in the ongoing studies conducted under the Cal-Fed Bay-Delta program.

The Subdivision is located in Coyote Valley on the northerly side of Putah Creek and extends
from the flat alluvial plain of Coyote Valley into the hillsides. Two main tributaries, Coyote
Creek and Gallagher Creek, pass through the Subdivision and eventually combine and discharge
into Putah Creek. In order to evaluate the amount of runoff generated or passing through the
Subdivision, the Study Area includes upstream drainage basin reaches that extend beyond the
Subdivision boundaries. The total drainage basin tributary to the Subdivision’s stormwater

management system is 6,750 acres (10.55 square miles).

The drainage basin can be subdivided into 6 tributary watersheds, 3 of which are located outside
of the Subdivision Boundaries. Watersheds 2, 4, 5 and 6 are tributary to Coyote Creek. Coyote
Creek is dammed within the Subdivision boundaries to form Hidden Valley Lake. Watersheds 4,
5 and 6 contribute flow to Coyote Creek above the dam. Watershed 2 is located below the dam.
Watershed 3 is tributary to Gallagher Creek. Watershed 1 is tributary directly to Putah Creek.

Figure 3-1 illustrates the drainage basin and tributary watersheds developed for this Master Plan.

While this Master Plan, identifies and models a drainage basin well outside of the Subdivision
boundaries, its recommendations are generally focused on areas within the Subdivision
boundaries. Identification of improvements in the upstream watersheds is beyond the scope of

this Master Plan.
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III. GEOGRAPHICAL SETTING
A, Topography
The terrain within the drainage basin is quite diverse. Portions of the subdivision lie in the Coyote
Valley, which consists of the alluvial plain formed by Putah Creek. However, large portions of

the drainage basin are composed of steep hillsides.

Watersheds 1 and 2 are relatively flat; large portions of these watersheds are under
5-percent slopes. The surrounding hills vary from 10 to 30 percent slopes. Watersheds 3 and 4
consist of moderately sloping hillsides at approximately 15 percent slopes. Watersheds 5 and 6

are quite steep, with many slopes in excess of 30 percent.

B. Soils
The underlying soil types in the Study Area are used to assist in the development of the runoff

coefficient in the hydrologic model. For this project, the Soil Conservation Service (now the
Natural Resources Conservation Service or NRCS), Soil Survey for Lake County was used to
determine soil type. The Study Area includes three distinct types of hydrologic soils. Soil Type B
includes sandy loams and shallow loess (wind-blown volcanic ashes). Soil Type C consists
predominantly of soils with a high clay content, including clay loams-and some shallow sandy
loams. Soil Type D consists of heavy, plastic clays with significant swell potential. The soil types

are illustrated in Figure 3-2.

IV. CLIMATE
The climate in Lake County is typically dry in the summers, with mostly seasonal rainfall in the
period from October through April. Countywide, rainfall averages from 22 to 80 inches per year

Average seasonal rainfall in Middletown, just south of the Study Area, is 45 inches per year.

V. HYDROLOGY
Stormwater master planning and the design of drainage facilities are highly dependent on the
selection of the “design storm.” This storm, typically expressed in terms of its expected
recurrence interval (e.g., 10 years), is used to determine rainfall intensity. The length of the
design storm also affects storm flows and runoffs. This study is based on a 24-hour storm, which

simulates the volume of rainfall anticipated to occur in 24 hours.
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The NOAA Atlas 2 Precipitation-Frequency Atlas of the Western United States, Volume XTI —
California was used to determine the 24-hour design rainfall for the project site. The Atlas gives
6- and 24-hour rainfall for 2-, 5-, 10-, 25-, 50- and 100-year events throughout California. Figures
3-3, 3-4 and 3-5 indicate the 10-year, 24-hour; 25-year, 24-hour; and 100-year, 24-hour rainfall
events taken from the NOAA Atlas are used in this study.

V1. LAND USE

Land use patterns also affect stormwater master planning efforts because the rate at which
stormwater runs off, as opposed to the amount that percolates into the soil, is proportional to the
amount of impervious area in a watershed. For long-term planning efforts, it is important to look
not only at current development, but also at planned development patterns. Storm drain
infrastructure is intended to provide service for 50 to 100 years, and facilities must be designed to

accommodate future development in a watershed.

The Lake County zoning map was used to identify land use projections within the study area. By
far the most intensive projected development within the Study Area is the Hidden Valley Lake
Subdivision. The Subdivision contains approximately 3,300 one-quarter acre residential lots.
Approximately one-half of the residential lots are developed at this time. The Subdivision does
include areas of open space consisting of an 18-hole Golf Course and Hidden Valley Lake. The
“Ranchos,” east of the subdivision includes approximately 200, S-acre residential parcels. The
remainder of the drainage basin is zoned for relatively low levels of development, with an

emphasis on agricultural zoning. Figure 3-6 illustrates the land use patterns in the Study Area.

VII. EXISTING FACILITIES
The majority of the Study Area drains through natural channels and roadside ditches. The
exception is within the boundaries of the Subdivision, where a storm drainage network has been

developed.

The Subdivision is centered around Hidden Valley Lake, a man-made impoundment on Coyote
Creek. Drainage is carried through the Subdivision in a network of corrugated metal (CMP)
culverts and roadside ditches. Individual driveway crossings of the roadside ditch typically

include a CMP or reinforced concrete (RCP) culvert.

At the southeastern edge of the Subdivision, east of Hartman Road, there is a levee along Putah

Creek and a portion of Coyote Creek. Drainage from this area (Watershed 1) is piped through the
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levee in a 72-inch diameter culvert. A flap gate closes during high flows in Putah Creek. When

the flap gate is closed, water held behind the levee is pumped into Putah Creek via a stormwater

pump station.

VIII. SUMMARY

The following Table 3-1 summarizes the primary characteristics of each of the tributary

watersheds considered in this Master Plan.

TABLE 3-1
SUMMARY OF TRIBUTARY WATERSHED DATA
Watershed Area. Slope Soil Types Land Use Tributary
(sg. mi.)
0,

Watershed | 095 | S0 Band D Residential Putah Creek
WAAGENEE | 40py | 9410 Band D Residential Coyote Creek

2 30%
Watershed Rural Gallagher

3 9673 15% BN G Residential/Agricultural Creek
Watershed | 1417 | 15% Band C Residential/Agricultural | Coyote Creek
Watershed B, C—D alon 4

5 1.940 >30% Hwy 29 g Agricultural Coyote Creek
Watershed : Agricultural Preserve -

6 1.624 >30% Predominantly D Satite Rsoties Coyote Creek
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CHAPTER 4 - STUDY METHODOLOGY

1. DESIGN CRITERIA

The Lake County Flood Control and Water Conservation District has developed a set of design
standards incorporated in a document entitled: Hydrology Design Standards, Lake County (The
Lake County Standards). The Lake County Standards prescribe design storms for various types
of waterways. The Lake County Standards defines a minor waterway as one with a watershed
area of one square mile or less. Major waterways drain watersheds in excess of one square mile.

Prescribed design storms are:

+  The 10-year, 24-hour event for minor waterways

s The 25-year, 24-hour event for major waterways

This Master Plan calculates the two design flow events specified in the Lake County Standards
and also develops the 100-year, 24-hour event. The 100-year, 24-hour event is used by FEMA in
preparing Flood Insurance Rate Maps and provides an important point of comparison between

this work and the work previously developed by FEMA.

Table 3-1 presented previously, summarizes the watershed areas under consideration. Most
drainage features will be required to meet the minor waterway standard. Only drainage structures

in the lower reaches of the watersheds will need to be designed for 25 or 100-year events.

The Lake County Standards allow the use of the Rational Method for minor waterways. This
rather simple equation (Q=CIA) presents the relationship between rainfall runoff (Q), rainfall
intgnsity (I) watershed area (A) and development intensity (C). The relationship is reasonably
accurate when the watershed area is less than one square mile, but can produce unreliable results

for larger watersheds.

In this Master Plan, as the drainage flows are routed downstream, the overall watershed size
exceeds one square mile. This Master Plan will use the Soil Conservation Service (SCS) Unit
Hydrograph available in HEC-1 for all run-off analysis. This use of a single, consistent modeling

device will result in coordinated improvements throughout the Subdivision.
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IV.

MAPPING

Watershed areas provide the basis for all hydrologic calculations. In order to arrive at appropriate
watershed areas for this Master Plan, topographic mapping of the Subdivision developed in 1982
was digitized using AutoCAD. This mapping is at a scale of 1 inch equals 200 feet with 5-foot
contours. For areas outside of the Subdivision, watershed areas were calculated using the U.S.G.S
15-Minute Quadrangle for Middletown, California. This mapping is at a scale of 1 inch equals

2000 feet with 20-foot contour intervals.

DATA REVIEW AND FIELD INVESTIGATIONS

A. DATA REVIEW

The Lake County Flood Control and Water Conservation District, the Homeowners Association
and the District all keep files on drainage issues in the Subdivision. These files were reviewed to
gather relevant data for this Master Plan. Existing drainage facilities and their contributory

watersheds were identified from the available topographic mapping.

B. FIELD REVIEW
Once the file and map review was complete, the identified drainage facilities and their
contributory watersheds were field verified. The mapping presented in Chapter 5 of this Master

Plan reflects the results of the field review effort.

Each drainage facility located in the field was photographed. The size and material of each
drainage facility was recorded on a field investigation form. The detailed information was

compiled to be used in developing Mannings “n” values for subsequent modeling effort,

H)’DROLOGY MODEL

Each of the six individual watersheds was modeled using the Soil Conservation Service (SCS)
Unit Hydrograph, available in HEC- 1.-In addition to watershed area (A) and rainfall intensity (I),
this model uses a Run-off Curve Number (CN) and Run-off Lag (L) to define the runoff
hydrograph.

A. RUNOFF CURVE NUMBER
The Runoff Curve Number (CN) is a relationship between runoff and soil type and land use. The

higher the CN-value, the greater the runoff. CN-value increases with density of development and

99-2053-01010 MASTER PLAN 4-2 May-00



with the relative impermeability of the underlying soils. The relatively dense residential
development found in the Subdivision increases the CN value in Watershed 1, 2 and 4.
Watersheds with a higher percentage of Type C and D soils will have a higher CN-value than
those with predominantly Type B Soils.

B. RUNOFF LAG
The Runoff Lag (L) is defined as the time in hours from the center of mass of rainfall excess to
the peak discharge. It has a relationship to the time of concentration of:

t.=1.67L.
The lag for the various watersheds was determined by estimating the time of concentration or
travel time for runoff, and then using the above relationship to calculate the lag., A minimum lag
of 6 minutes (t; of 10 minutes) was assumed if the calculations for t. for the various sub-

watersheds indicated a shorter time of concentration.

C. RAINFALL EVENT

In addition, to Runoff Curve Number and Runoff Lag, the design rainfall and a rainfall
distribution must be defined. The Lake County Design Criteria prescribes 24-hour design events
(rainfall intensity and volume is predicted over a 24-hour period), with the design frequency
which varies by size of watershed. For this Master Plan, 10-year, 25-year and

100-year frequencies are modeled.

Rainfall events can be developed by statistical review of rainfall records in the area under study
or “synthetic” storms may be used. This Master Plan utilizes a synthetic storm developed by the
Soil Conservation Service (SCS). The SCS synthetic storms were developed using the United
States Weather Bureau’s Rainfall Frequency Atlases. The SCS defined four different rainfall
distributions, depending on the region of the country. These rainfall distributions are included in

the HEC-1 modeling package. A Type IA distribution is assumed for the project site,
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HYDRAULIC MODELS

The Hydrology Model predicts the volume of flow generated at any point in a watershed from the
defined rainfall event. This volume of flow can then be used to size the hydraulic structures (open
channels or closed conduits) that carry the flow through a given area. Hydraulic sizing is based on
several parameters including flow (Q), cross sectional area of the drainage structure (A), slope of
the ground through the structure (S), and roughness of the ground (in this case, modeled by the

roughness coefficient Manning’s “n”).

When designing single isolated drainage structures, hand calculations of the hydraulic capacity
are often performed. However, when networks of interconnected structures are developed, as is
the case with certain watersheds identified in this Master Plan, computer models are utilized to

simulate hydraulic performance throughout the system.

The Lake County Flood Control and Water Conservation District provided a HEC-2 model for

 portions of the watershed that had been developed by FEMA. The cross sectional areas, ground

slopes and roughness’ developed by FEMA, were used as the basis of this Master Plan.

The design flows used in this Master Plan were developed using the Hydrologic Modeling Tool,
HEC-1 (described above). Cross sectional areas and roughness coefficients were modified based

on field review data, where it was available.

Open channels were modeled using HEC-2', FLOWMASTER I? or FLOWMASTER? and closed

conduits, such as storm drains and culverts were modeled using StormCAD and Inlet Control

Nomographs.

All drainage nodes were numbered based on the watershed tributary to them. For example;

Drainage Node 1.0-1 is in Watershed 1 and Drainage Node 4.0-2 is in Watershed 4.

' HEC-2, Version 4.6.2.
*FLOWMASTER I, Version 3.21, Haested’s.
} StormCAD, Version 1.0, Haested’s.
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CHAPTER 5 - HYDRAULIC CAPACITY ANALYSIS

I1.

INTRODUCTION

As described earlier, the drainage area through the Subdivision includes the Coyote Creek
watershed, the Gallagher Creek watershed and that portion of the Subdivision that drains directly
to Putah Creek by way of a stormwater pump station. The hydraulic capacity analysis has been
divided to review the drainage facilities within the Subdivision proper, which are typically closed
conduits, and the larger open channels carrying Coyote Creek. Gallagher Creek has been modeled

to provide information on the hydraulic capacity at its confluence with Coyote Creek.

HIDDEN VALLEY LAKE SUBDIVISION

A, DESCRIPTION

In order to analyze the capacity of drainage facilities within the Subdivision, the larger
watersheds were divided into sub-watersheds at key nodes that corresponded to identify drainage
structures. The design storm flow (Q), at each node, was estimated using HEC-1. The capacity of

the existing feature was then compared to the design storm flow.

For the most part, the sub-watersheds are less than one square mile in arca (a “Minor Watershed™)
and the design flow was estimated using a 24-hour, 10-year event (Q,o). Where the sub-
watersheds exceeded one square mile, the design storm was increased to a 24-hour, 25-year event
(Qz5). The 100-year flow (Q,00) was also estimated throughout the sub-watersheds, The Qoo
provides an important capacity check at key nodes, most particularly where drainage structures

cross major roadways.

B. CAPACITY OF EXISTING DRAINAGE FACILITIES

In éddition to modeling runoff flow, the capacities of the drainage facilitics at the key nodes were
estimated. This allows for each drainage facility to be checked for adequate sizing. The
capacities along with the design flows are presented in Table 5-1, following. Figures 5-1, 5-2, 5-

3, 5-4, 5-5 and 5-6 graphically illustrate the results of modeling.

99-2053-01010 MASTER PLAN 5-1 May-00



1.04.02.04

1.04.02.04.0)
12" HOPE
O -

04.0 )
& ir : 4 B - | L 4 T CMP
1o =4 cfs 1 :
Qo7 cfs i | 7 s - 0=4 cfs
Qo =il cls d : ‘ 3 e Qoo B ofs
— ] A Qc =11 cfs

m‘.upoT 600' 0 600 1200'
|

18" CMP
o =1 cfs
T~ o3 G
Qc =11 cfs

1,04.02.05.0p ;
2A"CMP B
o =] cfs |

Gloo=0 cfs e
Qc =26 cfs |

/ 1INCH= 600FT

4"0.1_,;3 f <
927 cls 2
Qmo:go Efg
Qc =20 ofs |

Qc =2 ofs _

1.04.02.05
48" CMP

o =21 cfs
Qo040 cfs
Qc =92 cfs

rogoz | |19
18" ChP 'f#
Qo =0 cl[s .
Qtoo=t cfs

Qc =6 cfs

1.08.01 I
18" Cup E
%10 =§ c![s e

100=3 cfs
Qc =6 cfs f\

LEGEND:

eesssssseessnmss SUB WATERSHED BOUNDARY
FLOW AREA

G =1000 cfs fo_=99: cfs

reFora: P " — = e WATER FLOW
'~ ’ 4\ . ; & i / DIRECTION OF FLOW
) bay ; / v, fo =1 sfk . —_ P
\ ’ : ~5 TS -;é?.',p I s \%ow o SUBDIVISION BOUNDARY
; , [Gio-3 ofs 5 / \Qﬁ __—— NODE DESIGNATION
% \ ‘ T.05.01 ok Qc =4 cfs . B 1.04.01.02.0 . . ~ CONDITION AT NODE
. 2\ - \ geoup & o W ; 2 118" cup - . - DESIGN FLOW (CFS)
\ ‘a 5 A g X ; : et 5 ‘ S 100 YEAR, 24 HOUR
- VAR P Trosor |ac w6 cis - \ ooy, , | pEAKFLOW (oFS)
: . 1187 er | — F
" i ] 3‘30{'3 :.n'i T i \/ (GE RED = UNDERSIZED )
B ) HA \L\ e : S ove GREEN = ADEQUATE
\ LT 'y T 18" emp \ d‘?‘i‘:{"cé?"
»tayd G 25 : [ et
- / © ™MOe =6 cfs = =
N niel 1.09.00
'% } . =y 8 g\a'ﬁgp & /\
{3 S % ol o L
1.08 9 $ Qc =11 cfs
Flow Area 8 A (} et S { =
A D by
i lob' e / e O & ,
C

1.07.02

14"%23" d e

o =3 Bl gﬁﬁ?‘_ cmp 1,04

0e%3 ois o =238 "B1s s Ty
Qc =6 cfs Cipo= 495 cfs ?ncz‘gggﬁc!s

Oc.;ll c_lsJ i

p———— QC =324 cfs Qipa= 543 cls Sl
1.07.01 o7 - - Qc =1000 cfs 1.01.02

v ein g - "

8 GM | [Fiow Area 7 36" cup
Gloo=B o3 to channe| ] Q‘g 64 Cfa
A =11 "‘f‘s 1o =12 cis : Qj"[) cfs
sl Gioo=26_cfs S Qc =50 cfs_

X =1000 cfs 1.03 o1

Flow Area 3

to channel

10 = 345 cfs
1oo= /60 cfs
(¢ =1000 cfs

7 KEY PLAN
7 —1Qi0 =2 cis N8
oo=3 cfs

. — FIGURE 5-1
b 8”:R§£?3)F ) WATERSHED 1-
Hels - DRAINAGE CAPACITY MAP

\_ %
. coHsULTYING 'i'ucnulx

J:\99\205301\HVL-REPORT-FIGS\FIG5-1.DWG 10-21-99 1:53:07 PM




; sl < ~
AT View o N\ = HIDDEN VALLEY N
é) 2.02.04,01,03
2" cup
A o={ cls
iy (2.03.00 ge ’J 3 2020105 |
o 8205 o, S 12"
Qo277 (;"5 m_;g'g 252 Gieord cfs || <3cls
\ Qc =900 cf Bt ol Ic =4 gcw‘_? ;':
2.04.00 2‘2‘?»2'(().':;,01‘0 >
b 4" fasg o &
Qioo=8 cfs Qc =4 cfs /
de =11 efa Lo AL &
. (g?? /
. 1
. E L
X i 1 1
/ g / / ¢ 0 "10 cls (2.02.01.02.02.0 600 0 600 1200
\ B 4 £~ |oo=18 cfs 24 Cup . |
g X {' ) Qc =20 cls Gio = 17, &5
i () { / ‘ - | oo 32 s
3] ) / ( " |0 =20 cfs
TP | R 24 i
020205 | - L ST Ribge W ; > Qo =17l 1INCH= 600FT
i 5 rnwr %} B qy I / / / HeEnay. ol
1o =1t cfs R - iy : o S
Quoo-22 ofs Al i ({‘ 70201.0Mm 1!\ - > 2.01.07
Qc =11 cfs ~ 2.02,05 4" CMP i, 4 | 8" CMP
; TN 8* CMP . R / o 012 cfs
20=3 cfg 3 010,,31 ofs Qoo=22 cfs
b.02.02.04 ) (Me=15 ¢fs Q: =i3 cfs Qc =11 cfs
6" CMP Ge 74 ely b . e
Dio =13 cfs ‘ e / Z.01.06
«(rj() c!; = Pt 24" CMP
=35 cfs S N Vs, i) . \ 10 =26 cfs
) s Oy ,- e 26 ol
: 18300 c'w | A — e \ 7
&, 2 cfs roid o5 | \S ‘. . 01 TR L
0, HOOK gls 10c =26 ofs | )| & h gnpr FODTH‘.\. /
s & ANer 3 7o rmf'.).mcc?-, cT \ 2.01.01.07.0
\\ . Qi =13 cfs | . g 18" cup
)as 1700 cfs ( ) ' - ?rlg ;;a
heo=2850 cfs <
Qc =HA A Loy o Hip, g Qe =1 ¢fs
ol & 27 o L — 7.01.0107.0
0 =47 cls — ] Sas T ” e
Yoo f a2, e 2" ¢
2 w8 B - 8% o LEGEND;
‘)‘"Si 20 o ) Qc a4 cfs D:
wy . e m—— —
— e e

58 2.02.01.01 i NG [2.01.01.08 |
g (;f 7'X48" CMp e )8 2 ———— SUB WATERSHED BOUNDARY
o=t go38 §i38 o DN (R FLOW AREA
. - cls 3 —————
2.02.02,03 oo | = '2_.01.02%4} = 201.01.07 SR S w— WALER, ELOY
- ey =) 4" CMl
L ks L (,,p B CMp L DIRECTION OF FLOW
(2100-30 ch ho =15 r{s . Qice=3 ¢fs % Gioo=47 cfs
Qe =20 ¢fs Owr.}l cfs o 8 Qc =6 ds Q¢ =20 cfs essrmaseomeameaea  PIPE
820 413 S 2010106 | SUBDIVISION BOUNDARY
e 4" CMP
: Qoo on
- 3 ) o
u‘%jccﬂ = [Qc =20 cfs _— NODE DESIGNATION
i o ] [l SR
- ; i 118" cue e za- R
2.02.03 . Coy > d o =57 cts el
guararipamo Lo ™S 7 e s A
Y. 18" CMP " e ————
0‘“2237 elsl|(no =35 cfs |~ e P 7.01.01.04 €= =3 1 CAPACITY A NOQ)E (cFs)
Qe ¢ls Jlgoo-52 cfs 1y 74" VP RED = UNDERSIZED
Qc =11 cfs \ _ 0 =42 ¢l GREEN = ADEQUATE
i Qeo=7/7 cfs
2.02.02 c =20 cfs
4"x48" CMF — -
0=89 ofs | [2.02.01 2.02.00
Gotdsths | lis X27 ARCH CMF =
ac”’isz%?f 367 Th 025 =1 3 4cfs e
10 =143 cfs Coo=2513¢fs :
1oo= 279 cfs
Q¢ =100 cfs
{glwsii‘ﬁ cffs '
c =11 cfs | \ \ '

2.01.01.02

2.01.02.01 i i 0,

18" cup o . /ﬁ

o =9 cfs (io =4 cfs B
Gioc-§ ¢is Qo0=8 _¢fs e
Q¢ =6 cfs Qc =22 cls A
Qc -6 cfs | )

2.01.01.01

30" CNP

Cro =5 cfs

|j’}|('):}(% E‘ls

L KEY PLAN

St 4 8 ey "
__RIDGE ™
i FIGURE 5-2

-
1037.5" ARCH

gz <
100= cis
“=500"¢fs

Q25 =1853cfs
C1o00=-3058¢fs
Qc = l/r\

WATERSHED 2-
[;" DRAINAGE CAPACITY MAP

k ‘ - g
JAON205301\HVL-REPORT-FIGS\FIG5-2.DWG 10-21-99 2:04:45 PM N

&
QONOULYIHNG ENOQINEHEHRD



\.

~ FoOTHILL

cT
H,DDEN‘ / RED-BUD?T\ ;
N
: d’ 0““\\.\-
s 4} ) WO

Ro, %)-
AD /

g \4100 W

\\%%

Lok
~ Ry, g‘\ﬁe
\% W

3.02.01.02 .
\ % rt{\?o :‘:?"Trsl o
N ’4¢~ 8oy &is

Qas IE:IS cfs o
(100 484 cfs X
dc=920 cfs N

\ F;‘O' ——

T [FareT
Oo 12" PV
\”o Qo =7
O
\
\

t"=-..h"“".
n""_"-lln-_—qnlnr-o-_,r
'

——

I l)? 01.01.0 /
"\ﬁ cue -

3ozor >
48" CMP .
Om =24 cfs
Groar i3 rfs o /

\

f‘m =5 "cls
Qo=10 rrs

3z 11 cfs

3.02.02
247 CMP
ho=23 cfs
Quoo=49 cfs
Qc =20 cfs
0 =25 cfs

10o=52 cfs
S~ dc-20 cfs.

3.02.03
4" cMP

P ) - 5

0 =z e poy

% % LT

( U} B %00 |

‘“o R 8
. '
o @@ N

&

/ 5
Box .uwrlF i / ,‘/
482 cfs P |y,
E A
G =400 cfs .(""'"E-l..uwf““"'" =

Hog -

\/’_\

.3020'
24" CMP
0=9 cfs
f4|0t|3 rlq
Qc =20 cfs

\

0 600'
1INCH= 800FT
LEGEND:

eeseseeesesssmn - SUB WATERSHED BOUNDARY
FLOW AREA

— e e — WATER FLOW

== DIRECTION OF FLOW

e PP

SUBDIVISION BOUNDARY

__— NODE DESIGNATION
~—_ CONDITION AT NODE
~_ DESIGN FLOW (CFS)

100 YEAR, 24 HOUR

PEAK FLOW CFSL
———— CAPACITY A E (CFS)

RED = UNDERSIZED
GREEN = ADEQUATE

)
o Size
25-

81'5

KEY PLAN

FIGURE 5-3

WATERSHED 3-
DRAINAGE CAPACITY MAP

J:\99\205301\HVL-REPORT-FIGS\FIG5-3.DWG 10-21-99 2:15:53 PM

& WINZLER &

OCONBULTING EHOINEERD

1200’




\

v

/ANJAB: =TI 70N

4.10.05 _cf - . - A ]
. = 28 cf — = % P— ! t \
e 43 7\ |8 &8 3 % ol e 19.0 | 4.01.05.0% 600 / 0 600 1200
clg Qe = y P A\ - 2R 18] cye 0" ‘CMP
gl b " )\ VAY S Y7750 i et
= = g = =D AChe RO = Qo867 cls
D 2 A =15l
s, o e =33 cls
s L N 7 ] Q\ L . -
> 4.10,05.01 ~ ’ W #.01.03.05 4}?1.05.04.01. 4.01.03.03
< 4" CMP —_— 4" CMP " CMP 0" CMP . =
\v ,'/&wmcm T ; \ p &M?ch 0=9 cfg 0 =41 cfs N 1|NCH" GOOFT
O T\, |@100=36 cfs i Qoo=3) cfs |[Q1oo=19 cfs Cioo-86 cls
4 '?A Qc =20 cls 4 S =l oy i - c.=20 cfs [|Q¢ =13 cfs | |Qc =33 cfs
== 1.10.01.02.0} Sy I §‘ A ~ 4Qjonf2d ety L & |
B'CMP ‘I' 3 0302 =5 ) ot ol B 2 — - o g
v 4.10.08 0=3 cla* 4"“1'05‘32 {/ . L == [T \ fa) A
4" Cup Qioo=5 ¢rfsf | 48, .G - A A
7 =37 cf "B crg | |Go=g ofs AR B
< (o83 cofs | (2o | fdico-5 cfs | T 157 CLpioe; : B R T . .
. Qc =20 cls Qe = cfs (’-;1‘:13; s ; = , ,_\_____ S
% cfs L i — i
Mg %3 -\\\ ”?L‘ L 1 e e U MR o i wan L B
~ ] ~ A A N A
Ueg PR | | SRR/ s
o —— 7 [#11 - \B % o ~— Ll [ ST Qc =184 cfs
R g ol 4/ - 8 o ey
ho *6 ¢ = 4" C) 4 .01.03. < —
Qoo~12 cfs | g . ﬂ1%f/ ‘ ¢ ol P ik ) — b e
ol H”_EFS’J 1, > / g}’gg CI;’ Ogo’ ‘lj rd “{S.SBCJ . \ i _ b 46(2“?'!‘:’;]‘
4.10.02.0Y ¢ c =20 cfs i ; e SR
18" CAP LN e > R e B : Iy e
Qo) ofs - \ 411.02.01 8 i i e T
g - D’ 2 1gPeup i : i [4.01.08
_— = . 0=8 cfs i 4.01,
4.10.04 Aok ) ggf’?\{; %, e, J s s _4%‘ g_:,l;?
AT ) o L Vad < gt &
= o o 1L g c = cfs
250" dis —\ L \ e \ L0702 NSt Ao // [Qc =1
710.01.02.0] A TPONTL [ I J-46b Sl 9.4 \ st
4. 10.01. 2, e A (& pfs i f o
: - e 5 ]
i ' X AN / P TR E
LS P & $ / % &) 1 e / ; e~ - Qc =184 cfs
éto =82 \ i \ & \ 4 ’ } Q1o 4 %,c::,] ; —h 0. w10 e
L ; , - L, AN Y T\ SO\ N /
= ’ A o N A\ A 3 o & &
4.10.01,02 . /\,.,-- . /'\ 2 I \ ) X4 ) 3 - N ’ .
4" CHP I - ; ¢ a L §Eg
ry‘}:o_ﬂa cls o, v N : Qe r’g\"" 2P //'4. 07,01 i 2 /
g‘w;‘}?] ?F’ = . A —— N\ N AT = /-}\;;?)"Ef:( |24 chip / g .01.0‘.3
c =20 cfs ) e — \¢ / 8’::- »2 3 0 =24 cf? A N l%;s,t%idcl‘ﬁ‘ =
4.10,01.01 e - & /’ =y P rd C A Gica37 ofs
18°CAP i : T TN \ g =
RS el AN gLt NS LEGEND:
fc =11 ofs | [#.10.02 A Ao angfs |/ PN o N
42" CMP MATNINY AN a4l P N
o LR %f S 7N Galask s B » s SUB WATERSHED BOUNDARY
< 5 -~ e - N = —
A bl / >\ "% P\ ¥ %lia - / }\ FLOW AREA
- ~ . 7
; 3 ; =503 cf 4 — - -
.09.01 S\ \\ e, Flow frea 11 % by A v E‘%Q\éé’ / — WATER FLOW
o e o s B Glo <8P cfs ’ : Ara5 e, |2C 7184 \cfs 7 DIRECTION OF FLOW
r}c'}:f)‘ C%ES - - [ =H/n 99 (%] =¥/:; £fs|, . / A E==ss—emesse—asmamasy  P|PE
fa A / AN ~
\ M— o / Gc =20 ¢fs SUBDIVISION BOUNDARY
— 4,10 v P T 1.02/61 s
A S Flow Area " ANK A : 4.02.03
- o é?n'-;’;g—g i / // . wa’ 0" oup _— NODE DESIGNATION
fi50- 247 i3 A N 0 =46 cf ode ~—— CONDITION AT NODE
I S P G10=94 cfs L
QLA b
== e : 4,01 P d Qc =33 cfs Ipe Slze—| —— DESIGN FLOW (CFS)
//
Flow Areo 1 : bar 100 YEAR, 24 HOUR
; Qoo == | PEAK FLOW (CFS
C = =} . CAPACITY AT NODE (CFS)

40203011 RED = UNDERSIZED
b GREEN = ADEQUATE
- Qieo=5 cfs |~
f e Q¢ =6 cfs_ |+
A NS - o FLow Area 9 G ]
e Mo =12 cfs HIDDEN VALLEY L E i
ko AN i LAKE ; “31)
. ~ — = e
i \\ 4,08 rfl-.%l'}v l;\r ea 4 ‘
o Lake 0 =146 cf -
0 =Hef 00m 135 413 -7
'ri“’f.i& s il e e i
L 7
707 NN
R Y] N
(lltzo =C "ffs
0100: 5 ?fs \ =) =
(_ZB:___:% cfs \‘
|/ O ‘
; & /
F!Ifsnf.jv‘ﬂruu 6 “"'-g Qc =11 c¢ls o !
l({nlfJIO cls $ - oo=231 ¢fs ? KEY PLAN
/ "w;l!lﬁ cfs Ge =30 cfs | / e

etz I N

\\\
=3 S

27 \ oorlmode ol

i ' FIGURE 5-4
' 5 WATERSHED 4-
% DRAINAGE CAPACITY MAP

o 8

% WINZLER & KELLY

OOHDULTING BHGINEBARAG

\.

J\99205301\HVL-REPORT-FIGS\FIG5-4.DWG 10-21-99 2:10:51 PM



[~ HIDDEN VALLEY
LAKE

_ -

1INCH= 600FT

LEGEND:

e SUB WATERSHED BOUNDARY
FLOW AREA

—_— = = = — WATER FLOW

DIRECTION OF FLOW
caEEsmassmams——=s P|PE

SUBDIVISION BOUNDARY

—— NODE DESIGNATION

Node ——— CONDITION AT NODE
S‘I e S‘F‘zo __—— DESIGN FLOW (CFS)
b 2 100 YEAR, 24 HOUR
1 PEAK FLOW (CFS
fon = ————— CAPACITY A N&)E (cFs)
RED = UNDERSIZED

GREEN = ADEQUATE

KEY PLAN

FIGURE 5-5

WATERSHED 5-
DRAINAGE CAPACITY MAP

J\99\205301\HVL-REPORT-FIGS\FIG5-5.0WG 10-21-99 2:19:23 PM

% WINZLER. & KELUY —J

GONBULYING EHQINEARAD



v '
" OMP (60602 N ,/
s .

“ 1INCH= B00FT

| LEGEND:
I~ e SUB WATERSHED BOUNDARY
"*\ FLOW AREA
; s v et WATER FLOW
¢ — DIRECTION OF FLOW
\ rasE——e T P|PE
—— ——— . SUBDIVISION BOUNDARY
7
XA ___— NODE DESIGNATION
: G | R
~22 cfs lpe Slze-|
- &“:3% e A 100 YEAR, 24 HOUR
e SRR Q00m —=— | pEAK FLOW (CFS
: L i )
- CAPACITY AT NODE (CFS)
~f! —_— RED = UNDERSIZED
I ﬁg‘J-gﬂp GREEN = ADEQUATE
o Ll B Ty —
16 &R ][R
> g i £ : :
7 - =120 cfs : JE=
o —
g 805 . _ . / Ny "
o 2-50"%31 7
== ARRCH, P oy 7
/// @»‘L’Eﬁai_ﬁi / | P2 /

=<y [6. 05,08
"\ |18" CMP

7\ |Qo=! cfs
-\ Qioo=1 cfs

Qc =11 efs [
s

?%A : KEY PLA
§ IGURE 5-6

WATERSHED 6-
DRAINAGE CAPACITY MAP

\_ % WINZLER & KRLLY
QOMODULYING RHNAQINEBREAOD
JA9O\205301\HVL-REPORT-FIGS\FIG5-6.DWG 10-21-99 9:06:53 AM




Note:
Bold Italicized = Undersized

TABLE 5-1

CAPACITY ANALYSIS EXISTING DRAINAGE FACILITIES

Pipe Number DEI,:;E::SS SS;Z:?m Casz::?:;rn(?;fs) Estimated Flows (cfs)
10-Year 25-Year 100-Year
1.01.00 Pump Station 13 to 18 275 592
1.01.01 18" CMP 12 2 3
1.01.02 36" CMP 50 31 64
1.01.02.01 18" CMP 11 1 3
1.01.02.02 18" CMP 11 1 3
1.01.02.03 30" CMP 38 31 44
1.02.00 Channel 1000 346 763
1.02.01 18" CMP 11 2 3
1.03.00 Channel 1000 345 760
1.03.01 24" CMP 15 7 15
1.03.02 18" CMP 6 5 11
1.03.03 18" CMP 11 1 3
1.04.00 CHANNEL 1000 253 543
1.04.01 2-48"CMP, 2-42"CMP 324 230 495
1.04.01.01 18" CMP 11 2 4
1.04.01.02 18" CMP 11 14 29
1.04.01.02.01 18" CMP 6 5 11
1.04.02 3-48" CMP 276 215 465
1.04.02.01 12" CMP 4 8 16
1.04.02.02 18" CMP 11 1 3
1.04.02.03 18" CMP 6 5 11
1.04.02.04 24" CMP 20 51 93
11.04.02.04.01 12" HDPE 4 3 5
1.04.02.04.02 18" CMP 11 11 20
1.04.02.04.03 18" CMP 11 7 14
1.04.02.05 48" CMP 92 21 40
1.04.02.05.01 12" CMP 2 1 1
1.04.02.05.02 24" CMP 20 1 0
1.04.02.06 18" CMP 11 4 7
1.04.03 54" CMP, 72"x55" 270 195 430
1.04.03.01 18" CMP 1 4 8
1.04.03.02 24" CMP 20 27 60
1.04.04 60" CMP 150 143 331
1.04.04.01 12" CMP 4 3 6
1.04.04.02 18" CMP 11 4 8
1.04.05 60" CMP 150 133 308
1.04.06 60" CMP 150 130 301
1.05.00 Channel 1000 30 65
1.05.01 12" CMP 4 3 7
1.06.00 Channel 1000 25 53
1.06.01 24" CMP 20 11 24
1.06.01.01 18" CMP 11 6 12
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Note:
Bold Italicized = Undersized

TABLE 5-1

CAPACITY ANALYSIS EXISTING DRAINAGE FACILITIES

Pipe Number DE:;I?ESS SS;::?m Cas:(i:?tt;(n(%fs) Estimated Flows (cfs)
10-Year 25-Year 100-Year
1.06.02 18" CMP 11 3 9
1.07.00 Channel 1000 12 26
1.07.01 18" CMP 11 4 8
1.07.02 23"x14" CMP 6 2 3
1.08.00 Channel 1000 3 7
1.08.01 18" CMP 6 2 3
1.08.02 18" CMP 6 0 1
1.09.00 18" CMP 11 15 32
1.09.01 18" CMP 11 7 14
2.00.00 10'x7.5' ARCH CMP 500 1451 2732
2.01.00 Channel 1853 3058
2.01.01 18" CMP 6 3 6
2.01.01.01 30" CMP 22 5 10
2.01.01.02 30" CMP 22 4 8
2.01.01.03 30" CMP 22 2 4
2.01.01.04 24" CMP 20 42 77
2.01.01.05 18" CMP 6 27 49
2.01.01.06 24" CMP 20 27 49
2.01.01.07 24" CMP 20 26 47
2.01.01.07.01 18" CMP 11 10 18
2.01.01.07.02 12" CMP 4 2 4
2.01.01.08 18" CMP 11 4 7
2.01.02 30" CMP,36"x22" CMP 53 43 78
2.01.02.01 18" CMP 6 2 4
2.01.02.02 18" CMP 6 1 3
2.01.03 18" CMP 11 36 66
2.01.04 18" CMP 11 33 60
2.01.05 18" CMP 11 32 58
2.01.06 24" CMP 20 26 46
2.01.06.01 24" CMP 13 9 16
2.01.07 18" CMP 11 12 22
2.02.00 Channel 150 1314 2513
2.02.01 48"x27"CMP, 36" CMP 100 143 275
2.02.01.01 48"x27" CMP 50 53 96
2.02.01.02 27"x18" CMP 13 47 85
2.02.01.02.01 27"x18" CMP 26 29 54
2.02.01.02.02 24" CMP 13 17 31
2.02.01.02.02.01 |24" CMP 20 17 32
2.02.01.02.02.02 |24" CMP 20 17 31
2.02.01.02.03 24" CMP 20 10 18
2.02.01.03 18" CMP 11 12 21
2.02.01.04 12" CMP 7 3 5
2.02.01.05 8" CMP 4 2 4
2.02.02 48"x27" CMP 50 89 173
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Note:
Bold Italicized = Undersized

TABLE 5-1

CAPACITY ANALYSIS EXISTING DRAINAGE FACILITIES

Pipe Number DE:iIrS\::gg g;g:?m Casgé?tt;fn(%fs) Estimated Flows (cfs)
10-Year 25-Year 100-Year
2.02.02.01 18" CMP 11 25 52
2.02.02.02 24" CMP 20 15 31
2.02.02.03 27"x18" CMP 20 14 30
2.02.02.04 36" CMP 35 13 28
2.02.02.05 18" CMP 11 11 22
2.02.03 36"x22" CMP 27 58 107
2.02.04 2-12" CMP 8 43 79
2.02.04.01 18" CMP 11 25 46
2.02.04.01.01 12" CMP 4 2 3
2.02.04.01.02 12" CMP 4 1 2
2.02.04.01.03 12" CMP 4 1 3
2.02.05 18" CMP 11 9 15
2.03.00 9-60" CMP 900 1672 2770
2.04.00 18" CMP 11 4 8
3.00.00 Channel to Putah Creek 2524 4484
3.01.00 3-7'x5'1" CMP 720 1518 2484
3.01.01 12" CMP 4 7 12
3.01.01.01 24" CMP 20 6 1
3.01.02 18" CMP 11 5 10
3.02.00 Box Culvert 400 1482 2470
3.02.01 48" CMP 50 24 43
3.02.01.01 30" CMP 22 23 42
3.02.01.01.01 18" CMP 6 2 3
3.02.01.02 18" CMP 11 7 13
3.02.02 24" CMP 20 23 49
3.02.03 24" CMP 20 25 32
3.02.03.01 18" CMP 11 4 8
3.02.04 24" CMP 20 9 19
4.01.00 Lake - 631 910
4.01.01 2-48" CMP 184 625 900
4.01.01.01 18" CMP 20 8 14
4.01.02 2-48" CMP 184 605 883
4.01.02.01 24" CMP 20 24 44
4.01.02.02 18" CMP 11 15 29
4,01.03 2-48" CMP 184 544 837
4.01.03.01 24" CMP 20 59 123
4.01.03.02 30" CMP 33 49 103
4.01.03.02.01 18" CMP 6 2 5
4.01.03.03 30" CMP 22 41 86
4,01.03.04 30" CMP 33 32 67
4.01.03.04.01 18" CMP 6 2 4
4.01.03.04.02 24" CMP 13 9 19
4.01.03.05 24" CMP 20 15 31
4.01.04 2-48" CMP 184 337 714
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Bold Italicized = Undersized

TABLE 5-1

CAPACITY ANALYSIS EXISTING DRAINAGE FACILITIES

Pipe Number DE:;ﬁg;g g;::::m CaE:cI:?:;n(?:fs) Estimated Flows (cfs)
10-Year 25-Year 100-Year
4.01.04.01 12" CMP 4 4 7
4.01.05 2-48" CMP 184 329 716
4.01.06 2-48" CMP 184 328 715
4.01.07 2-48" CMP 184 327 714
4.01.08 2-48" CMP 184 326 711
4.01.08.01 18" CMP 6 4 8
4.02.00 Lake - 114 231
4.02.01 24" CMP 20 111 225
4.02.02 24" CMP 20 75 153
4,02,03 30" CMP 33 46 94
4.02.03.01 18" CMP 6 2 5
4,02.04 24" CMP 20 23 48
4,02.04.01 18" CMP 6 4 8
4.02.05 12" CMP 2 6 13
4,02.06 12" CMP 4 1 2
4.03.00 Lake - 7 13
4.03.01 18" CMP 6 2 4
4,04.00 Lake - 136 255
4.04.01 36" CMP 50 134 251
4,04.01.01 18" CMP 11 10 18
4.04.02 36" CMP 50 70 131
4,04.03 18" CMP 11 36 67
4.04.03.01 18" CMP 11 13 24
4.05.00 Lake - 7 14
4.05.01 18" CMP 6 2 4
4.06.00 Lake - 10 18
4.06.01 18" CMP 6 b 9
4.07,00 12" CMP 4 9 16
4.07.01 24" CMP 13 4 7
4.08.00 Lake - 8 14
4.08.01 18" CMP 6 4 7
4,09.00 Lake - 12 24
4.09.01 18" CMP 6 3 10
4.10.00 Lake - 127 247
4,10.01 36" CMP 50 119 231
4,10.01.01 18" CMP 11 6 11
4.10.01.02 18" CMP 11 9 18
4,10.01.02.01 18" CMP 6 2 5
4,10.01.02.02 18" CMP 6 3 5
4.10.02 42" CMP 70 92 179
4.10.02.01 18" CMP 6 1 3
4.10.03 36" CMP 50 82 100
4.10.04 36" CMP 50 77 141
4.10.04.01 12" CMP 4 9 14
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Bold Italicized = Undersized

TABLE 5-1

CAPACITY ANALYSIS EXISTING DRAINAGE FACILITIES

Pipe Number D[-:-:ils:gg g;g:g’m Cag:::?tt;n(?:fs) Estimated Flows (cfs)
10-Year 25-Year 100-Year
4.10.04.02 18" CMP 11 6 12
4.10.04.03 12" CMP 4 8 13
4.10.05 36" CMP 50 61 119
4,10.05.01 24" CMP 20 19 36
4.10.05.02 18" CMP 11 15 28
4.10.06 24" CMP 20 32 63
4.10.07 18" CMP 11 2 5
4.11.00 Lake - 51 90
4,11.01 36" CMP 50 45 90
4,11.01.01 12" CMP 2 2 4
4.11.02 24" CMP 20 41 82
4.11.02.01 18" CMP 11 8 17
4.11.03 24" CMP 20 31 63
4.11.03.01 18" CMP 11 3 7
4.11.03.02 18" CMP 11 2 5
4.11.04 24" CMP 20 26 51
4.11.05 24" CMP 15 18 35
4.11.06 18" CMP 11 11 22
5.01.00 Lake - 983 1539
5.01.01 18" CMP 11 4 8
5.01.02 Node - 672 1299
5.02.00 Node - 656 1268
6.00.00 Node Meeting SW 5 . 683 1406
6.01.00 24" CMP 20 24 30
6.01.01 18" CMP 6 4 5
6.01.02 18" CMP 6 1 2
6.02.00 36" CMP 50 51 150
6.02.01 18" CMP 11 8 10
6.02.01.01 18" CMP 11 1 1
6.02.02 18" CMP 11 5 7
6.02.03 18" CMP 171 4 5
6.03.00 2-48" CMP 104 199 410
6.03.01 18" CMP 11 1 1
6.03.02 18" CMP 11 5 6
6.03.03 24" CMP 20 30 62
6.03.03.01 24" CMP 20 22 46
6.04.00 2-50"x31" CMP 120 142 316
6.05.00 2-50"x31" CMP 120 140 312
6.06.00 18" CMP 11 13 27
6.06.01 18" CMP 11 1 1
6.06.02 18" CMP 11 8 17
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If the drainage facility capacity is less than the design flow, the structure is assumed to be

inadequate and recommendations for correction or replacement are provided. Table 5-2 provides

.,

a listing of the locations were the existing facilities are undersize. Replacement costs are

presented in Chapter 6. S
-
T T T T TABLE 52— —— B
IDENTIFIED DEFICIENT FACILITIES
Pipe Number Existing Storm Node Location Proposed
Drainage System Improvements
1.01.00 Pump Station Mt. Meadow South Increase Pump Capacity
1.04.01.02 18" CMP Maple Leaf Ct. Replace with 24" RCP
1.04.02 3-48" CMP Golf Gourse Hear Mt. Meadow Add 21" RCP
1.04.02.01 12" CMP Old Creek Road Replace with 18" RCP
1.04.02.04 24" CMP Mt. Meadow North Add 30" RCP
1.04.03.02 24" CMP Powder Horn Add 18" RCP
1.09.00 18" CMP Powder Horn Replace with 21" RCP
2.01.01.04 24" CMP Hidden Valley Road Add 27" RCP
2.01.01.05 18" CMP Hidden Valley Road Replace with 30" RCP
2.01.01.06 24" CMP Hidden Valley Road Replace with 30" RCP
2.01.01.07 24" CMP Moon Ridge Road Replace with 30" RCP
2.01.03 18" CMP Galf Gatirs fear Spyglass Add 30" RCP
2.01.04 18" CMP Deer Hollow Road Replace with 30" RCP
2.01.05 18" CMP Deer Hollow Road Replace with 30" RCP
2.01.06 24" CMP Hidden Valley Road Add 18" RCP
2.01.07 18" CMP Moon Ridge Road Replace with 21" RCP
1
2.0201  |48'x27" CMP, 36" CMP Spyglass Road Rep]ac%m s o
2.02.01.01 48"x27" CMP Deer Hollow Road REplRes B0l
Wi Golf Course near Deer Hollow | Replace with 45"x29"
2.02.01.02 27"x18" CMP Road RCP
2.02.01.02.01 27"x18" CMP Hidden Valley Road Replace with 30" RCP
2.02.01.02.02 24" CMP Hidden Valley Road Add 21" RCP
2.02.01.03 18" CMP Hidden Valley Road Replace with 21" RCP
2.02.02 48"x24" CMP Bunker Road Add 36" RCP
2.02.02.01 18" CMP Golf Course Near Bunker Road Add 21" RCP
2.02.03 36"x22" CMP Deer Hollow Road Replace with 30" RCP
i Golf Course near Deer Hollow | Replace with 50"x31"
2.02.04 2-12" CMP Road RCP
2.02.04.01 18" CMP Hidden Valley Road Add 21" RCP
i : . Replace 4 Pipes w/ 4-
2.03.00 9-60" CMP Hidden Valley Road 54"RCP
3.01.00 3-7-5'1" CMP Mt. Meadow North R 55 o
ulverts
3.01.01 12" CMP Donkey Hill Road Replace with 18" RCP
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TABLE 5-2

IDENTIFIED DEFICIENT FACILITIES

Pipe Number Existing Storm Node Location Proposed
Drainage System Improvements
3.02.00 Box Culvert Hartman Road Replace with Box Culvert
3.02.01.01 30" CMP Camp Ground Replace with 33" RCP
3.02.02 24" CMP Donkey Hill Road Replace with 30" RCP
3.02.03 24" CMP Donkey Hill Road Replace with 30" RCP
.y g " Replace w/ 20'x4' Box
4.01.01 2-48" CMP North Shore Drive Ciilvert
4.01.02 2.48" CMP Deer Hill Road eplam 20w Box
4.01.02.02 18" CMP Deer Hill & Marine View Roads| Replace with 21" RCP
4.01.03 2.48" CMP Oak Grove Road Replace w/ 20%4 Hox
4.01.03.01 24" CMP Greenridge Road Add 24" RCP
4.01.03.02 30" CMP Buckhorn Road Add 24" RCP
4.01.03.03 30" CMP Coyle Springs Road Add 24" RCP
i ; Replace w/ 12'x4' Box
4.01.04 2-48" CMP Greenridge Road Culvert
. . . Replace w/ 12'x4' Box
4.01.05 2-48" CMP Squirrel Hill Road Culvart
- Replace w/ 12'x4' Box
4.01.06 2-48" CMP Stonegate Road Gulvait
4.01.07 2-48" CMP Coyle Springs Road Reprac%\gllvlﬁm Biax
4.02.01 24" CMP North Shore Drive Replace with 2-42" RCP
4.02.02 24" CMP Deer Hill Road Replace with 2-33" RCP
4.02.03 30" CMP Greenridge Road Add 21" RCP
4.02.05 12" CMP Coyle Springs Road Replace with 15" RCP
4.04.01 36" CMP North Shore Drive Replace with 2-42" RCP
4.04.02 36" CMP Deer Hill Road Replace with 42" RCP
4.04.03 18" CMP Meadow View Drive Replace with 33" RCP
4.04.03.01 18" CMP Fiddlers Drive Replace with 21" RCP
4.07.00 12" CMP Lake Ridge Circle Replace with 18" RCP
4.10.01 36" CMP North Shore Drive Add 42" RCP
4.10.02 42" CMP Greenridge Road Add 27" RCP
4.10.03 36" CMP Hawk's Hill Road Add 30" RCP
4.10.04 36" CMP Kentwood Place Add 27" RCP
4.10.04.01 12" CMP Kentwood Place Add 15" RCP
4.10.04.03 12" CMP Spruce Grove Road Replace with 18" RCP
4.10.05 36" CMP Deer Hill Road Add 18" RCP
4.10.05.02 18" CMP Hacienda Court Add 15" RCP
4.10.06 24" CMP Spruce Grove Road Add 21" RCP
4.11.02 24" CMP Deer Hill Road Add 27" RCP
4.11.03 24" CMP Greenridge & Dak Grave Add 18" RCP
4.11.04 24" CMP Greenridge Road Add 15" RCP
6.01.00 24" CMP Conestoga Road Add 15" RCP
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TABLE 5-2
IDENTIFIED DEFICIENT FACILITIES

Pipe Number Existing Storm Node Location Proposed
Drainage System Improvements

6.02.00 36" CMP Conestoga Road Replace with 42" RCP
6.03.00 2-48" CMP Conestoga Road Replace with 2-54" RCP
6.03.03 24" CMP Eagle Rock Road Add 18" RCP

6.03.03.01 24" CMP Eagle Rock Road Replace with 27" RCP
6.04.00 2-50"X31" CMP Deer Hill Road Repica L] Sacixlo
6.05.00 2-50"x31" CMP Eagle Rock Road reepiass L S0 Rae”
6.06.00 18" CMP Eagle Rock Road Replace with 24" RCP

I1L.

In addition to drainage ditches and culverts, the existing stormwater pump station has been
analyzed. The station accepts flow from a tributary drainage area that is less than one square mile:
By the Lake County Standards the design flow could be as low as the 10-year flow. The station
has an approximate capacity of 6,000 to 8,000 gpm (13.4 to 17.8 cfs). The 10-year flow is

368 cfs.

COYOTE CREEK AND GALLAGHER CREEK ANALYSIS

A, DESCRIPTION

In March 1998, FEMA published an analysis of Coyote and Gallagher Creeks, which indicated
potential for flooding along the Coyote Creek corridor. The flooding pattern is published in the
March 2, 1998 Flood Insurance Rate Maps (FIRM) and illustrated in Figure 5-7. In order to
develop the FIRM Maps, FEMA de\.feloped a series of creek cross-sections and an HEC-2 model.
The FEMA cross-sections for Coyote Creek and Gallagher Creek were used as the basis for this
Storm Water Mater Plan.

This Storm Water Mater Plan developed independent 100-year design flows for both the Coyote
Creek and Gallagher Creek Watershed, using HEC-1 and the SCS Type 1A rainfall distribution.
These flows are higher than the design flows used in the FEMA modeling effort. Information
regarding how FEMA design flows were generated could not be determined. Department of
Water Resources calculated 100-year design flows which were slightly higher than the design
flows presented in the report. Discussions with Lake County regarding the design flows
concluded that design flows presented in the report are reasonable and should be utilized for
Master Plan design. When the current estimated flows are entered into the original HEC-2 model,

flooding exceeds the flooding limits indicated on the FIRM mapping.
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B. CAPACITY OF EXISTING FACILITIES

Coyote Creek currently is a relatively natural channel that averages 15 to 25 feet wide and 3 to 8

feet deep. The hydraulic capacity of this channel is estimated to be 600- to 1000-cfs.

The existing Gallagher Creek channel from its confluence with Coyote Creek upstream to the
crossing of Hartman is incapable of handling the 10-year storm event without over topping its

banks.

Recommendations for the improvement work along Coyote and Gallagher Creek are présented in

Chapter 6.
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CHAPTER 6 - RECOMMENDATIONS AND COST ESTIMATES

CoST ESTIMATE AND PRIORITIES

A. COST ESTIMATE DEVELOPMENT
Cost estimates for the drainage improvements are developed using Means Construction Cost

Data. The following items are added to this subtotal amount:

»  General Conditions (_30%)

o Sales Tax (4%)

»  General Contractors Overhead and Profit (8%)
. Legal, Administration & Engineer{ng (25%)

» Bond (0.15%)

o Contingency (10%)

B. PROJECT PRIORITY ANALYSIS

The costs for all drainage improvements are substantial, ranging in cost from $3,689,770 to
$8,707,110, and will require a number of years to complete. This Master Plan prioritizes the
various improvements by watershed. Several factors were used in prioritizing the projects.

Generally entire sub-watersheds were picked for improvement based on how undersized the

drainage facilities are and the potential for flooding impacts if known: improvements were made

from downstream to upstream within the individual sub-watersheds, although this factor was

modified depending on the severity of the storm drain deficiency.

C. SUMMARY COSTS AND PRIORITIES
This chapter summarizes proposed drainage improvements, their costs and priority. All

improvements are listed in Table 6-1. The projects are prioritized within each watershed.
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TABLE 6-1

RECOMMENDED ORDER OF IMPROVEMENTS

Priority| Pipe No. Location Improvement Cost
1 Coyote Creek Alternative 3 Widen Channel & Install Weir | $240,160*
1 Coyote Creek Alternative 2 Widen Channel & Install Weir | $427,900
1 Coyote Creek Alternative 1 Excavate to Widen Channel $713,000
2 Gallagher Creek Widen Channel $79,020
3 1.01.00 Pump Station Alternative 1 Construct new Pump Station | $4,633,750
3 1.01.00 Pump Station Alternative 2A 10’ X 5’ Box Culvert :$3,707,000
3 1.01.00 Pump Station Alternative 2B Graded Channel $89,250*
1 1.04.02.04 Mt. Meadow North Add 30" RCP $26,670
2 1.04.02.01 Old Creek Road Replace with 18" RCP $19,630
3 1.04.01.02 Maple Leaf CT. Replace with 24" RCP $20,960
4 1.04.03.02 Powder Horn Add 18" RCP $19,260
5 1.09.00 Powder Horn Replace with 21" RCP $20,220
6 1.04.02 Golf Course Near Mt. Meadow Add 21" RCP $17,440
South
1 2.03.00 Hidden Valley Road Replace 4 Pipes w/ 4-54"RCP | $60,570
2 2.0 Hartman Road Replace w/ 3-10x6 Box Culvert| $278,030
3 2.02.01 Spyglass Road Replace w/ 772x3 Box Culvert | $126,540
4 2.02.04 Golf Course near Deer Hollow Replace with 50"x31" RCP $28,750
Road
5 2.02.03 Deer Hollow Road Replace with 30" RCP $27,200
6 2.02.02 Bunker Road Add 36" RCP $28,380
Y 2.02.04.01 Hidden Valley Road Add 21" RCP $19,850
8 2.01.01.04 Hidden Valley Road Add 27" RCP $26,000
9 2.01.01.05 Hidden Valley Road Replace with 30" RCP $27,040
10 2.01.03 Golf Course near Spyglass Road Add 30" RCP $26,670
11 2.01.04 Deer Hollow Road Replace with 30" RCP $26,250
12 2.01.05 Deer Hollow Road Replace with 30" RCP $27,040
13 2.02.02.01 | Golf Course Near Bunker Road Add 21" RCP $19,850
14 2.01.01.06 Hidden Valley Road Replace with 30" RCP $27,040
15 2.01.01.07 Moon Ridge Road Replace with 30" RCP $27,040
16 2.02.01.01 Deer Hollow Road Replace with 50"x31" RCP $44 530
17 2.02.01.02 Golf Course near Deer Hollow Replace with 45"x29" RCP $28,900
Road
18  [2.02.01.02.01 Hidden Valley Road Replace with 30" RCP $26,250
19 12.02.01.02.02 Hidden Valley Road Add 21" RCP $19,850
20 2.02.01.03 Hidden Valley Road Replace with 21" RCP $19,750
21 2.01.06 Hidden Valley Road Add 18" RCP $18,890
22 2.01.07 Moon Ridge Road Replace with 21" RCP $32,620
1 3.01.00 Mt. Meadow North Replace w/ 8-5x5 Box Culverts | $159,860
2 3.02.00 Hartman Road Replace with Box Culvert 25,950
3 3.02.03 Donkey Hill Road Replace with 30" RCP $27,200
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TABLE 6-1

RECOMMENDED ORDER OF IMPROVEMENTS

Priority| Pipe No. Location Improvement Cost
4 3.02.02 Donkey Hill Road Replace with 30" RCP $27,200
5 3.01.01 Donkey Hill Road Replace with 18" RCP $19,200
6 3.02.01.01 Camp Ground Replace with 33" RCP $28,280
1 4.01.01 North Shore Drive Replace w/ 20'x4' Box Culvert | $85,630
2 4.01.02 Deer Hill Road Replace w/ 20'x4' Box Culvert | $85,630
3 4.01.03 Oak Grove Road Replace w/ 20'x4' Box Culvert | $85,630
4 4.01.04 Greenridge Road Replace w/ 12'x4' Box Culvert | $62,650
5 4.01.05 Squirrel Hill Road Replace w/ 12'x4' Box Culvert |  $62,650
6 4.01.06 Stonegate Road Replace w/ 12'x4' Box Culvert |  $62,650
7 4.01.07 Coyle Springs Road Replace w/ 12'x4' Box Culvert |  $62,650
8 4.01.08 Greenridge Road Replace w/ 12'x4' Box Culvert | $62,650
9 4.01.03.01 Greenridge Road Add 24" RCP $20,590
10 4.01.03.04 to Coyle Springs Road Replace w/ 36" RCP $202,320
4.01.03.02
11 4.01.02.01 Green Ridge Add 21" RCP $19,850
12 4.01.02.02 | Deer Hill & Marine View Roads Replace with 21" RCP $20,220
13 4.10.01 North Shore Drive Add 42" RCP $29,750
14 4.10.02 Greenridge Road Add 27" RCP $26,000
15 4.10.03 Hawk's Hill Road Add 30" RCP $26,670
16 4.10.04 Kentwood Place Add 27" RCP $26,000
17 4.10.05 Deer Hill Road Add 18" RCP $19,260
18 4.10.06 Spruce Grove Road Add 21" RCP $19,850
19 4.10.04.01 Kentwood Place Add 15" RCP $18,630
20 4.02.01 North Shore Drive Replace with 2-42" RCP $49,120
21 4.02.02 Deer Hill Road Replace with 2-33" RCP $44,890
22 4.02.03 Greenridge Road Add 21" RCP $23,560
23 4.04.01 North Shore Drive Replace with 2-42" RCP . $41,700
24 4.04.02 Deer Hill Road Replace with 42" RCP -$30,120
25 4.04.03 Meadow View Drive Replace with 33" RCP $28,010
26 4.04.03.01 Fiddlers Drive Replace with 21" RCP $20,220
27 4.02.04 Stonegate Road Add 27" RCP $26,000
28 4.02.05 Coyle Springs Road Add 15" RCP $19,000
29 4.10.04.03 North Shore Drive Add 18" RCP $19,630
30 4.10.05.02 Hacienda Court Add 15" RCP $18,630
3 4.11.02 Deer Hill Road Add 27" RCP $26,000
32 4.11.03 Greenridge & Oak Grove Roads Add 18" RCP $19,260
33 4.11.04 Greenridge Road Add 15" RCP $18,630
34 4.07.00 Lake Ridge Circle Replace with 18" RCP $19,630
35 4.11.03.02 Fernwood Road to Deer Hill Replace with 30" RCP $225,000
Road
1 6.04.00 Deer Hill Road Replace with 2-58"x36" RCP $52,010
2 6.05.00 Eagle Rock Road Replace with 2-58"x36" RCP $52,010
3 6.03.00 Conestoga Road Replace with 2-54" RCP $54,380
4 6.03.03 Eagle Rock Road Add 18" RCP $19,260
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TABLE 6-1
RECOMMENDED ORDER OF IMPROVEMENTS

Priority| Pipe No. Location Improvement Cost
5 6.01.00 Conestoga Road Add 15" RCP $18,630
6 6.03.03.01 Eagle Rock Road Replace with 27" RCP $26,380
4 6.06.00 Eagle Rock Road Replace with 24" RCP $20,960
8 6.02.00 Conestoga Road Replace with 42" RCP $30,120
PROJECT TOTAL $3,689,770

*Alternative included in Project Total Cost

IL HIDDEN VALLEY LAKE SUBDIVISION

A. DRAINAGE STRUCTURES

Approximately 78 culverts within the Subdivision will need to be replaced to accommodate the
design flows. The replacements are generally recommended in areas where the culverts cross
roadways within the subdivision. Figures 6-1 through 6-5 illustrates the location of the proposed

improvements. The total estimated cost of improvements is $ 3,689,770.

B. PumMP STATION

The existing storm water pump station should be upgraded if 100-year flood protection is desired
in Watershed 1. The Putah Creek Levee Evaluation will determine the storm recurrence interval
for the interior and exterior of the levee: The District has developed some preliminary design

work for the addition of two additional high capacity stormwater pumps.

With the available detention storage under 10-year design conditions, the pump station and
bypass system must provide a total capacity of 235 cfs. This is available through the bypass
conduit; however, the existing pumping station and detention pond is undersized to provide

adequate flood protection when high flows in Putah Creek eliminate the bypass conduit.

The existing pump station configuration provides for 235 cfs of bypass capacity through a 72-
inch CMP. The 72-inch CMP is operational until the flood level in Putah Creek reaches elevation
935. The pump station itself has approximately 6,000 to 8,000 gpm (13.4 to 17.8 cfs) of pumping

capacity and approximately 10-acre feet of storm water detention storage.

With the available detention storage under 100-year design conditions, the required capacity of

the pump station is 555 cfs. This is well beyond the existing available capacity.
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The district has purchased two 100 HP pumps, when installation will increase the capacity of the
pump station adding approximately 44 cfs. As can be seen from the above analysis, these pumps

will not be adequate to handle the 10-year or 100-year runoff during high water conditions on

Putah Creek.

Several options have been explored. It may be possible to extend a gravity system downstream
tying into Putah Creek at a water surface that would allow gravity flow even at 100-year flows in
Putah Creek. Based on the existing FEMA mapping, a water surface of 944 on Putah Creek
occurs approximately 2000 feet downstream of the pump station site. However, a ]arge:gravity
pipe system would be required to handle the total flows, estimated as three 10’x 5’ RCB’s or,
alternatively, it may be possible to construct an earthen channel to carry this flow. This channel

is estimated to be 30 feet wide, 6 feet deep with 2:1 side slopes.

It may be possible to construct detention basin facilities upstream through the golf course. Rough
estimates indicate that 18 to 27 acre-feet of storage could be developed by construction of earthen
berms across the channel at key locations. This storage would potentially reduce runoff to the
pump station to between 130 and 165 cfs during a 10-year event and between 395 and 470 cfs
during a 100-year event. With the maximum sized detention capacity in place, the gravity system

would still require dual 10°x 5* RCB’s or an carthen channel with a bottom width of 15 feet.

The other option would be to upsize the pump stétion as required depending on what other
improvements (such as detention basins) are constructed. The alternatives need to be further
investigated during the evaluation of the Putah Creek levee. The actual design criteria approved
by FEMA needs to be established. It is unclear at this time what the internal design (pump

station) and external Putah Creek flooding levels are.

III. CoYOTE CREEK CHANNEL

A. ALTERNATIVES REVIEWED

The hydraulic capacity of the Coyote Creek channel within the subdivision was reviewed
utilizing the FEMA cross sections as a basis for the hydraulic analysis. Coyote Creek, in its
current configuration below the Hidden Valley Lake Dam (20 to 25 feet wide and 3 feet deep),
has an approximate carrying capacity of 650 to 950 cubic feet per second (cfs). Currently, the
creck splits below Hidden Valley Lake; a 500-cfs bypass system carries a portion of the Creek
under Highway 29. The remaining flow is carried in the main creek channel along the southern

boundary of the Subdivision. Coyote Creek meets Putah Creek near Hartman Road. An existing
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flood control levee separates Putah Creek from the Subdivision below the confluence. Table 6-2

below outlines the anticipated flows and channel capacity in Coyote Creek downstream from

Hidden Valley Lake Dam.

TABLE 6-2
SUMMARY OF COYOTE CREEK FLOW AND CAPACITY
Design I_I?izlg::] At Highway | At Hartman | At Putah Creek Eg;'g:]?]t:ﬁ
Flow Valley Lake 29 Bypass Road Confluence Capacity
25-Year 1672 cfs 1170 cfs 1451 cfs 2621 cfs 650-950 cfs
100-Year 2770 cfs 2270 cfs 2732 cfs 4643 cfs 650-950 cfs

In order to accommodate the 100-year design flows, the Coyote Creek section would need to be

increased to 65- to 100-feet wide and 5-feet deep, with 2 to 1 side slopes to form a trapezoidal

channel. Figure 6-6 illustrates the proposed Creek cross section (Alternate 1).

Because of the dramatic increase required in the creek’s cross section, an alternative was

developed that used Hidden Valley Lake to provide flood storage. Hidden Valley Lake has an

approximate surface area of 99 acres. Both 3 feet (Alternate 2) and 6 feet (Alternate 3) of storage

capacity were analyzed which equates to approximately 289 acre-feet and 594 acre-feet of flood

storage. When a hydraulic routing analysis was performed using these flood storage volumes, the

outlet flow from Hidden Valley Lake was reduced as indicated in Table 6-3.

TABLE 6-3

ROUTED FLOWS FROM HIDDEN VALLEY LAKE

LAKE STORAGE

25-Year Runoff

100-Year Runoff

0’ Lake Storage

(Alternate 1) 1672 cfs 2770 cfs
3' Lake Storage

(Alternate 2) 780 cfs 1200 cfs
6' Lake Storage 560 cfs 835 ofe

(Alternate 3)

Alternate 2, assumes 3 feet of storage in Hidden Valley Lake. The downstream improved channel

could be reduced to a range of 35 to 50 feet wide; 5 feet deep; with 2:1 side slopes. This cross

section is illustrated in Figure 6-7. Alternate 3, assumes 6 feet of storage in Hidden Valley Lake.

The existing channel section is generally adequate. It is recommended that the bottom of the

channel be graded to get rid of irregularities and deepen the channel in sections where it is
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IV.

currently less than 4 feet deep. Figure 6-8 shows the general channel configuration utilizing 6 feet

of lake storage.

Reconstruction of the channel between its confluence with Putah Creek, upstream to the crossing
at Hartman Road where Gallagher Creek enters is necessary. This section requires deepening and
widening to reduce the water surface at the Hartman Road crossing. The typical cross section is
illustrated in Figure 6-9. This analysis needs to be further refined during the Putah Creek Levee
evaluation as it is presently unclear if a less that 100-year Putah Creek water surface elevation can

be assumed during the peak Coyote Creek runoff.

B. RECOMMENDATIONS

The initial hydraulic modeling for Coyote Creek, utilized creek cross sections prepared by
FEMA. Review of these cross sections indicates a high probability that they do not accurately
represent the field conditions encountered in the subdivision. Because FEMA’s work is quite
broad-based, it is likely that they did not have access to the quality of mapping the District has
and the creek cross sections may not have been field verified. Prior to developing any detailed
design recommendations, it will be important to perform field surveys of the reach of Coyote

Creek that is in questions and re-run the HEC-2 models with more precise input data.

Use of the Hidden Valley Lake provides significant attenuation of peak design flows. In order to
achieve flood control benefits, it may be necessary to modify the operations of the dam and
reservoir. Reservoir levels would need to be drawn down in the fall to provide a “buffer” for
flood storage. This type of operation could compromise recreational and aesthetic benefits
associated with the Hidden Valley Lake. However, because if the potential cost savings involved,

it is important to explore this option.

GALLAGHER CREEK CHANNEL

e, ALTERNATIVES REVIEWED

The hydraulic capacity of the Gallagher Creek channel from its confluence with Coyote Creek
upstream approximately 0.5 miles where it diverges away from Hartman Road was reviewed.
The FIRM Map indicates substantial flooding through this reach and our analysis confirms this
flooding. Section IT A of Chapter 6 indicates that the crossings of Mountain Meadow North and
Hartman are both significantly undersized. However, upsizing of these drainage facilities will do

little to alleviate the flooding of the area. The existing channel is undersized for the estimated 10-
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year flows. This channel has relatively low banks on the southeast side of the channel and a
relatively wide flood plain. The channel section would need to be substantially widened and
deepened in order to contain the 10-year flows and reduce the FEMA flood plain. A typical

channel section is indicated on F igure 6-10.

YEARLY COSTS

A. MAINTENANCE COSTS

Since the establishment of the subdivision, there has not been a basic yearly maintenance
operation established. The typical yearly maintenance operation would consist of cleaning of the
ditches, channels, and culverts from debris, vegetation, and silt. Over time, without the yearly
maintenance, the long-term effects of sediment buildup and vegetation growth will develop into
changes in the flow path of the storm water. The lack of yearly maintenance is primarily due to
the ownership of the storm drain system which is divided between three individual agencies:
County of Lake, Hidden Valley Lake Homeowners Association, and Hidden Valley Lake
Community Services District. As stated earlier in the report, the County of Lake has limited
resources, and the entire County is vying for the available dollars. Hidden Valley Lake
Homeowners Association has limited resource capacities and these have not been focused on
storm drain management. Hidden Valley Lake Community Services District is not authorized to

handle storm water management and does not have a current source of funding.

The yearly maintenance cost would generally comprise of workmen, equipment, materials, and

administration for implementation.

B. IMPROVEMENT COSTS
The estimated cost for all drainage improvements ranges from $3,689,770 to $8,707,110.

These drainage improvements would require a number of years to complete. As an
example, if these improvements were completed by borrowing money and repaid through
a 20-year loan of $3,689,770 at 5 percent interest, the amortized repayment is $292.210
per year. The cost of the loan would require additional administration for the loan

maintenance.

99-2053-01010 MASTER PLAN 6-8 May-00



eI DNIDN B ®MILYIAEGNODO

ATTEOOSET IZNIA. L2
i A334O FLOAQD 40
WVIHLSdN SINININOHLWNI
TINNVHO 0010 MIFYD HIHOVTIVO
0L-2 3dN9id

Ob=.l :3TVOS

0S

I

0¢

‘dAL L
TANNVYHD
MITHD HIAHOVTIVO (3)
TANNVHD
A3IAOHLNI

Wd 82°:0%'L 00-62-€ OMJ'6-9DI\SDI4-LYOdIH-TAH\L0ESOZ\66\:




C. COST SUMMARY

The following is a summary of the yearly anticipated costs for Hidden Valley Lake as an

example:

Foreman, 2 Operators, 2 Laborers, a Backhoe

and Dump Truck for 2 months $75,612
Materials 25,000
Administration 35,000
Billing 33,000
Loan Repayment 292,210
Total Estimate Yearly Cost $460,822
Estimated Yearly Cost per Lot (3,300 lots) $139.64

Monthly Cost per Lot $11.64
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CHAPTER 7 - PROJECT FINANCING

BACKGROUND

Lake County Flood Control and Water Conservation District, is generally financed by a portion
of the county property tax. The Lake County Flood Control District encompasses the entire Lake
County. The 1999-2000 property tax revenue is estimated to be approximately $278,300. Since
these funds are used throughout the county, all projects within the County vie for a portizon of the
available funds. The cost of development and implementation of the stormwater and flood control
solutions will place an increased and significant financial burden on the County. Therefore, it is
difficult to obtain any funds without other influences to have Hidden Valley Lake placed higher

priority on the funding.

Financing the storm drainage improvements and maintenance operations will require a well-
planned, long-range effort by an agency that has jurisdiction over the drainage conveyance
facilities. Multiple ownership of the storm drain conveyance facilities results in difficult funding

and project solutions:

« Hidden Valley Lake Association has ownership of the property for the levee on Putah Creck
and a portion of the subdivision drainage;

» Lake County, has been dedicated the roads and some subdivision drainage;

» Hidden Valley Lake Community Services District (through merger with Stonehouse Muiual
Water District) owns the storm water pump station.

This multiple ownership of these conveyance facilities precludes typical stormwater agency
functions necessary to develop and carry out a well-planned, long-range effort to control or
eliminate negative stormwater impacts. Single ownership/responsibility will be capable of

correcting long-standing flooding and erosion problems.

Over the last few years emergency storm water grants from FEMA, administered by Hidden
Valley Lake Community Services District, has repaired and maintained a portion of the drainage

conveyance facilities within the subdivision.

A stormwater management program cannot be successful without a consistent, dedicated source

of revenue on which it can rely. Hidden Valley area is not much different from many
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I1.

communities that are grappling with how to fund and administer a new service while trying to

upgrade and maintain their already inadequate drainage infrastructure.

In recognition of the need to assess the financial impact of the proposed improvements, an
appropriate revenue plan for both construction and operation/maintenance costs is warranted. This
report is intended to serve, in part, as a basis for further evaluation and creation of a new stormwater

and flood control revenue plan for Hidden Valley Lake.

ALTERNATIVE STORMWATER REVENUE

Historically, stormwater management has been financed with general revenues from property
taxes, but these taxes have proven to bc undependable and inadequate. The best alternative to
property-tax-supported general fund stormwater management appears to be a stormwater utility
through which service or user charges and related funding mechanisms distribute the costs among
owners of properties in proportion to some estimate of the amount of runoff from their properties.
Faced with the reduction in tax-based revenue many agencies have identified the need to develop
additional revenue sources to supplement general fund obligations, and develop a cost and

revenue stream to recover the costs of stormwater management and compliance.

For most agencies, there are basic revenue alternatives available to avoid the continued use of
general funds to support stormwater related activities. These alternatives are to establish a benefit
assessment or special tax for all county property owners, or to create a new user charge or fee for
allocation to the users/beneficiaries of the stormwater program. These mechanisms are discussed in
the following sections. Stormwater services can secure increased recognition under both funding
systems, rather than having to compete with the more politically powerful police, fire, and other

municipal departments for general funds,

A. BENEFIT ASSESSMENTS

Benefit assessments are a common way of funding capital improvements and maintenance
activities. In establishing a benefit assessment program, an agency is charged with determining
who benefits from the proposed improvements. Assessment proceedings can only be used when
properties receive special benefits. Protection from flooding, either as a result of new construction
or regular maintenance, is the common benefit for assessments funding flood control and

drainage activities.
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The State codes provide various Acts by which public agencies may establish and levy
assessments, and these designate specifically what types of improvements are allowed to be
funded. Flood control facilities can be funded under the Improvement Act of 1911 (the 1911
Act), the Municipal Improvement Act of 1913 (the 1913 Act), and the Benefit Assessment Act of
1982 (the 1982 Act). In addition, many District Acts also provide agencies with the authority to

levee assessments.

Assessments formed under the authority of the 1913 Act, the 1982 Act or an agency’s own
District Act is the most commonly used. The 1913 Act can fund flood control capital
improvements, and can fund maintenance only when the 1913 Act is used to construct the
improvements. The 1913 Act also allows the use of land-secured bonds to fund the capital
improvements. The 1982 Act may fund both capital improvements and maintenance. The 1911
Act can fund both capital improvements and maintenance of flood control facilities, but is seldom
used and only on small projects due to its requirement that bonds be sold after the improvements

have been constructed.

The assessment process is usually seen as the most attainable funding mechanism available to
public agencies because it relies on majority approval (50% or more). For flood control projects,
however, the assessment process may not be the most appropriate tool because it concentrates the
costs on only the benefiting properties (primarily those being removed from a flood plain). This

can result in large costs spread on only a small number of properties.

Some municipal entities, nationally and throughout the State, have used benefit assessments for
stormwater management. This method appears to be used throughout California primarily by
Special Flood Control Districts where legislation empowered the Districts to levy assessments or
taxes upon property to pay specific costs and expenses. For most counties, the use of benefit
assessments is dependent upon the legislative enabling acts to authorize the funding of stormwater

operational costs and capital expenditures.

B. USER-FEE-FUNDED STORMWATER UTILITIES

User fees are also a common way of funding capital improvements and maintenance activities. In
establishing a user fee program, an agency is required to determine who uses the proposed
improvements. In the case of drainage facilities, a user fee allows an agency to collect revenue

from properties that contribute runoff into the system but may not flood because of their location.
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A user fee can be structured proportionally to the amount each parcel uses the flood control
facilities rather than how much each property benefits from the services or improvements
provided. This allows program costs to be spread over a larger customer base. For flood control
work, user fees are typically related to impervious area on the property, which can be equated to
runoff. Like the benefit assessment, a user fee may also be implemented by a 50% vote; however,
before the vote may be initiated, a noticed protest hearing must take place and less than 50%
written protest must be received. The Proposition 218 voting requirements are new and relatively
untested for storm water utilities. Some agency counsel has interpreted the voter pool tq be
property owners (the user fee is a property-based fee); others are inclined to view the storm drain
utility ratepayers as the voter pool. In areas where the storm drain fee is collected with the water
and sewer bill and paid by the property resident, this may result in a situation where tenants,

rather than the owners, vote.

Funded primarily through service charges user-fee-funded programs provide stable and adequate
revenue and equitably distribute the cost of stormwater services and facilities. The concept of a user-
fee-funded program or stormwater is not new. The financing is from dedicated user charges, not
property taxes. Dedicated user charges means that the charges can only be for stormwater
management. Generally these charges are based on the total amount or percentage of run-off (or
impervious area) for each parcel of land. This method of calculation of charges requires a change in
the thinking of the users: Users are properties that add runoff to a stormwater system; and

beneficiaries are properties that gain from the stormwater management.

Stormwater user fees are currently used in many counties throughout the country to fund storm
drainage related activities. Although less prevalent in California, State law provides the legal
authority to establish a fee for storm drainage services in direct proportion to the beneficiaries of

those costs. It is through this general authority that some California counties have established user

fees to fund stormwater activity.

Hidden Valley Lake Community Services District currently has water and sewer powers but is
not responsible for storm drainage facilities. If the district passed a storm drainage user-fee:
based on an estimated 3,300 single-family units within the district, a monthly fee of between $5
and $10 per lot would generate $200,000 to $400,000 annually assuming that all property owners,
both on developed and undeveloped lots paid the fee.
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C. SPECIAL TAXES

As a funding tool, special taxes provide an agency with the most flexibility. There is no benefit or
use requirement to satisfy, and the special tax may fund any public improvement or activity the
agency undertakes. However, when contemplating a special tax, an agency must obtain a 2/3-
voter approval. This is clearly the challenge of a special tax proposal, as a 2/3 approval is very

difficult to obtain on even very popular measures.

Another type of special tax is a Mello-Roos Community Facilities District. Although this is
sometimes thought of as an assessment district, it is actually a special tax district that allows land-
secured bonds. Its establishment procedures can be cumbersome, requiring both a public hearing
process and an election process. The Mello-Roos CFD can be a very useful tool for funding
development-related capital projects: it provides for a property owner election (rather than a

registered voter election) if there are less than 12 registered voters within the district.

Table 7-1 provides a summary of relevant issues for the benefit assessment, user fee and special

tax.
Table 7-1
Funding Mechanism Summary
Funding Hearing Vote Voter Pool Weighted Rate
Mechanism | Required | Required Votes Structure
Benefit . Property
Assessment Yes 0% - Owners Tes CEREL
Property
User Fee Yes 50% Awrita Yes Use
. Registered
Special Tax No 2/3 \Voters No Any

III. BILLING METHODOLOGY

There are three primary methods that could be utilized to accommodate the billing of stormwater fees:
utilization of the County Auditor/Controller's Office: utilization of an existing utility billing system or
creating a new utility billing system. Each option requires the assessment of County tax roll data for the size
and type of land use of each applicable parcel. However, creating a new billing system requires additional
data correlation based on parcel address/APN number, as well as additional billing administration and

mailing costs.
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A. COUNTY TAX ROLLS

The County Auditor/Controller's Office provides for the billing of property taxes to all property
owners in the County. This system is used as a billing mechanism for taxes and user charges by
other municipalities, particularly when the municipality does not have a mechanism to bill charges to

the appropriate beneficiaries. The County tax rolls can be used to bill new/special taxes and non-tax

(user charges) items.

The advantages of recovering costs through the tax billings are: the percentage of collection is
usually very high; as a semi-annual bill, the County should receive minimal customer service calls;
the data files are in place; it readily provides for the billing of all property including undeveloped
land; and, bills will be sent to property owners without special handling. The disadvantages of this
mechanism are: billing costs are relatively high; initial billing errors (estimated at approximately 1%
to 2%) may be time consuming and expensive to reconcile; and the County requires a setup fee and
annual property tax administrative fee that must be negotiated. To pursue this methodology, the
County must adopt the appropriate legal authority and submit the charge per parcel to the County
Auditor's Office by the first of August of each year.

B. UTILIZE AN EXISTING UTILITY BILLING SYSTEM:

The advantages of using an existing billing system mechanism are: database and billing corrections
are all completed by one agency; and cash flow from revenue receipts is continuous. The
disadvantages of this methodology are: existing billing schedule would have to be utilized; costs may
be incurred for utilizing another agencies billing system; initial number of customers calls/complaints
is expected to exceed the calls from the tax mechanism; a special utility bill would be required to bill

owners of undeveloped land.

C. CREATE A NEW BILLING SYSTEM

The advantages of using a new billing system mechanism are: it provides a flexible implementation
schedule; data base adjustments and billing corrections are all completed by one agency; and, cash
flow from revenue receipts is continuous. The disadvantages of this methodology are: the billing
system must be created; utility accounts billed directly to rental property tenants may require
reconciliation to accommodate a special bill to property owners; initial number of customers
calls/complaints is expected to exceed the calls from the tax mechanism; and, a special utility bill is

required to bill owners of undeveloped land.
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IV. RECOMMENDATIONS

Without clear ownership/responsibilities of the stormwater conveyance facilities within Hidden Valley
Lake, a stormwater management program cannot be successfully implemented. A number of factors

emerge from the review of the material:

»  Determine the authority to implement and manage the storm water facilities for Hidden Valley Lake.

+  Grants and funding from FEMA and other government agencies generally require a government

entity for administering the funds.

* A defined tax base must be established to dedicate funds for operation/maintenance and

implementation of the recommendations. -

A user-fee approach appears to be best suited for Hidden Valley Lake.
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6-HOUR
24-HOUR 72-HOUR
HYDROGRAPH AT
0406 130. 8.10 51. 26. 26. 0.36
ROUTED TO .
R406 130. 8.12 51. 26. 26. 0.35
B HYDROGRAPH AT ;
, 0405 3. 8.02 v Co1. 1. 0.01
Y,
. 2 COMBINED AT
- P405 133, 8.10 52. 27 i g8 0.37
ROUTED TO
R405 132. 8.12 52. 27, 27. 0.37
HYDROGRAPH AT
040401 3. 8.00 T 1. 1. 0.01
ROUTED TO
R40401 o 8.02 i . 5 .01 5
HYDROGRAPH AT
040402 a. 8.00 o2 1. 1. 0.01
ROUTED TO
R40402 4. 8.02 1. b p 8 0.01
HYDROGRAPH AT
0404 5. 8.02 2. 1. 1. 0.01

4 COMBINED AT
P404 143. 8.10 56. 23, 29. 0.39
Page &0



ROUTEDR TO
R404

HYDROGRAPH AT
040302

ROUTED TO
40302

HYDROGRAPH AT
0403

HYDROGRAPH AT
040301

4 COMBINED AT
P403

ROUTED TO
R403

HYDROGRAPH AT
040206

ROUTED TO
: R40206

HYDROGRAFH AT
040205

HYDROGRAPH AT
420502

HYDROGRAPH AT
420501

4 COMBINED AT
P40205

ROUTED TO
R40205

HYDROGRAPH AT
420401

ROUTED TO
R42401

HYDROGRAPH AT
420402

ROUTED TO
R42402

HYDROGRAPH AT
420403

ROUTED TO
R42402

HYDROGRAPH AT
040204

4 COMBINED AT
P4a0204

ROUTED TO
R4020a

HYDROGRAPH AT
040202

ROUTED TO
R40202

HYDROGRAPH AT
040201

ROUTED TO
R40201

HYDROGRAPH AT
040203

ROUTED TO
R40203

HYDROGRAPH AT
0402

7 COMBINED AT
P402

ROUTED TO

143,

27.

27.

33.

205.

204.

1s.

21,

14.

11.

11.

30.

51.

50.

1s.

289.

8.13

8.00

8.12

56.

10.

80.

80.

10.

17.

17,

117.

29.

41.

41.

53,

29.

41.

41.

59.

K:\RICKJ\HECPACK\GHECI\99205301\ARERI\1*00.QUT

0.01



R402

HYDROGRAPH AT
410201

HYDROGRAPH AT
040102

2 COMBINED AT
P40102

ROUTED TO
R40102

HYDRCOGRAPH AT
040101

ROUTED TO
R40101

288.

14,

14.

116.

5%z

9.

Q.
Page 61

59

.74

.01

.02

.01

.01

.00

.00



HYDROGRAPH AT
0401

4 COMBINED AT
P0401

ROUTED TO
RO4Q1

HYDROGRAPH AT
0802

ROUTED TO
RO802

HYDROGRAPH AT
0801

2 COMBINED AT
PO801

ROUTED TO
RO8OL

HYDROGRAPH AT
osoo

2 COMBINED AT
1.08

ROUTED TO
RO8

HYDROGRAPH AT
0702

ROUTED TO
RO702

HYDROGRAPH AT
0701

2 COMBINED AT
PO701

ROUTED TO
RO701

HYDROGRAPH AT
0700

3 COMBINED AT
1.07

ROUTED TO
i RO7

HYDROGRAPH AT
0602

ROUTED TO
RO&02

HYDROGRAPH AT
060101

ROUTED TO
RE0101

HYDROGRAPH AT
0601

3 COMBINED AT
PO601

ROUTED TO
ROG0D4

HYDROGRAPH AT
0600

3 COMBINED AT
1.06

ROUTED TO
RO6

HYDRCGRAPH AT
0501

ROUTED TO
ROSO0L

AT AR M1y aem

3os.

308.

12,

12.

11.

11.

25.

25.

8.22

8.02

8.42

K:\RICKJ\HECPACK\GHECl\99205301\AREA1\1-00.0UT

125.

11.

1.

1.

&3.

63.

63.

63.

0.00



0500

3 COMBINED AT
1.05

ROUTED TO
ROS

HYDROGRAPH AT
0400

3 COMBINED AT
1.04

ROUTED TO
RO4

HYDROGRAPH AT
0303

30.

30.

339.

3139.

-00
«L3
-18
.97
.22
.23

.02

13. 7. 7.
13. 6. 6.
1 0. 0
138. 70. 70.
138. 70. 70.
0 0. 0

Page 62



.95

ROUTED TO
RO303

HYDROGRAPH AT
0302

2 COMBINED AT
Po302

ROUTED TC
RO302

HYDROGRAPH AT
0301

2 COMBINED AT
PO301

ROUTED TO
R0O301

HYDROGRAPH AT
0300

3 COMBINED AT
1.03

ROUTED TO
RGO3

HYDROGRAPH AT
0201

ROUTED TO
RO201

HYDROGRAPH AT
010201

3 COMBINED AT
1.02

ROUTED TO
RO2

HYDROGRAPH AT
010203

ROUTED TO
R10203

HYDROGRAPH AT
010202

ROUTED TO
R10202

HYDROGRAPH AT
010201

ROUTED TOQ
R10201

HYDROGRAPH AT
0102

4 COMBINED AT
PO102

ROUTED TOQ
ROl02

HYDROGRAPH AT
0101

3 COMBINED AT
1.01

ISTAQ

R408& MANE

CONTINUITY SUMMARY (AC-FT)

ELEMENT

345,

344.

346.

346.

21.

21.

31.

31.

368.

DT

(MIN)

0.

50

K:\RICKJ\HECPACK\GHECI\992053&1\AREA1\1-00.0UT

8.27

141.

141.

142,

142.

11.

11.

154.

71

i

72.

FLs

77.

71.

7.

72.

7L,

77.

o.00

0.08

0.90

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW}

PERK

(CFS)

129.84

TIME TO
PEAK

(MIN)

486.87

VOLUME

(IN)

2.

69

(M

L

oT

IN)

0o

INTERPOLATED TO

COMPUTATICN INTERVAL
PEAK TIME TO

PEAK
(CFS) (MIN)}
129.82 487.00

VOLUME

(1H)

2.

69

INFLOW=0.517BE+02 EXCESS=0.0000E+00 OUTFLOW=0.5177E+02 BASIN STORAGE=0.3232E-01 PERCENT ERROR=

Q.

(o]



R405
CONTINUITY SUMMARY

R40401

MANE

{AC-FT

MANE

0.35 112.51 486 .65 2.63 1.40 132.18 437.900 2.59
INFLOW=0.5293E+02 EXCESS=0.0000E+00 OUTFLOW=0.5231E+02 BASIN STORAGE=0.2129E-01 PERCENT

1.00 2.99 481.00 3.27 1.00 2.99 481.00° 3.27

Page &3

ERROR=

a.

a



HEC1 S/N: 1343001%09 HMVeraion:

e R e R e R A R R

MAY 1991
VERSION 4.0.1E

&
a*
#*
#
£y
*
x
*

FPLOOD HYDROGRAPH PACKAGE (HEC-1)

RUN DATE 07/21/1999 TIME 10:28:28

L A

LA LR RS EE T ERE S TR T T L TR R P P

6.33

K: \RICKJ\HECPACK\GHE(:l\99205301\ARE}\1\1-oo .OUT

X ¥ Xeoosx HAXXX
X X X X X
X X X X
XXAXXKK XXX X

X X X X

X X X X x
X X OXXXAXHL XXXAX

¥
Haestad Methods, Inc.

Full Microcomputer Implementation
b

Data File: C:\WINDOWS\TEMP\-vbh203A.TMP

R T TR T T T DT

® *
* U.5. ARMY CORPS OF ENGINEERS »,
- HYDROLOGIC ENGINEERING CENTER *
* 6§09 SECOND STREET *
* DAVIS, CALIFORNIA 95618 *
- (916) 756-1104 B
Ll ]
* *

LA S AR A R R e T

37 Brookside Road * Waterbury, Connecticut 06708 ¢ (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1373-STYLE INPUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE

28 SEP 81. THIS IS THE FORTRAN77 VERSION

; SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DS5:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT

ID HVL SWMP - Subasin 1 -

LINE IDeeennn. 1..
S
2 IT 1
3 10 5
4 KK 0406
5 KM SCS 24
p § X0
7 BA  .3602
J 8 PB 9.5
: 3 IN 3
] PC 0.0000
11 PC 0.0200
12 PC ©.0500
13 PC 0.0820
2 14 PC 0.1180
15 PC 0.1560
16 BC 0.2060
17 PC 0.2680
18 PC  0,4250
19 PC  0.5200

0

100 Year Storm

1440

Hour Type IA Rainfall HVLSWMP Node 1.04.08

0.00224
0.02276
0.05315
0.08514
0.11969
0.16059
0.21186
0.27517
0.43936
0.52664

0.00432
0.02568
0.05633
0.08829
0.12342
0.16530
0.21808
0.28287
0.45168
0.53282

0.00628
0.02872
0.05554
0.09147
0.12721
0.17011
0.22432
0.29118
0.46232
0.53888

22

0.00818
0.03184
0.06276
0.09471
9.13107
0.17501
0.23064
0.30019
0.47164
0.54456

Page

0.
Q.
[
a.

0.

1

01000
03500
06600
09800

0.13500
0.18000
0.
0
0

23700

.31000
-48000

55000

0.01184
0.037387
0.06920
0.10147
0.13501
0.1B494
0.24285
0.33142
0.48304
0.55564

0.01372
0.04095
0.07240
0.10502
0.14310
0.18%53%
0.24878
0.15469
0.45752
0.56118

0.01568 0.01776
0.04394 0.04695
0.07560 0.07880
0.10862 0.11229
0.14729% 0.15159%
0.19517 0.20049%

0.25490 0.26127
0.37876 0.40255
0.50548 0.51296
0.56656 0.57184



K:\RICKJ\HECPACK\GHECl\99205301\AREAI\1—00.0UT
ISAV2 1440 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.017 TIME INTERVAL IN HOURS

FEE EEE Ak h EAE RAR XRE KEE hEE AAR REE WU REE hhE bk GRA b ARE Wew WA AAE AW WAE kb AEh HAK EEE XES RER REE bhw Ak gy wkw

LRSS R R FE R TR T
- L3
1668 KK * 0101 *
* *
LA RS S R R R R RS AR R

1670 KO QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL . HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IoUT 22 SAVE HYDROGRAPH ON THIS UNIT
I5av1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 1440 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.017 TIME INTERVAL IN HOURS

BEE Hkd AEW hEE Ak KRR KRE AEE hhk hES BAA Ahh EAE Ak e kA h AR dwd EERE FRE EAR AN ok Ek KAE A Rdd whh kSR whd kEh ke ggw A

L R s R

* *
1701 KK ¥ 1.01 .4
* *

RAE AR AR

1703 k0 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 1440 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.017 TIME INTERVAL IN HOURS
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX TMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR
24-HOUR 72-HOUR
HYDROGRAPH AT
0408 101. .08 109. 54. 54. 0.36
ROUTED TO i
R406 301. 8.08 109. 54. 54. 0.38
i HYDROGRAPH AT
0405 it 7.98 2. 1. 1. 0.01
/
g 2 COMBINED AT
P40S 108. 8.08 111, 56. 56. 0.37
ROUTED TO
R405 108. 8.08 111, 56. 56. 0.37
HYDROGRAPH AT
040401 é. 7.97 : 2 1. 1. 0.01
ROUTED TG
R40401 6. 7.98 2. s i, 0.01
HYDROGRAPH AT
040402 8. 7.97 3. 1. 1. 0.01
ROUTED TO
R40402 8. 7.98 3. i 1. 0.01
HYDROGRAPH AT
0404 11. 7.98 4. 38 - 0.01

4 COMBINED AT
P404 331. 3.08 119. 80. 60. 0.39
Page 60



ROUTED TOQ
R404

HYDROGRAPH AT
040302

ROUTED TO
40302

HYDROGRAPH AT
0403

HYDROGRAPH AT
040301

4 COMBINED AT
P403

ROUTED TO
R403

HYDROGRAPH AT
040206

ROUTED TO
R40206

HYDROGRAPH AT
040205

‘HYDROGRAPH AT
420502

HYDROGRAPH AT
420501

4 COMBINED AT
P40205

ROUTED TO
R40205

HYDRCGRAPH AT
420401

ROUTED TO
R42401

HYDRCGRAPH AT
420402

ROUTED TO
R42402

HYDROGRAPH AT
420403

ROUTED TO
R42402

HYDROGRAPH AT
040204

4 COMBINED AT
P40204

ROUTED TO
R40204

HYDROGRAPH AT
040202

ROUTED TO
R40202

HYDROGRAPH AT
040201

ROUTED TO
R40201

HYDROGRAPH AT
040203

ROUTED TO
R40203

HYDROGRAPH AT
. 0402

7 COMBINED AT
P402

DAITTEE T

331.

60.

60.

- 28

471.

469.

32.

40.-

28.

20.

20,

14.

14.

55.

93.

93.

16.

18.

11.

11.

s

K:\RICKJ\HECPACK\GHECI\99205301\AREA1\1-QD.OUT

119.

20.

20.

27.

169.

169.

12.

15.

14.

1B.

30.

30.

14.

237.

59.

10.

10.

13.

84.

84.

1s.

15,

118.

59.

10.

10.

13,

84.

84.

15.

15.

11s.

D:39

0.06

0.06



R40D2

HYDROGRAPH AT
410201

HYDROGRAPH AT
040102

2 COMBINED AT
P40102

ROUTED TO
R40102

HYDROGRAPH AT
040101

ROUTED TO
R40101

11.

13.

29,

29.

.18

97

-97

-97

.03

.97

-00

237.

1.
Page 61

113.

.74

.01

.02

.03

-03

.00

.00



HYDROGRAPH AT
0401

© 4 COMBINED AT
P0401

ROUTED TO
RO401

HYDROGRAPH AT
0802

ROUTED TO
ROBO2

HYDROGRAPH AT
0801

2 COMBINED AT
POBO1

ROUTED TO
RO8OL

HYDROGRAPH AT
0800

2 COMBINED AT
1.08

ROUTED TO
ROB

HYDROGRAPH AT
0702

ROUTED TO
RO702

HYDROGRAPH AT
Q701

2 COMBINED AT
PO701

" ROUTED TO
R0O701

HYDROGRAPH AT
0700

3 COMBINED AT
1.07

ROUTED TO
RO7

HYDROGRAPH AT
0602

ROUTED TO
R0O602

HYDROGRAPH AT
060101

ROUTED TO
R60101

HYDRCGRAPH AT
0601

3 COMBINED AT
PO601

ROUTED TO
RO604

HYDROGRAPH AT
0600

3 COMBINED AT
1.06

ROUTED TO
RO&

HYDROGRAPH AT
0501

ROUTED TO
ROS501

HYDROGRAPH AT

16.

679.

578.

12.

26.

26.

12.

12.

24.

24,

53

53.

8.05

K:\RICKJ\HECPACK\GHECI\99205301\AREA1\I-DO.DUT

253,

253.

10.

10.

21.

21.

126.

126.

10.

10.

126.

126.

10.

10.

0.02

0.78



0500

3 COMBINED AT
1.05

ROUTED TO
ROS

HYDROGRAPH AT

0400

3 COMBINED AT
1.04

ROUTED TO
RO4

HYDROGRAPH AT
0303

65.

65.

746.

745.

.37

- 10

.13

.85

<17

.18

.00

26.

26.

280.

280.

13.

33.

133.

1319.

Page 62

13.

13.

139.

139.

.01

.07

.07

.00

.86

.8s

.00



K:\RICKJ\HECPACK\GHECI\99205301\AREA1\1*00.0UT

ROUTED TO
RO303 3. 8.03 i 0. 0. 0.00
HYDROGRAPH AT
0302 8. 7.97 3. 1. 1. 0.01
2 COMBINED AT
P0302 11. 7.98 4. 2. F e.01
ROUTED TO
RO302 11. g.02 4. 2. 3. 0.01
HYDROGRAPH AT
0301 4. 8.03 1. 1. 1 0.00
2 COMBINED AT
poiol 15. 8.02 5. 3. 3. 0.01
ROUTED TO
RO301 15. 8.05 5. 3. 3. 0.01
HYDROGRAPH AT
6300 3. 7.95 1. 0. 0. 0.00
3 COMBINED AT
1.03 760. 8.18 286. 142. 142, 0.88
ROUTED TO -
RO3 758. 8.22 286. la2. 142. 0.88
HYDROGRAPH AT
0201 3. 8.00 1. 1. W 0.00
ROUTED TO
RO201 3. 8.02 = 8 1. 0.00
HYDROGRAPH AT .
010201 3. 8.00 2 0. a. 0.00
3 COMBINED AT
1.02 763. 8.22 284. 143. 143. 0.89
ROUTED TO
RO2 763. 8.22 288. 143. 143. 0.99
HYDROGRAPH AT
010203 a4, 7.97 14. 7. 7. 0.04
ROUTED TO
R10203 44, 8.00 14. 7. s 0.04
HYDROGRAPH AT
: 010202 3. 7.95 1. 0. 0. 0.00
ROUTED TO
R10202 3 8.00 1. 0. 0. 0.00
HYDROGRAPH AT
010201 3. 9.00 1. 0. 0. 0.00
ROUTED TO
R10201 3. 8.02 1 0. 0. 0.00
4 HYDROGRAPH AT
; 0102 15. 8.05 5. 3. x 0.02
4 COMBINED AT
PO102 64. 8.02 21. 11. ST 0.0§
ROUTED TO
RO102 54. 8.03 21, 11. 11 0.06

HYDROGRAPH AT
0101 3. 7.95 1. 1. 1. 7.00

3 COMBINED AT
1.01 813. 8.20 31z. 154. 154.

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT oT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEARK PEAK
(MIN) (CFS) (MIN) (IN) {MIN) {CF3) (MIN) {IN)
R406 MANE 0.38 301.37 485.47 5.61 1.00 301.24 485.00 5.62

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1079E+03 EXCESS=0.0000E+00 OUTFLOW=0.1079E+03 BASIN STORAGE=0.4742E-01 PERCENT ERROR= 0.



HEC1 S/N: 1343001909

HMVersion: 6,33

A e R R T S T T R R e

L]

®  FLOOD HYDROGRAPH PACKAGE

v MAY 1991

. VERSION 4.0.1E

.

® RUN DATE 08/14/1999 TIME 07:13:22
L

.

LR R R R TR R T R T e

(HEC-1)

i
*
L]
*
-
&
.

K:\RICKJ\GHECI\SQZOSJGL\AREAI\I-09.DUT
Data File: C:\WINDOWS\TEMP\-vbh0OE27.THP

Full Microcomputer Implementation

Haestad Methods, Inc.

HE

b R e 2 T P,

i . r
#  U.S. ARMY CORPS OF ENGINEERS -
*  HYDROLOGIC ENGINEERING CENTER  »
“ 609 SECOND STREET .
« DAVIS, CALIFORNIA 95616 #
. (916) 756-1104 .
- L
lllitlttithtﬁvttﬁ'*iﬁﬂitbtilﬁkittt.ltts

37 Brookside Road * Waterbury, Connecticut 06708 + (203) 755-1668

THIS PROGRAM REPLACES ALL PREVIQUS VERSIONS OF HEC-1 KNOWN AS HECL (JAM 73), HEC1GS, HECLIDB, AND HECLKW.

THE DEFINITIONS QF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DA
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE ,

THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
TED 28 SEP 81. THIS IS THE FORTRAN77 VERSIONW
SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMDT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LINE

[ S

W@ ;e

11
12
13
14
15
15
17
by ]
19
20
21

ID
IT
10

AERE8ARRRRRN

HEC-1 INPUT

HVL SWMP Node 1.09 10 Year Storm

1
5

0901
SCs 24

0.0131

3

6
.0000
.0200
L0500
0820
L1160
-1560
0.2060
0.2680
0.4250Q
0.5200
0.5770
0.6240

ccocooa

[

1440

Hour Type IA Rainfall HVLSWHP Node 1.09.01 10 Year Storm

0.00224
0.02276
0.05315
0.08514
0.11969
0.16059
0.21196
0.27517
0.43936
0.52664
0.58198
0.628136

-00432
.02568
.05633
.08829
-12342
-16530
0.21808
0.28287
0.45168
0.53292
0.58685

0
0
0
0
[+]
o

0.63264

22

0.00628 0.00816 0.01000 0.01184

0.02872
0.05954
0.09147
0.12721
0.17011
0.22432
0.2911a
0.46232
0.53g88
0.59163
0.63684

0.03184
0.06278
0.09471
Q.13107
Q.,17501
0.23064
0.30019
0.47164
0.54456
0.59635
0.64096

0.03500
0.06600
0.05800
0.13500
0.18000
0.23700
0.31000
0.48000
0.55000
0.60100
0.64500

. Page 1

0.Q03737
0.06920
0.10147
0.13%901
0.18494
0.24285
0.33142
0.48304
0.55564
0.6057¢
0.64889%9

0.01372
0.04055
0.07240
0.10502
0.14310
0.18999%
0.24878
0.35469
0.49752
0.56116
0.61044
0.65272

0.01568 0.01776
0.04334 0.04695
0.07560 0.07880
0.10862 0.11229
0.14729 0.1515%
0.19517 0.20049%
0.25490 0.26127
4.37876 0.40255
0.50548 0.51296
0.56656 0.57184
0.61504 0.61956
0.65651 0.56026



K:\RICKI\GHEC1\9 9205301\AREA1\1-09.0UT

LR A R e

L -
41 KK = 400 . i
* L4
LAA A A P NI EEY
43 kO OUTBUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IBNCH 0 PUNCH COMPUTED HYDROGRAPH
IouT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
Isav2 1440 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.017 TIME INTERVAL IN HOURS

MEE RBE EE AT BAE GER HEY OWD AR BEE BAR kY chm asa EhE AEE SAE HOH DA FOT AHY GEE AES AR AAE AYS HER RE bee BRE AEE hrd e

LAA RS 2 S TR Ty

« w
74 KX ¥ 1.09 »
& &

BT R R kAN ROy

76 KO QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IouT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 1440 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.017 TIME INTERVAL IN HOURS
RUNOCFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIMB dF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE,
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
0901 7. g.00 2. b 1. 0.01
ROUTED TO
ROS01 T 8.02 2. 1. . 1. .01
HYDROGRAPH AT
gz00 9. 8.00 . 2. 2. 0.02
2 COMBINED AT
1.09 15. 8.02 5. 3. 3. 0.03

SUMMARY OF KINEMATIC WAVE - HUSKINGUM-CUNGE ROUTING
{FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
i INTERPOLATED TO
COMPUTATICN INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO ' VOLUME
PEAK PEAK
(MIN) (CFs) (MIN) (IN) (MIN} (CFS) (MIN) (IN)
RO901 MANE 1.00 6.62 482.00 3.26 1.00 6.62 482.00 3.26

CONTINUITY SUMMARY (AC-FT) - INFLOWa0.2285E+01 EXCESS=0.0000E+00 OUTFLOWa0.2280E+01 BASIN STORAGE=0.5249E-02 PERCENT ERRCR= ¢.0

*®** NORMAL END QOF HEC-1 #se
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HEC1 S/N: 1343001909

HMVerslon: §.33

LR AR R e R TR T T F R S Ry

L4 L4
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  *
* MAY 1991 .
" VERSION 4.0.1E .
* L
® RUN DATE 08/14/1399 TIME 07:15:39 =
. N
LA A AR R A T e s S A R Rt LT

* K:\RICKJ\GHEC1\99205301\AREAL\1-09.0UT

oo

XO0000hot oo

X X
X X

X0 X0

B

X X
X X

HAHRHER

L OX0UOOMT 00DX

Full Microcomputer Implementation
b

Y
Haestad Metheds, Inc.

Data File: C:\WINDOWS\TEMP\-vbh2534.TMP

R e R R R L T T L 2 R p o apary

L4
*
B
&
&
i
o
o

37 Brookside Road * Waterbury, Conmecticut 06708 * (203) 755-1866

THIS PROGRAM REPLACES ALL PREVIOUS VERSICNS OF HEC-1 KNOWN AS HEC1 (JAM 73), HEC1GS, HEC1DB, AND HEC1KH.

THE DEFINITIONS OF VARIABLES -RTIMP- RND -RTIOR- HAVE CHANGED FROM THOSE USED WITH.THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATIOM, DSS:WRITE STAGE FREQUENCY,

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95614
(916) 756-1104

RAA AR LR R T T

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

ID HVL SWMP Node 1.09 100 Year Storm

LINE ID.y....l.
1
2 T 1
3 10 5
4 KK 0301
5 KM SCS 24
6 X0
. 7 BA  0.0131
a eB 9.5
E 9 N 5
’ 10 BC  0.0000
11 PC 0.0200
12 BC 0.0500
13 PC  0.0820
1a PC 0.11560
15 BC 0.1560
16 PC  0.2060
17 PC  0.2630
18 BC  0.4250
19 PC  0.5200
20 PC  0.5770
21 BC 0.6240

2

1440

Hour Type IA Rainfall HVLSWMP Node 1.09.01 100 Year Storm

0.00224
0.02276
0.05315
0.08514
0.11596%
0.16059
@.21196
0.27517
0.43336
0.52664
0.58198
0.62836

0.00432
0.02568
0.05633
0.08829
0.12342
0.16530
0.21808
0.28287
0.45168
0.53292
0.5B685
0.63264

0.00628
Q.02872
Q.05934
0.09147
0.12721
Q9.17011
0.22432
0.25118
0.46232
0.53888
0.59161
0.63684

0

0.
0.

22

0.00818
0.03184
0.06278
0.
0
0

09471

.13107
.17501
0.
0.
0.

23064
lools
47164

54456

59635
640586

0.0100C¢ 0.01184 0.01372

0.03500
0.06600
0.0%800
0.13500
0.18000
0.23700
0.31000
0.48000
0.55000
0.50100
0.64500
Page 1

0.03797
0.06920
0.10147
0.13301
0.108494
0.24285
0.33142
0.48904
0.555584
0.60576
C.64889

0.04085
0.07240
0.10502
0.14310
0.18959
0.24878
0.35469
0.49752
0.56116
0.61044
0.65272

¢.01568
0.04394
0.07560
0.10862
0.14729
0.19517
0.25490
0.37876
0.50548
0.56656
0.61504
0.85851

0.01778
0.045395
Q0.07880
0.11223
0.15159
0.20049
0.26127
0.40255
0.51296
0.57184
Q0.61956
0.65026

o
«
i
L]
1]
L]
&



K:\RICKJ\GHEC].\99205301\ARB\1\ 1-05.00T

trrrbaveareray
» -
41 KX A 0300 "
* T

etasttencraaTy

43 KO OQUTPUT CONTROL VARIABLES .
IPRNT 5 PRINT CONTRCL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IouT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 1440 LAST ORDINATE PUNCHED OR SAVED

TIMINT 0.017 TIME INTERVAL IN HOURS

BAE HEE GEY SEN FHE BER Ked GEE Aws Gew saw TEE RAE S0d AEY GUE AAS GEd Bed A8E wad see st ie Eow BEE Gaw dew 600 G40 Lw wky eee

TURET A AN A

- L
T4 KK & 1.09 *
# ]
EEE G AN E Ry
76 KO OUTPUT CONTROL VARIABLES i
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
our 22 SAVE HYDROGRAPH QN THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAv2 1440 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.017 TIME INTERVAL IN HOURS
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOHD
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERICD BASIN MAXTMUM TIME OF
OPERATION STATION FLOW PERK ARER STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
0301 14, 7.97 4. 2. 2. 0.01
ROUTED TO
ROS01 14. 7.98 4. 2. 2= 0.01
HYDRCGRAPH AT
0900 19. 7.97 6. 3. 3. 0.02
2 COMBINED AT
1.09 3z, 7.98 11. 5. 5. 0.03

SUMMARY OF KINEMATIC WAVE - HUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOH)
INTERPOLATED TO
COMPUTATION INTERVAL

¢ ISTAQ ELEMENT DT PEAX TIME TO VOLUME DT PEAX TIME TQ VOLUME
; PEAK PEAK
' (HIN) {CFS) (MIN) (1M) (MIN) (cPs) [MIN) (1N)
ROS01  MANE 1.00 13.68  479.00 6.38 1.00 13.68  479.00 6.38

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.4466E+01 EXCESS=0,0000B+00 OUTFLOW=0.4459E+01 BASIN STORAGE=0.7869E-02 PERCENT ERROR= 0.0

%% NORMAL END OF HEC-1 wew
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HEC1 §/M: 1343001509

HMVersion:

EEA AR DD AR T AN T R E AR DN C AT AR T O T T PR LT NPT

*
o«
Fl
-
-
£l
"
o

THIS PROCGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWM AS HECLl (JAN 73),

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

FLOOD HYDROGRAPH PACKAGE

MAY 1991

VERSION 4.0.1E

(HEC-1)

RUN DATE 07/27/199% TIME 12:09:05

LR A AR R R R R R s s L A E R s R e A

*
-
*
-
*
”
o

6.33

K:\RICKJ\GHECL\99205301\AREA2\2-00.0UT
Data File: C:\WINDOWS\TEMP\-vbhODO&.TMP

b

falta it
=

p9.6.006 &0 QR 6.4 44

R

bl

X
X
X

Full Microcomputer Implementation
by

HHERHER

HRAAKAA KXXXA

LAAXXKA poede s

Haestad Methods, Inc

37 Brookside Road * Waterbury, Connecticut

EE R O e R R T

£
&
&
&
%
*
*

06708 * (203) 755-1666

HEC1GS,

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616
{216) 756-1104

HEC1DB, AND HEC1KMW.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 8Ll. THIS IS THE FORTRAN77 VERSION
. SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DS5S5:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

NEW QPTIONS: DAMBREAK OUTFPLOW SUBMERGENCE

KINEMATIC WAVE:

LINE

W

=
QW@ ~] U

11
12
i3
14
15
16
17
18
19

D
IT
10

KO

PB
IN
PC
PC
PC
eC
PC
B
BC
PC
rC
PC

NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT

2.

Q
Q
Q
Q.
Q
a
0

02.01

.0L000
.01500
.06600

03800

.13500
.18000
-23700

.02.02,02

0.01184
0.03797
0.06920
G.10147
0.13%01
0.18434
0.24285

0.31000 0.33142
0.48000 0.48904

....... g P T IS
HVL. SWMP - Subbasin 2 - 10 Year Storm
1 1440
5 0
021222
SCS 24 Hour Type IA Rainfall Subbasin
' 22
.0255
6
6
0.0000 0.00224 0.00432 0.00628 0.00816
0.0200 0.02276 0.02568 0.02872 0.03184
0.0500 0.05315 0.05633 0.05954 0.06276
0.0820 0.08514 0.0882% 0.09147 0.09471
0.1160 0.11969 0.12342 0.12721 0.13107
0.1560 0.1605% 0.16530 0.1701% 0.17501
0.2060 0.21196 0.21808 0.22432 0.23064
0.26B80 0.27517 0.28287 0.29%118 0.30019
0.4250 0.43%36 0.45168 0.46232 0.47164
0.5200 0.52664 0.53292 0.53888 0.54456

Page

0.55000 0.55564

1

0.01372
0.040395
0.07240
0.10502
0.14310
0.18993
0.24878
0.35469
0.49752
0.56116

0.01568
0.04394
0.07560
0.10862
0.14729
¢.19517
0.25490
0.37876
0.50548
0.56656

0.01776
0.04695
0.07880
0.1122%
0.15159
0.20049
0.26127
0.40258
0.51296
0.57184

"

LA AR AR A A R R R P S R R
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FEE AAK kAN AAE AT E wkk WRE ANE MRk RhE R RE 2 ke AAE A w THE A wkE REE AEE kkh whE khh kER bhw wedr hwa EEHE FEE RkA AAE ARk Akh Axs

khkraka b rht bk Ay

* *
800 KK * RO1 i
* *

HhRA AT T A G A A g

802 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IouT 22 SAVE HYDROGRAPH ON THIS UNIT
I5AVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 1440 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.017 TIME INTERVAL IN HOURS

HEE WEE wdkk WEE RAF AW R Ak & kwd Ak BRE bEd AAE kA ERA RRE hkd RAE EAE REE HAW AR E Ak FEE FAE AN Ak THE AN AR AR RANE A EH www

LR RS R SRR R LT

& ®
804 KK " 2.0 ¥
- * *

AR AR T T TNk kok oy

806 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IBNCH 0 PUNCH COMPUTED HYDROGRAPH
Iour 22 SAVE HYDROGRAPH ON THIS UNIT
ISAvV1 : 1 FIRST ORDINATE PUNCHED OR SAVED
IsAv2 1440 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.017 TIME INTERVAL IN HOURS

#hE WARNING ¢v= UNIT HYDROGRAPH TRUNCATED FROM 369 TO 300 INTERVALS

FRE ok wkh kkE KA Fkh kb k kR d hER A E hhd hAN Nk TERE AHE AR KET AAN REE Rk Rk RTE hhkk AAE AR E AAw EEd hdd wkd kEk ARA AhAh Ak

A kA h T ks b

* N
837 KK - 2.0 *
* *

R R

833 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH |
IouT 22 SAVE HYDROGRAPH ON THIS UNIT I
2 IsAVl1 1 FIRST ORDINATE PUNCHED OR SAVED
ISavz 1440 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.017 TIME INTERVAL IN HOURS
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM . TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6§ -HOUR
24-HOUR 72-HOUR

HYDROGRAPH AT
021222 17. 7.57 6. 3. 3. Q.03
Page 53



K:\RICKJ\GHECL\99205301\AREA2\2-00.0UT

ROUTED TO

R21222 17. 7.97 6. 3 3 0.03
HYDROGRAPH AT

021221 0.  7.92 0. 0. 0. 0.00
2 COMBINED AT

021221 7. 7.97 & 3 3. 0.03
ROUTED TO

R21221 17. 7.97 6. 3. 3k 0.03
HYDROGRAPH AT

02123 0.  7.95 3. 2. 2. 0.01
ROUTED TO

RO2123 10.  7.95 3. 2. 2. a.01
HYDROGRAPH AT _

02122 1. 7.95 0. 0. 0. 0.00
3 COMBINED AT

02122p 28, 7.97 9. 5. 5. 0.04
ROUTED TO

RO2122 28. 7.97 9. 5. 5. 0.04
HYDROGRAPH AT

02121 1. 7.95 0. 0. 0. 0.00
2 COMBINED AT

02121p 29, 17.97 10. 5. 5. 0.04
ROUTED TO

RO2121 29. 7.58 10. 5 5s 0.04
HYDROGRAPH AT

0215 3y, 7.95 T, 0. 0. 0.00
ROUTED TO

RO21S 2. 7.95 1. 0. 0. 0.00
HYDROGRAPH AT

020104 1. 7.95 0. 0. 0. 0.00
2 COMBINED AT

0214p 3. 7.95 it 0. 0. 0.00
ROUTED TO

RO214 3. 7.38 1. 0. 0. 0.00
HYDROGRAPH AT

0213 5. 7.35 3k 1. 1. 0.01
2 COMBINED AT

0213p 12, 7.97 4. 2. 2. 0.02
ROUTED TO

RD213 12. 7.38 . B 2, 0.02
HYDROGRAPH AT

0212 5. 7.95 2. 1. 1. 0.01
3 COMBINED AT

0212p 47.  7.98 1s. 8. 8. 0.07
ROUTED TO

RO212 47, 7.98 15. 8. 8. 0.07
HYDROGRAPH AT

0211 6. 7.97 24 1. 1. 0.01
2 COMBINED AT

0211p 53. 7.98 17. 9, 9, 0.08
ROUTED TO

RO211 53, 8.02 17. 9. 9. 0.08
HYDROGRAPH AT

0225 11. 8.10 4. 2. 2. 0.02
ROUTED TO

RO225 - 11. 8.12 4. 2. 2, 0.02
HYDROGRAPH AT

0224 3. a.00 1. 0. 0. 0.01
2 COMBINED AT

0224p 13. 8.07 5. 2. 2. 0.03
ROUTED TO

RO224 13. 8.10 5. 2. 2. 0.03

HYNMIROWCRAPH AT



0223

2 COMBINED AT
0223p

ROUTED TO
RO223

HYDROGRAPH AT
0222

2 COMBINED AT
0222p

ROUTED TO
RO222

HYDROGRAPH AT
0221

14.

1l4.

15.

15.

10.

.00
.08
.08
.98
.08
.28

.22

0.00



K: \RICKI\GHEC1\99205331\AREA2\ 2-00. OUT

2 COMBINED AT

0221p 25. 8.27 10. 5. 5. 0.08
ROUTED TO

RO221 25. 8.28 10. 5. 5. 0.06
HYDROGRAPH AT

02413 1. 7.95 0. a. 0. 0.00
ROUTED TO

RO2413 e 7.95 0. 0. 0. 0.00
HYDROGRAPH AT

02412 1. 7.95 0. 0. 0. 0.00
ROUTED TO

RO2412 i 8.03 0. 0. 0. 0.00
HYDROGRAPH AT

02411 2. 7.95 2 0. 0.’ 0.00
ROUTED TO

RO2411 2. 7.98 1. 0. a. 0.00
HYDROGRAPH AT

0241 21, 8.10 8. 4. 4. 0.03
4 COMBINED AT

0241p 25. 8.08 9. 4. 4. 0.04
ROUTED TO

R241 25. g.12 9. 4. 4. 0.04
HYDROGRAPH AT

025 9. 7.95 3. 1 iy 0.01
ROUTED TO

RO2S 9. 7.97 iy 1. 1. 0.01
HYDROGRAPH AT

024 11. 8.00 4. 2 2; 0.02
3 COMBINED AT

024p - 43. 8.05 15. 8., 8. 0.07
ROUTED TO

RO24 43, 8.07 15. 8. g. 0.07
HYDROGRAPH AT

023 14. 8.05 S 2. 2. 0.02
2 COMBINED AT - .

023p 58. 8.07 20. 10. 10. 0.09
ROUTED TO

R023 57. 8.10 20. 10. 10. 0.09
HYDROGRAPH AT

022 10. 8.13 4. 3 2. 0.02
3 COMBINED AT

022p 89. 8.13 34. 17. L. 0.17
ROUTED TO

RO22 88. 8.18 34, 7 7. 0.17
HYDROGRAPH AT

021 8. 8.00 3. s i; 0.01
3 COMBINED AT

021p 143. 8.10 53. 27. 27. 0.26
ROUTED TO

RO21 143. 8.12 53. ol A o 0.26
HYDROGRAPH AT

2.04 4. 7.98 1. 1. 1. 0.01
ROUTED TO

RO4 4, 8.00 1. 1. ) 1. 0.01
HYDROGRAPH AT

2.03 9. 7.97 3. 2. 2. 0.02
2 COMBINED AT

2.03 % [ 7.98 4. 2. . 0.02
ROUTED TO

RO3 13. 8.65 4. 2. 2. 0.0z

HYDROGRAPH AT
2.02 4. 8.07 2. 1. 1. 0.01

3 COMBINED AT



2.02

ROUTED TO
RO2

HYDROGRAPH AT
01172

ROUTED TO
RO1172

HYDROGRAPH AT
01171

2 COMBINED AT
01171p

ROUTED TO
ROL171

150.

146.

10.

1a.

59,

595

30.

29.

Page 55
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29.

.29

.29

.00

.00

-01

.01

.01



HYDROGRAPH AT
olis

ROUTED TO
RO11l8

HYDROGRAPH AT
0117

3 COMBINED AT
0117p

ROUTED TO
RO117

HYDROGRAPH AT
011s

2 COMBINED AT
0ll6p

ROUTED TO
RO116

HYDROGRAPH AT
0115

2 COMBINED AT
0115p

ROUTED TO
RO115

HYDROGRAPH AT
0L14

2 COMBINED AT
0114p

ROUTED TO
ROlla

HYDROGRAPH AT
016l

ROUTED TO
RO1l61

HYDROGRAPH AT
017

ROUTED TO
RO17

HYDROGRAPH AT
0ls

3 COMBINED AT
0l6p

ROUTED TO
RO16

HYDROGRAPH AT
015

2 COMBINED AT
015p

ROUTED TO
RO15

HYDROGRARPH AT
014

2 COMBINED AT
014p

ROUTED TO
RO14

HYDROGRAPH AT
013

2 COMBINED AT
01l3p

ROUTED TO
RO13

HYDROGRAPH AT
0122

13.

25.

26.

27.

27.

27.

27.

16.

az.’

42.

12.

12.

26.

26.

32.

32.

33.

33.

36.

36.

K:\RICKJ\GHEC1\99205301\AREA2\2-00.0UT

14.

14.

10.

10.

11.

11.

12.

1z.

1 0.01
1 0.01
2. g.02
4 0.04
4 0.04
0 0.00
4 0.04
4 0.0a
0 0.00
4 0.04
4 0.04
3 0.02
7 0.06
7 0.06
1 0.01
8 0.01
2. 0.02
2. 0.02
1. 0.01
4 0.04
4 0.04
1 0.01
5 0.05
Sk 0.05
0 0.00
5 0.05
5 »G.US
o] 0.00
6 0.05
6 0.05
Q 0.00



RO122

HYDROGRAPH AT
0121

2 COMBINED AT
0121p

ROUTED TO
RO121

HYDRCGRAPH AT
012

3 COMBINED AT
012p

ROUTED TO
RO12

43.

42.

14.

14.

7.
Page 56



HYDROGRAPH AT
0113

ROUTED TO
RO113

HYDROGRAPH AT
0112

2 COMBINED AT
0112p

ROUTED TO
RO112

HYDROGRAPH AT
0111

2 COMBINED AT
Olllp

ROUTED TOC
RO111

HYDROGRAPH AT
011
4 COMBINED AT
011p

ROUTED TO
R11

HYDROGRAPH AT
2.01

3 COMBINED AT
2.01

ROUTED TO
RO1

HYDROGRAPH AT
2.0

2 COMBINED AT

2.0
.30

ISTAQ ELEMENT

R21222 MANE

CONTINUITY SUMMARY (AC-FT)

,

s R21221 MANE

CONTINUITY SUMMARY (AC-FT)

RD2123 MANE

CONTINUITY SUMMARY (AC-FT)

R02122 MANE

CONTINUITY SUMMARY (AC-FT)

R02121 MANE

CONTINUITY SUMMARY (AC-FT)

RO215 MANE

CONTINUITY SUMMARY (AC-FT)

2.

2is

2.

4.

4.

1.

5.

5.

3.
91.
91.
23.

254.
253.
201.
351.
DT
(MIN)
0.20
INFLOW=0
0.19
INF?OW:O
0.22
INFLOW=0
0.18
INFLOW=0
1.00
INFLOW=0
0.39
INFLOW=0

K:\RICKJI\GHEC1\99205301\AREAZ2\2-00.0UT

8.00 1. 0 a. 0.00
?.02 1. 0. 0. 0.00 -
8.00 ll Q. 0. 0.00
a.00 1. I. 1. .01
8.00 L 1. L 0.01
7.98 0. 0. 0. 0.00
8.00 2. L 1. 0.01
8.07 2. 1. T 0.01
7.97 1. 1. 1z 0.01
8.08 31. 15, 15. 0.14
8.13 31. 15 15. 0.14
8.10 8. 4. 4. 0.04
a.20 98. 48. 48. 0.47
8.23 98. 48. 48. 0.47
9.32 131, 65. 65. 0.83
B.30 226. 114. 114.

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING

(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

: INTERPOLATED TO
COMPUTATION INTERVAL

PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK |
(CFS) (MIN) (1N) (MIN) (CFS) (MIN) (IN) i |
17.04 477.78 4.08 1.00 17.04 478.00 4.08
.5545E+01 EXCESS=0.0000E+00 OUTFLOW=0.5544E+01 BASIN STORAGE=0.9749E-03 PERCENT ERROR= 0.0
17.34 478.04 4.08 1.00 17.234 478.00 4.08
.5641E+01 EXCESS5=0.0000E+00 QUTFLOW=0.5640E+01 BASIN STORAGE=0.5423E-03 PERCENT ERROR= 0.0
9.98 477.39 4.26 1.00 $.98 477.00 4.26
-3224E+01 EXCESS=0.0000E+00 OUTFLOW=0.3223E+01 BASIN STORAGE=0.5157E-03 PERCENT ERROR= 0.0
28.37 478.02 4.15 1.00 28.37 478.00 4.15
- 9205E+01 EXCESS=0.0000E+00 QUTFLOW=0.9204E+01 BASIN STORAGE=0.1500E-02 PERCENT ERROR= 0.0
29.28 479.00 4.15 1.00 253.28 479,00 4,15
.9502E+01 EXCESS=0.0000E+00 OUTFLOW=0.9488E+01 BASIN STORAGEfo.ISSEE-Ol PERCENT ERROR= 0.0
2.21 477.56 4.19 1.00 2.21 478.00 ﬁ.lS
-7157E+00Q0 EXCESS=0.0000E+00 OUTFLOW=0.7154E+00 BASIN STCORAGE=0.2385E-03 PERCENT ERROR= 0.0
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HEC1 S/N: 1343001909 HMVersion: 6.33 Data File: C:\WINDOWS\TEMBE\=-vbh003B.TMP

AR R R R R T P S n'tttﬁtcr:-ut-toncioittrnu-.....g...,.'
- * “ == *
o FLOOD HYDROGRAPH PACKAGE (HEC-1) x » U.S. ARMY CORPS OF ENGINEERS »
¥ MAY 1991 * & HYDROLOGIC ENGINEERING CENTER b
: VERSION 4.0.1E L L} 609 SECOND STREET l
& « # DAVIS, CALIFORNIA 95616 *
® RUN DATE 0%/29/1999 TIME 10:06:29 * " (916) 756-1104 b
L4 * L4 2]
R R L T R 2 b Rt LA AL R LR L il T T PR

x PP 04,60 ¢ SN 60 464 b4
X X X X X X
X X X X X
KOXHAK XXXK X X X
X X X X X
X x X X b4 X
X X X0 00X poo

Full Microcomputer Implementation

Haestad Methods, Inc.

37 Brookside Road * Waterbury, Connecticut 06708 + {203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSICNS OF HEC-1 XNOWN AS HEC1 (JAN 73), HECIGS, HEC1DB, AND HECLKW. *

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THR 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ONM RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE » SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1

LINE ID: ana D Zerwa g Blegmasmine R Sovviain Gevivais o L 8..... P SR 10

1 ID HVL SWMP - Subbasin 2 - 25 Year Storm

2 IT 1 1440

3 I0 5 a

4 XK 021222

5 M SCS 24 Hour Type IA Rainfall Subbasin 2,02.01.02.02.02

) X0 22

7 BA L0255

a PB 7

9 IN [

- 10 PC  0.0000 0.00224 0.00432 0.00628 0.00816 0.01000 0.01184 0.01372 0.01568 0.01776
11 PC  0.0200 0.02276 0.02568 0.02872 0.03184 0.03500 0.03797 0.04095 0.04394 0.04655
12 PC  0.0500 0.05315 0.05633 0.05954 0.06276 0.06600 0.06920 0.07240 0.07560 0.07880
13 PC 0.0820 0.08514 D.08B29 0.09147 0.09471 0.09800 0.10147 0.10502 0.10862 0.11229
14 PC 0.1160 0.1196% 0,12342 0.12721 0.13107 0.13500 0.13501 0.14310 0.14729 0.15159
15 PC 0.1560 0.16059°0.16530 0.17011 0.17501 0.13000 0.18494 0.18999 0.19517 0.20049
16 PC 0.2060 0.21196 0.21808 0.22432 0.23064 0.23700 0.24285 0.24878 0.25490 0.26127
17 BPC  0.2680 0.27517 0.28287 0.29118 0.30019 0.31000 0.33142 0.35469 0.37876 0.40255
18 PC  0.4250 0.43936 0.45168 0.46232 0.47164 0.48000 0.48904 0.49752 0.50548 0.51298
i3 PC  0.5200 0.52664 0.53292 0.53888 0.54456 0.55000 0.55564 0.56116 0.56656 0.57184
20 PC 0.5770 0.58198 0.58685 0.59163 0.59635 0.60100 0.60576 0.61044 0.51504 0.61956
21 PC 0.6240 0.62936 0.63264 0.63684 0.64096 0.64500 0.64835 0.65272 0.65651 0.66026

Page 1
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tak eRw WET 2es HHe WAW VYD GGk YhE SEE G0 ohm BUE Aok Heb AEA SAD o4k Sby Bhe Eb BE0 ko kbW 4w LEk REE GEE ed BEO ho4 4wd saw

torhvtasakavary

- o o |
871 KK = 2.0 B |
- L]

LA R e

873 KO QUTPUT CONTROL YARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL ¢. HYDROGRAPH PLOT SCALE
IPHCH 0 PUNCH COMPUTED HYDROGRAPH
10UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
15AV2 1440 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.017 TIME INTERVAL IN HOURS |
RUNOFF SUMMARY |
FLOW IN CUBIC FEET PER SECOND {
TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME OF AVERAGE PLOW FOR MAXIMUM PERIOD BASIN MAX ZMUM TIME OF
GPERATION STATION FLOW PEAK ARER STAGE MAX STAGE
§-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
021222 21. 7.95 7. 3. 3. a.03
ROUTED TO
R21222 21. 7.95 7. 3. 3. 0.03
HYDROGRAPH AT . ?
021221 a. 7.92 0. a. 0. 0.00 ‘
2 COMBINED AT
021221 21. 7.95 T, a. 3. 0.63
ROUTED TO
R21221 21. 7.95 7. =8 3 0.03
HYDROGRAPH AT
02123 12. 7.95 4, 2. 2. 0.01
ROUTED TO
R02123 iz. 7.95 4. - 2., 2. 6.01
HYDROGRAPH AT
02122 1. 7.95 0. 0. a. 0.00
3 COMBINED AT
02122p 5. 7.95 11. 6. 6. 0.04
ROUTED TO .
RO2122 35, 7.95 11. 6. 6. 0.04 [
HYDROGRAPH AT
02121 fs 7.95 0. 0. 0. 0.00 |
2 COMBINED AT - |
02121p 36. 7.95 12. 6. 6. 0.04 |
ROUTED TO ; |
RO2121 6. 7.98 12. 6. 6. 0.04
¥ HYDROGRAPH AT L
0215 3. 7.95 1. 0. 0. 0.00
ROUTED TO :
RO215 3. 7.95 1. 0. 0. 0.00
HYDROGRAPH AT
020104 1. 7.95 0. 0. : 0. 0.00
2 COMBINED AT
0214p 4, 7.95 1. 1. 1. 0.00
ROUTED TO
RO214 4. 7.98 1. 1. 1c 0.00
HYDROGRAPH AT
0213 i1: 7.95 4. o 2. 0.01
2 COMBINED AT
0213p 15. 7.95 5. 2. % 0.02
ROUTED TO
RO213 1s. 7.97 5. 2. 2. 0.02
HYDROGRAPH AT
0212 7. 7.98 2. Ts 1. 0.01

3 COMBINED AT
0212p - 57. 7.98 19. 9. 9. 0.07



ROUTED TO
RO212

HYDROGRAPH AT
0211

2 COMBINED AT
0211p

19.

21

9. 3
1 1.
11. 11.

Page 53
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ROUTED TG

R0211 65. 8.02 21. 11. 11. a.08
HYDROGRAPH AT

0225 14. 8.10 5. 3. K 0.02
ROUTED TO )

R0225 14, 8.12 s. 3. 3. 0.02
HYDROGRAPH AT

0224 ¥ 7.98 ) & 3 0.01
2 COMBINED AT

0224p 17. 8.07 6. i. 3. 0.03
ROUTED TO

R0224 17. 8.10 5. 3. 3. 0.03
HYDROGRAPH AT

0223 2. 7.97 iz 0. 0. 0.00
2 COMBINED AT :

0223p 18. 8.07 7. 3. 3. 0.03
ROUTED TO

R0223 18. a.08 % 3. 3 0.03
HYDROGRAPH AT

0222 Ty 7.97 0. 0. 0. 0.00
2 COMBINED AT

0222p 19. 8.07 7, 4. 4. 0.03
ROUTED TO

RO222 15. 8.27 7. 4. 4. 0.03
HYDROGRAPH AT

0221 13, 8.20 5. 3. 3. 0.02
2 COMBINED AT

0221p 32. 8.23 12. 6. 6. 0.05
ROUTED TO

RO221 32. 8.27 12. 6. 6. 0.06
HYDROGRAPH AT ;

02413 1. 7.95 0. 0. 0. 0.00
ROUTED TO

RO2413 1. 7.95 0. 0. 0. 0.00
HYDROGRAPH AT

02412 2. 7.95 Ty 0. 0. 0.00
ROUTED TO

R02412 2 .02 1 0. 0. 9.00
HYDROGRAPH AT .

02411 2. 7.95 1., 0. 0. 6.00
ROUTED TO

RO2411 3. 7.97 : 0. 0. 0.00
HYDROGRAPH AT

0241 26. 8.10 - 9. 5. 5. 0.03
4 COMBINED AT

0241p 3. 8.07 11. 5. 5. 0.04
ROUTED TO

R241 31. 8.10 1. 5. 5. 0.04
HYDROGRAPH AT

025 1. 7.95 3 2 Z. 0.01
ROUTED TO

RO25 11. 7.95 3. 2. 2. 0.01
HYDROGRAPH AT

024 5. 8.00 4. s 2. 0.02
3 COMBINED AT

024p 54. 8.05 19. 9. 9. 0.07
ROUTED TO

RO24 54. .07 19. 9. 3. 0.07
HYDROGRAPH AT

023 18. 8.05 g, 3. 3. .02
2 COMBINED AT

023p 72. 8.07 25, 12. 12. 0.03
ROUTED TO

RO23 71 8.10 25, 1z2. 12. .09



022

3 CCMBINED AT
022p

ROUTED TO
R022

HYDROGRAPH AT
021

31 COMBINED AT
021p

ROUTED TQ
RO21

HYDROGRAPH AT
2.04

13.

112,

10.

1lg1.

140.

-13

-11

.17

.00

.10

.12

.97

42.

42.

66.

66.

Pl

21.

33.

33.

Page 54
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33.



K:\RICKI\CHEC1\99205301\AREA2\2-YEAR25.0UT

ROUTED TO

RO4 5 S. 7.98 2. 1, 1. 0.01
HYDROGRAPH AT

2.03 12. 7.97 4. 2. 2. 0.02
HYDROGRAPH AT

WS4 2752. 8.25 1277. 638. 638. 5.22
3 COMBINED AT _

2.03 2762. 8.25 -~ 1283. 641. 641. 5.24
ROUTED TO

RO3 2749. 8.33 1282. 637. 637. -5.24
HYDROGRAFPH AT

2.02 5. 8.07 2. 1. 1. .01
3 COMBINED AT

2.02 2902. .32 1350. 671. 671. 5.51
RQUTED TO

RO2 ’ 2892. B.37 1350. 668. 668. ' §5.51
HYDROGRAPH AT

01172 2. 7.95 bt Q. Q. 0.00
ROUTED TO

ROL1172 2. 7.97 1. a. 0. 0.00
HYDROGRAPH AT

Q1171 9. 7.95 3. 2. 2. 0.01
2 COMBINED AT

01171p 12. 7.95 4. 2. 2. 0.01
ROUTED TO

RO1171 12. 7.87 4. 2, 2. .01
HYDROGRAPH AT .

oilis 4. 7.95 1. 1. 1. 0.01
ROUTED TO

RO118 4. 7.98 1. 1. 1. 0.01
HYDROGRAPH AT

0117 16. 7-95 5. 3. 3. 0.02
3 COMBINED AT

0117p 32. 7.97 10. 5. 5. 0.04
ROUTED TO

RO117 32. 7.97 10. 5. 5. 0.04
HYDROGRAPH AT

0116 1. 6.63 0. Q. 0. 0.00
2 COMBINED AT .

0llep 32, 7.97 11. 5. 5. 0.04
ROUTED TO

RO116 32 7.97 11. 5. Bu 0.04
HYDROGRAFPH AT

0115 0. 6.60 0. 0. 0. 0.00
2 COMBINED AT

0115p 32. 7.97 11. 5. 5. 0.04
RCUTED TO

RO115 32. 8.00 11. 5. 5. 0.04
HYDROGRAPH AT

0114 23. 6.65 7. 3. 3 g.02
2 COMBINED AT

0ll4p 38. 8.00 18. 2. 9. 6.06
ROUTED TO

RO114 3s. 8.08 18. 8. 8. 0.06
HYDROGRAPH AT

0161 13. 5.685 4. 2. 2. 0.01
RCUTED TO 5

RO161 13. 6§.65 4. 2. 2. 0.01
HYDROGRAPH AT

017 15. 7.95 5. 2. 2. 0.02
ROUTED TOQ . .

RO17 15. 7.97 5. 2. 2. 0.02

HYDROGRAPH AT
Qle 6. 7.95 2. 1. 1. 0.0%

R e gy



016p

ROUTED 1O
’ RO16

HYDROGRAPH AT
01s

2 COMBINED AT
015p

ROUTED TO
RO15

HYDRCGRAPH AT
014

2 COMBINED AT
0l4p

24.

24.

32.

32,

33.

-95

=95

.95

.95

=97

.95

.97

LT

1L.

13.

13.

14.

Page 55

.04

.04

.01

.05

.05

<00

.05



ROUTED TO
RO14

HYDROGRAPH AT
013

2 COMBINED AT
013p

ROUTED TO
RO13

HYDROGRAPH AT
0122

ROUTED TCQ
ROL22

HYDRCGRAPH AT
0121

2 COMBINED AT
0121p

ROUTED TO
RO121

HYDROGRAPH AT
012

1 COMBINED AT
012p

ROUTED TO
RrRO12

HYDROGRAPH AT
0113

ROUTED TO
RO113

HYDROGRAPH AT
0112

2 COMBINED AT
0112p

ROUTED TC
RO112

HYDROGRAPH AT
0111

2 COMBINED AT
01llp

ROUTED TO
RO111

HYDROGRAPH AT
011

4 CCMBINED AT
011lp

ROUTED TO
” R11

HYDROGRAPH AT
2,01

3 COMBINED AT
2.01

RCUTED TO
ROL

- HYDROGRAPH AT
2.0

2 COMBINED AT
2.0

ISTAQ ELEMENT

R21222 MANE

CONTINUITY SUMMARY (AC-FT)

33.

17.

7.

45.

45.

93.
92.
28.
2986.
2985}
266.

3143.

DT

(MIN}

0.19

- INFLOW=0.6815E+01 EXCESS=0.0000E+00 OUTFLOW=0.6814E+01 BASIN STORAGE=0.1106E-02 PERCENT ERROR=

8.00

7.98

8.35

8.37

9.28

8.38

SUMMARY OF KINEMATIC WAVE -

PEAK

(CFS)

21.13

K:\RICKJ\GHEC1\99205301\AREA2\2-YEAR25.0UT

14,

15.

15.

17.

17.

33.

38.

10.

13958,

1395.

163.

1561.

TIME TC
PERK

(MIN)

477.31

i 5

13.

19.

692.

631.

a3.

795

VOLUME

(IN)

5.01

7. 0.05
1 Q.00
7. 0.05
7 0.05
0. + .00
Q 0.00
o 0.00
o 0.00
0. 0.00
1 .01
9. 0.06
2. 0.08
o 0.00
0. 0.00
0 4.00
1 0.01
5 2 0.01
0. 0.00
1 0.01
1 9.01
1. 0.01
13, 0.14
13. 0.14
5 0.04
692. 5.69
£91. 5.69
83. 0.83
775. 6.52

HUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOHW)
INTERPOLATED TO

COMPUTATION INTERVAL

DT PEAK
(MIN) (cFs)
1.00 21.13

TIME TC
PEAK

(MIN)

477.00

VOLUME

(IN)

5.01

0.

o]
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HEC1 S/N: 1343001909 HMVersion: 6.33 Data File: C:\WINDOWS\TEMP\-vbhig4E.TMD

RAAALR AR LA R R X X B 1 ey e

FLOOD HYDROGRAPH PACKAGE [HEC-1)
MAY 1991
VERSION 4,0.1E

RUN DATE 09/29/1999 TIME 13:17:13

L A

&
u
*
-
*
x*
L]
o

bt A A S L R R E T T T T ruarea

X X OOOMXXX 0000t
X X X X X
X X X X
OO0 10000 X
X x x X
X X X X X
x X XooumX oot

Full Microcomputer Implementation
b

Y
Haestad Methods, Inc.

N R A RN R AN T O N AT A b ks b ey

&
¥
i
x
-
@
“

U.5. ARMY CORPS QF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET

DAVIS, CALIFORNIA 95616

{918) 756-1104

LR A I

trliltttttitthtt&iiw'lltﬁitt.itttltttt

37 Brockside Road * Waterbury, Connecticut 06708 + (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNCWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND

-RTIOR-

HAVE CHANGED FROM THOSE USED WITH THE 1973 -STYLE INPUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE » SINGLE EVENT DAMAGE
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT
LINE 3 4> ERER b T 7 L PO 3.......4.

1 ID HVL SWMP - Subbagsin 2 - 100 Year Storm

2 IT bl 1440

3 I0 5 0

4 KX 021222

5 KM SCS 24 Hour Type IA Rainfall Subbasin

5 KO 22

7 BA  .0255

B PB 9.5

g IN 3

Hi 1o PC  0.0000 0.00224 0.00432 0.00628 0.00816

11 PC 0.0200 0.02276 0.02568 0D.02872 0.03184
12 PC 0.0500 0.05315 0.05633 0.05954 0.06276
11 PC 0.0820 0.08514 0.08829 0.09147 0.09471
14 PC 0.1150 0.1196% 0.12342 0.12721 0.13107
15 PC 0.1560 0.15059 0.16530 0.17011 0.17501
156 PC 0.2060 0.2119%6 0.21808 0.22432 0.23064
17 PC 0.2680 0.27517°0.28237 0.29118 0.30019
18 PC 0.4250 0.43936 0.45168 0.46232 0.47164
19 PC 0.5200 0.52664 0.53292 0.53888 0.54456
20 PC 0.5770 0.58198 0.58685 0.59163 0.59635
21 PC 0.6240 0.62836 0.83264 0.63684 0.54096

2.02.01.

0.01000
0.03500
0.06600
0.09800
0.13500
0.18000
0.23700
¢.31000
0.48000
0.55000
0.60100
0.64500
Page 1

DATED 28 SEP 81. THIS IS THE FORTRANTY VERSION
CALCULATION, DSS:WRITE STAGE FREQUENCY,
:GREEN AND AMPT INFILTRATION

02.02.02

0.01184
0.03797
0.06520
0.10147
0.13901
0.18494
0.24285
0.33142
0.48904
0.55564
0.60576
0.64889

0.01372
0.04085
0.07240
0.10502
0.14310
0.18999
0.24878
0.35463
0.49752
0.56116
0.61044
0.65272

0
4]
a
0

0.

[*]
Q
[*]
(- 5
o
]
0

.01568
-04394
.07560
-10862
14729
.19517
-25490
.37876
50548
-56656
.61504
.65651

0.01776
0.04695
0.07880
0.11229
g.
0
0
0
0

15159

.20049
.26127
-40255
.512986
0.
0.
0.

57184
61956
66026



OPERATION
HYDROGRAPH AT
021222

ROUTED TO
R21222

HYDRCGRAPH AT
021221

2 COMBINED AT
021221

ROUTED TO
R21221

HYDROGRAPH AT
02123

ROUTED TO
RO2123

HYDROGRAFH AT
02122

3 COMBINED AT
02122p

ROUTED TO
RO2122

HYDROGRAPH AT
062121

2 COMBINED AT
02121p

ROUTED TOQ
RO2121

HYDROGRAPH AT
0215

ROUTED TGO
RO215

HYDROGRAFH AT
020104

2 COMBINED AT
0214p

ROUTED TO
RO214

HYDRCGRAFH AT
0213

2 COMBINED AT
0213p

ROUTED TO
RO213

HYDROGRAPH AT
0212

3 COMBINED AT
0212p

ROUTED TO
RO212

HYDROGRAPH AT
0211

2 COMBINED AT
0211p

ROUTED TO
RO211

HYDROGRAPH AT
0225

ROUTED TO
RO225

HYDROGRAFH AT
0224

STATICN

L.

31.

32.

32.

18.

18.

52.

52.

54.

53.

16.

21.

:21.

10.

BS5.

B5.

12.

96.

96 .

22.

22.

PEAK
FLOW

7.93

7.93

7.595

7.95

7.95

7.97

8.00

K:\RICKJ\GHECL\ 35205301 \AREA2\2-YR100.QUT
TIME IN HOURS, AREA IN SQUARE MILES

TIME OF
PEAK
6-HOUR

10.

10.

10.

10.

17.

17.

17.

17.

28.

28.

31

31.

24-HOUR

5.

14.

14.

16.

is.

72-HOUR

14.

14.

16.

16.

AVERAGE FLOW FOR MAXIMUM PERIOD

0.07

BASIN

AREA

MAX IMUM

STAGE

TIME OF
MAX STAGE --



0224p

ROUTED TO
RO224

HYDROGRAPH AT
0223

2 COMBINED AT
0223p

ROUTED TO
RO223

HYDROGRAPH AT
0222

2 COMBINED AT
0222p

27.

27,

30.

30.

31.

10.

10.

11.

11.

1i1.

a.

6.

Page 54
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ROUTED TO

R0222 3il. .23 11. 6. &. 0.03
HYDROGRAPK AT

0221 21. 8.20 8. 4. 4. 0.02
2 COMBINED AT

0221p 52. 8.22 19. 10. 10. 0.06
ROUTED TC

RO221 52. 8.23 19. 10. 10. 0.06
HYDROGRAPH AT

02413 2. 7.93 L. 0. a. .00
ROUTED TO -

R02413 2, 7.93 1. 0. 0. a.00
HYDROGRAPH AT

02412 3. 7.93 1. g. 0. : 0.00
ROUTED TO

RO2412 3. 8.00 1. a. a. 0.00
HYDROGRAPH AT :

02411 3 7.93 1. 0. 0. 0.00
ROUTED TO

ROZ41% 3. 7.97 1. Q. Q. .00
HYDRCGRAPH AT

0241 i9. 8.10 14, 7. 7. Q.03
4 COMBINED AT .

0241p 46. B8.07 is. 8. 8. 0.04
ROUTED TO .

R241 46. .10 16. 8. 8. 0.04

HYDROGRAPH AT

025 15.  7.93 5. 2. 2. 0.0L
ROUTED TO

RO25 15.  7.95 5. 2. 2. 0.01
HYDROGRAPH AT :

024 20.  7.98 7. 3. % 0.02
3 COMBINED AT

024p 79.  B8.03 28. 14. 14. 0.07
ROUTED TO ' )

R024 79.  8.07 28. 14. 14. 0.07
HYDROGRAPH AT

023 27.  8.05 5. 5. 5. 0.02
2 COMBINED AT

023p 107.  8.08 37. 18. 18. 0.09
ROUTED TO

RO23 106.  8.08 37, 18. 18. 0.09
HYDROGRASH AT

022 20.  8.12 7. -3 3. 0.02
3 COMBINED AT

022p 173.  8.12 83 £ 1. 0.17
ROUTED TO

RO22 173.  8.15 s3. 1. 31. 0.17
HYDROGRAPH AT

021 15.  7.98 5. 2. 3 0.01
3 COMBINED AT

021p 275.  8.08 99. 49. 49. 0.26
ROUTED TO

RO21 275.  8.10 39. 49. 49. 0.26
HYDROGRAPH AT

2.04 8.  7.95 3. £ 1. 0.01
ROUTED TO

RO4 8. 7.97 3. 1. 1. 0.01

HYDROGRAPH AT
2.03 18. 7.95 6. 3. 3. 0.02

HYDROGRAPH AT
WS4 4322. 8.25 1937. 962. 962. 5.22

3 COMBINED AT
2.02 4338. B.25 1345. 966. 966. 5.324



ROUTED TO
RO3

HYDRCGRAPH AT
2.02

3 COMBINED AT
2.02

ROUTED TO
RoOZ

HYDROGRAPH AT
01172

ROUTED TO
RO1172

HYDROGRAPH AT
Q1171

4328,

4559.

4545.

20.42

8.28

8.33

20.35

20.42

20.42

1345.

2044.

2044.

961.

1012.

1008.

2

981,

1012.

1¢08.

. 2.
Page 55
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2 COMBINED AT

01171p 7. 20.42 ¥ 3 3. 0.01
ROUTED TO

RO1171 7. 20.40 7. 3. 3: 0.01
HYDROGRAPH AT

0118 -3, 20037 3. 1 1 g.01
ROUTED TO

RO118 1. 20.42 8% 1. 1. 0.01
HYDROGRAPH AT

0117 . 9. 20.40 8. 4. 4. 0.02
3 COMBINED AT

0117p 13,  20.42 17. 8. 8. 0.04
ROUTED TO

ROL17 19.  20.40 17. 8. 8. 0.04
HYDROGRAPH AT

0116 25 6.63 A 0. 0. 0.00
2 COMBINED AT

0116p 19.  20.03 18. 8. 8. 0.04
ROUTED TO

RO116 19. 20.03 18. 8. 8. 0.04
HYDROGRAPH AT

0115 0. 6.62 0. a. 0. 0.00
2 COMBINED AT

0115p ‘ 19. 20.03 18. 8. 8. 0.04
ROUTED TO

RO115 19.  20.08 18. 8. a. 0.04
HYDROGRAPH AT

0114 34, 6.63 10. 5. 5. 0.02
2 COMBINED AT

0114p 37. 6.65 2% 13. 13. 0.06
ROUTED TO

RO114 37, 6.73 21 13. i35 0.06
HYDROGRAPH AT

0161 19. 5.63 5. 3. S 0.01
ROUTED TO ’

RO161 19. 6.55 6. - 3. 3, a.01
HYDROGRAPH AT

017 22. 7.95 o 4. 4. 0.02
ROUTED TO

ROL7 22, 7.95 7. 4. 4. 0.02
HYDROGRAPH AT

016 a. 7.93 3, 1. 1. 0.01
3 COMBINED AT

016p 35. 7.93 15. T 7. 0.04
ROUTED TO

RO16 15. 7.95 . 15. 7. T 0.04
HYDROGRAPH AT

015 GE- 1 7.95 4. e 4s 0.01
2 COMBINED AT .

015p 47. 7.95 19. 9. 9. 0.05
ROUTED TO

RO1S 47. 7.95 139. 9. 9. 0.05
HYDROGRAPH AT

014 2. 7.93 1. 0. ’ 0. 0.00
2 COMBINED AT

o14p 49. 7.35 20. 10. 10. 0.0S
ROUTED TO :

RO14 49. 7.97 20. 10. 10. 0.05
HYDROGRAPH AT

013 5. 7.95 2. 1 1. 0.00
2 COMBINED AT

013p s5. 7.95 22. 11. 11. 0.05
ROUTED TO

DAY ce - Q7 5 % ¥1-. 0.0



HYDROGRAPH AT
0122

ROUTED TO
RO122

HYDRCOGRAPH AT
0121

2 COMBINED AT
0121p

ROUTED TO
RO121

HYDROGRAPH AT
01z

3 COMBINED AT
012p

67.

26.

13.

13.
Page 56
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ROUTED TO
RO12

HYDROGRAPH AT
0113

ROUTED TO
RO113

HYDROGRAPH AT
0112

2 COMBINED AT
0112p

ROUTED TO
RO112

HYDROGRAPH AT
0111

2 COMBINED AT
0111p

ROUTED TO
RO111

HYDRCGRAPH AT
011

4 COMBINED AT
0llp

ROUTED TO
R11

HYDROGRAPH AT
2.01

3 COMBINED AT
2.01

ROUTED TC
RO1

HYDROGRAPH AT

2.0

2 COMBINED AT
2.0

ISTAQ

R21222
CONTINUITY SUMMARY
z
:f R21221
CONTINUITY SUMMARY
RO2123
CONTINUITY SUMMARY
RO2122
CONTINUITY SUMMARY
RO2121
CONTINUITY SUMMARY
R0215

CONTINULTY SUMMARY

ELEMENT

(AC-FT)

(AC-FT)

{AC-FT)

(AC-FT)

{RC-FT)

{AC-FT)

K:\RICKJ\GHEC1\99205301\AREA2)\2-YR100.0UT

67. 3.10 26. o 13. 13. 0.06
4. 7.97 1. 1 1. Q.00
4. 7.98 i, 1. 1. 0.00
4. 7.97 1 1 1 0.00
8. 7.97 3. 1. 1 0.01
a. 7.97 3. L. L 0.01
2. 7.95 1 0. 0. 0.00
10. 7.97 3. 2 2. 0.01
19. 8.03 3. 2 2. 0.01
6. 7.95 2. 1. 1. 0.01
96. 8.07 4. 28. 28. 0.14
96. 8.10 49. 28. 28. 0.14
17. 23.98 1s. T by £ 0.04
4627. 8.32 209s. 1043. 1043. 5.69
4625. 8.33 2095. 1042. 1042. 5.69
436. 9.23 263. 131. 131. 0.83
4890. 8.35 2359. 1174. 1174. 6.52
SUMMARY OF KINEMATIC WAVE - MUSKINGUHM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT RASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
DT PEAK TIME TO VOLUME oT PEAK TIME TO VOLUME
PEAK PEAK
(MIN) (CFs) (MIN) {IN) (MIN} (CFS) (MIN) (IN)
0.17 31.42 477.01 7.39 1.00 31.42 477.00 7.39

INFLOW=0.1006E+02 EXCESS=0.0000B+00 QUTFLOW=0.

0.18 31.95 477.05 7.40 1.

INFLOW=0.1023E+02 EXCESS=0.0000E+00 OUTFLOW=0.

0.1 18.00 476.18 7.61 i.

INFLOW=0.5761E+01 EXCESS=0.0000E+00 QUTFLOW=0.

Q.15 51.85 477.04 7.48 1.

INFLOW=0.1660E+02 EXCESS=0.0000E+00 OUTFLOW=0,.

1.00 53.49 478.00 . 7.47 L.
INFLOW=0.1713E+02 EXCESS=0.0000E+00 OUTFLOW=0.
476.55

0.34 4.02 7.53 1.

INFLOW=0,1286B+01 EXCESS=0.0000E+0Q0 OUTFLOW=0.

100534—0.2 BASIN STORAGE=0.1410E-02 PERCENT
0Q 31.85 477.00 7.40
1022E+02 BASIN STORAGE=0.1362E-02 PERCENT
00 18.00 477.00 7.61
5760E+01 BASIN STORAGE=0.8856E-03 PERCENT
oo 51.85 477.00 7.48
1659E+02 BASIN STORAGE=0.2151E-02 PERCENT
00 53.49 478.00 7.47
1711E+02 BASIN STORAGE=0.2257E-01 PERCENT
00 . 4.02

477.00 7.53

1285E+01 BASIN STORAGE=0.3456E-03 PERCENT

ERROR=

ERROR=

ERRCOR=

ERROR=

ERROR=

ERROR=
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HECL S/N: 1343001309 HMVersion: 6.33 Data File: C: \WINDOWS\TEMP\~vbh312F.TMP

ii’**.t‘"!lit'tiil-ttit.t**l‘.l.it..'l"itt.
"

FLOOD HYDROGRAPH PACKAGE (HEC-1) =+
MAY 1991 =
VERSION 4.0.1E =
-

o

*

-

RUN DATE 08/03/199% TIME 10:27:05

*
a*
ke
#
"
*
w
14

e e L e SR T LT T e

X X KAXXKAX XAXAX X
X X X X X XX
X X X X X
HAXAUKAK - 200 x XX X
X X X X X
X X X X X X
X X XEXKAXK podedd XX

Full Microcomputer Implementation
b

¥
Haestad Methods, Inc.

37 Brookside Road * Waterbury, Connecticut

THIS PROGRAM REPLACES ALL PREVIQUS VERSIONS OF HEC-1 KNOWN AS HEC1L (JAN 73),

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP al.
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE ,
DS5:READ TIME SERIES AT DESIRED CALCULATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT
LINE D s wnas G P [T Saain cows (Z Tiaainen 8
1 ID HVL SWMP - Subasin 3 - 10 Year Storm
2 IT 1 1440
3 I0 =] o
4 KX 0204
5 KM  SCS 24 Hour Type IA Rainfall HVL SWMP - 3.02.04 Subbasin
& & X0 22
7 BA .02
7 8 PB 6
§ El IN 6
10 PC 0.0000 0.00224 0.00432 0.00628 0.00B16 0,01000 0.01184 0.01372
11 PC 0.0200 0.02276 0.02568 0.02872 0.03184 0.03500 0.03797 G.04095
12 PC 0.0500 0.05315 0.05633 0.05954 0.06276 0.06600 0.06920 0.07240
13 PC 0.0820 0.08514 0.08829 0.09147 0.09471 0.09800 0.10147 0.10502
14 PC 0.1160 0.11969 0.12342 0.12721 0.13107 0.13500 0.13901 0.14310
15 PC 0.1560 0.1605% 0.16530 0,17011 0.17501 0.18000 ©.18494 0.1899%
1s PC 0.2050 0.21196 0.21808 0.22432 0.23064 0.23700 0.24285 0.24878
17 PC 0.2680 0.27517 0.28287 0.29118 0.30019 0.31000 0.33142 0.35469
13 PC  0.4250 0.43936 0.45168 0.46232 0.47164 0.48000 0.48904 0.49752
19 PC 0.5200 0.52664 0.53292 0.53888 0.54458 0.55000 0.55564 0.56118
Page 1

SINGLE EVENT DAMAGE CALCULATION, DSS:
INTERVAL LOSS RATE:GREEN AND AMPT INPILTRATION

tvt-iad.’twtoltttt.tutaroi%snntfnttttat

& El
* U.5. ARMY CORPS OF ENGINEERS -4
* HYDROLOGIC ENGINEERING CENTER *
* 509 SECOND STREET L
¥ DAVIS, CALIFORNIA 95616 *
a ¥
- -
* *

(916) 756-1104

itit}'tttt"l!!!'.ttl'ti'litlltttu'ﬂ‘

06708 * (203) 755-1566

HEC1GS, HECLDB, AND HEC1KW.

THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

THIS IS THE FORTRAN77 VERSION
WRITE STAGE FREQUENCY,

0.01568
0.04394
0.07560
0.10862
0.14729
0.19517
0.25430
0.37876
0.50548
0.56656

0.01778
0.04695
0.07880
0.11229
0.15159
0.20049
0.26127
0.40255
0.51296
0.57184



501 KO

e HEE wew

534 KK

536 KO

24-HOUR

» -

MEEIFARARATAND

K:\RICKJ\GHEC1\59205301\AREA3\3-00.0UT

QUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QSCAL
IPNCH
IouT
ISAVL
ISAV2
TIMINT

rEbe TR R R R TEE R

* -
* 3.0 k.
* o
ot batoahen
OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
Isavz 1440 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.017 TIME INTERVAL IN HOURS
RUNOFFP SUMMARY
FLOW IN CUBIC FPEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PERK TIME QF
OPERATION STATION FLOW PEAK
6-HOUR
72-HOUR
HYDROGRRPH AT
0204 9. 7.93 3 2
ROUTED TO
RO204 9. 8.00 3 2
HYDROGRAPH AT
020301 4. 7.93 . bE 1.
ROUTED TO
R20301 4. 795 1 0
HYDROGRAPH AT
02013 2. 7.90 - 0.
3 COMBINED AT
P0O203 15. 8.00 5. 3.
ROUTED TO
RO203 15. 8.00 5. 3
HYDROGRAPH AT
a202 B. 7.30 3. 1.
2 COMBINED AT
PO202 23. 8.00 . 8 4.
ROUTED TO
R0O202 23. a.07 8. 4.
HYDROGRAPH AT
020111 2. 7.90 1 0.
ROUTED TOQ
R20111 2. 7.90 1 o
HYDROGRAPH AT
020102 7 7.92 2 1
ROUTED TO
R20102 T 7.92 2i 1
HYDROGRAPH AT
020101 14. 7.92 5 2.
3 COMBINED AT
P20101 23. 7.92 7 4

ROUTED TO

twk AR AtE AEE FAE W

5 PRINT CONTROL

0 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

0 PUNCH COMPUTED HYDROGRAPH

22 SAVE HYDROGRAPH ON THIS UNIT

1 FIRST ORDINATE PUNCHED OR SAVED

1440 LAST ORDINATE PUNCHED OR SAVED
0.017 TIME INTERVAL IN HOURS

TER AXE AFL TAY FAT FAT SOF VhE A E FER AAE FEE wED ShE TEE AEE ARW S4d EED kd hEk Ghd aad

AVERAGE FLOW FOR MAXIMUM PERIOD

BASIN
AREA

HMAX IMUM
STAGE

TIME OF
MAX STAGE

LR 2
'



HYDROGRAPH AT
0201

2 COMBINED AT
Po201

ROUTED TO
RO201

HYDROGRAPH AT
0200

1 COMBINED AT
PO200

ROUTED TO
RO200

HYDROGRAPH AT
010101

ROUTED TO
R1Ol01

HYDROGRAPH AT
o101

2 COMBINED AT
POl101

ROUTED TO
R10101

HYDROGRAPH AT
olo2

ROUTED TO
RO102

HYDROGRAPH AT
0100

4 COMBINED AT
POLlO0

ROUTED TO .
RO1

HYDROGRAPH AT
daoo

2 COMBINED AT
3.0

ISTAQ ELEMENT

_‘ RO204  MANE

I

"oommurn' SUMMARY (AC-FT)
R20101 MANE

CONTINUITY ‘SUMMARY (AC-FT)
RO203  MANE

CONTINUITY SUMMARY (AC-FT)
RD202  MANE

CONTINUITY SUMMARY (AG-FT)

R20111 MANE

CONTINUITY SUMMARY (AC-FT)

24.

24.

1196,

1217.

1217.

1225,

1225,

1228,

{MIN)

1.00

INFLOW=0.

1.00

INFLOW=0.

0.76

INFLOW=0.

1.00

INFLOW=0,

INFLOW=0.

K: \RICKJ\GHECJ.\B92D5301\AREA3\3-UO -QUT

7.90 0 Q. 0 0.00
7.92 8. 4. 4 0.03
7.92 8 4. 4 0.03
8.45 579. 290. 290, 3.55
8.45 594, 298. 298. 3.64
8.47 594, 298, 258. 3.54
7.50 2 1. 1 0.01
7.50 2. 1. 1. 0.01
7.93 0. 0. 0. 0.00
7.0 2 1. 1. 0.01
7.30 2 1. 1 0.01
7.92 2 T 1 0.01
7.95 2 1. 1 0.01
8.02 2. 1. 1. .01
B.47 600. 301. 101, 3.67
8.47 600. 101, 301, 3.67
7.93 3 1. 1 0.01
8.47 602. 302. 302.

SUMMARY OF KINEMATIC WAVE - MUSKINGUM- CUNGE ROUTING
(FLOW IS DIRECT RUNOFP WITHOUT BASE PLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

PEAK TIME TO VOLUME oT PEAK TIME TC
PEAK PEAK
(CFs) (MIN}) (IN) (MIN) (CFS) (MIN)
B.83 480.00 2.83 1.00 8.83 480.00

VOLUME

‘ (IN)

2.33

3135E+01 EXCESS=0.0000E+00 OUTFLOW=0.3124E+01 BASIN STORAGE=0.118%E-01 PERCENT ERROR=

3.96 478.00 3.12 1.00 3.96 478.00

3.12

1169E+01 EXCESS=0.0000E+00 OUTFLOW=0.1367E+01 BASIN STORAGE=0.2901E-02 PERCENT ERROR=

15.09 479.88 3.02 1.00 15.09 480.00

3.02

5295E+01 EXCESS=0.0000E+Q0 OUTFLOW=0.5291E+01 BASIN STORAGE=0.4014E-02 PERCENT ERROR=

23.01 484 .00 3.15 1.00 23.01 484.00

3.15

8025E+01 EXCESS=0.0000E+00 OUTFLOW=0.7979E+01 BASIN STORAGE=0.5150E-01 PERCENT ERROR=

1.5% 473.95 4.51 1.00 1.59 474.00

4.51

5057E+00 EXCESS=0.0000E+00 OUTFLOW=0.5053E+00 BASIN STORAGE=0.3683E-0) PERCENT ERROR=

0.0

0.0



HEC1 S/N:

R A A e R R T T e

1343001909

K:\RICKJ\GHEC1\ 95205301 \AREAI\3-YEAR25.QUT

HMVersion: 6.33 Data File: C:\WINDOWS\TEMP\-vbhlC4B.THP

R T T e T

- ]
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) ¢ ¢ U.S. ARWY CORPS OF ENGINEERS -
. MAY 1991 # *  HYDROLOGIC ENGINEERING CENTER v
" VERSION 4.0.1E " L 609 SECOND STREET *
® * . DAVIS, CALIFORNIA 95616 *
® RUN DATE 09/29/1999 TIME 10:17:28 * * {916) 756-1104 .
L £ * o
LA e R e A Al R T R T R T Ry LA S AR R A AR R R Y S R R Iy

X DD 666000 SUEED ¢ ¢.9.54 X
X X X X X po.e
X X X X X
O00oK 20000 X oo X
X X X X X
X X X X X x
X X X00OOX 000 o

Y
Haestad Methods,

Inc.

Full Microcomputer Implementatlon
b

317 Brookside Road * Waterbury, Connecticut 06708 = (203) T55-1666

THIS PROGRAM REPLACES ALL PREVIQUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, BND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE ,

SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INPILTRATION
KINEMATIC WAVE: NEW PINITE DIFFERENCE ALGORITHM

LINE

W N

-
CWm=OWn e

11
12
13
14
15
16
17
i8
19
20
21

HEC-1 INPUT PAGE 1
IB. cvesas 5 SRR S  {SPE— Frmwnibiwinn oy o sy B i S R Bovswass 9., 10
ID HVL SWMP - Subasin 3 - 25 Year Storm
IT i 1440
10 5 ]
KK 0204
KM 5CS 24 Hour Type IA Rainfall HVL SWMP - 3.02.04 Subbasin
KO 22
BA .02
PB 7
N 6
PC 0.0000 0.00224 0.00432 0.00628 0.00816 0.01000 0.01184 0.01372 0.01568 0.01776
PC 0.0200 0.02276 0.02568 0.02872 0.03184 0.03500 0.03797 0.04095 0.04394 0.04695
PC 0.0500 0.05315 0.05633 0.05954 0.06276 0.06600 0.06920 0.07240 0.07560 0.07880
PC 0.0820 0.08514 0.08829% 0.09147 0.09471 0.09800 0.10147 0,10502 0.10862 0.11229%
PC 0.1160 0.11969 0.12342 0.12721 0.13107 0.13500 0.13901 0.14310 0.1472% 0.15159
PC 0.1560 0.16059 0.16530 0.17011 0.17501 0.18000 0.18494 0.18999 0.19517 0.20043
PC 0.2060 0.21196 0.21808 0.22432 0.23064 0.23700 0.24285 0.24878 0.25490 0.26127
PC 0.2680 0.27517 0.28287 0.29118 0.30019 0.31000 0.33142 0.35469 0.37876 0.40255
PC 0.4250 0.43936 0.45168 0.46232 0.47164 0.48000 0.48904 0.49752 0.50548 0.51296
PC 0.5200 0.52664 0.53292 0.53888 0.54456 0.55000 0.555564 0.56116 0.56656 0.571584
PC 0.5770 0.58198 0.58685 0.59163 0.59635 0.60100 0.60576 0.61044 0.61504 0.61956
PC 0.6240 0.62836 0.63264 0.63684 0.64096 0.54500 0.64889 0.65272 0.65651 0.66026

Page 1



hEe wAw sww

683 KK

§85 KO

TIMINT

e T T

« 3.0

-

v
*
i

e I T T Y

K:\RIC!GJ\GHECI\99205301\A.FLEA3\3-YEARZS -0UT

0.017 TIME INTERVAL IN HOURS

OUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QSCAL
IPNCH

IquT
Isavi
ISAvVZ2

TIMINT

OPERATION
HYDROGRAPH AT
0204

ROUTED TO
RO204

HYDROGRAPH AT
020301

ROUTED TO
R20301

HYDROGRAPH AT
0203

3 COMBINED AT
P0203

ROUTED TC
R0O203

HYDROGRAPH AT
0202

2 COMBINED AT
POz202

RCUTED TO
RO202

HYDROGRAPH AT
020111

ROUTED TO
R20111

HYDROGRAPH AT
020102

ROUTED TO
R20102

HYDROGRAPH AT
020101

3 COMBINED AT
P20101

ROUTED TO
R20101

HYDROGRAPH AT
0201

2 COMBINED AT
PO201

ROUTED TO
RO201

HYDROGRAPH AT
0200

3 COMBINED AT

STATION

iz.

12.

20.

20.

1.

30.

30.

18.

28.

28.

30.

30.

3577,

5 PRINT CONTROL

0 PLOT CONTROL

0. HYDROGRAPH PLOT SCALE

0 PUNCH COMPUTED HYDROGRADH

22 SAVE HYDROGRAPH ON THIS UNIT

1 FIRST ORDINATE PUNCHED OR SAVED
1440 LAST ORDINATE PUNCHED OR SAVED
0.017 TIME INTERVAL IN HOURS

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD

FLOW PERK

6-HOUR 24-HOUR 72-HOUR
7.93 4. 2. 2.
7.98 4. 2. 2.
7.92 2 1. 1.
7.95 .28 1. 1.
7.90 1. 1. 1.
7.98 7. 3. a.
7.98 7. 3. 3
7.%0 3 2 2
7.92 10. 5. 5:
8.00 i0. 5. 5.
7.%0 1 a, 0.
7.90 i 2% a. 0
7.90 3. 1. 1
7.92 3. 1. 1
7.92 8 3. 3:
7.92 9. 5. 5
7.92 9 5 5.
7.90 a a. o}
7.90 10. 5. 5;
7.92 10. 5. 5.
8.45 743. avto. 370.

0.03

0.03

355

BASIN

HAXTMUM
STAGE

FEE wme wos GeE ted sew waw baw EEE AT AW GeE AEw Hah BAa veh by WHE CEd BOE HOE w4 AT Hed Bew ATE ros wow g

TIME OF
MAX STAGE

T wwa



P0200

ROUTED TOQ
R0200

HYDROGRAPH AT
010101

1605.

1605.

-43

.45

.90

762.

762.

l80.

38o.

1.

Page 22

180.
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ROUTED TQ

R10101 P 1.90 2. 1. .. 0.01
HYDROGRAPH AT

0101 2, 7.93 a. Q. a. 0.00
2 COMBINED AT

P0O101 8, 7.50 3. 1. 1. 0.01
ROUTED TO

Rl0101 8. 7.90 3. 1. 1. 0.01
HYDROGRAPH AT

o102 7. 7.92 2. 1- 1, 0.01
ROUTED TO 1 F

RO102 7. 7.93 2. 1. 1. 0.01
HYDROGRAPH AT

6100 3. 8.02 < 1. 1. g.01
4 COMBINED AT

20100 16185. B.45 770. 384. 384. 3.87
ROUTED TO

ROL 1614. .47 770. 3al. 383. 3.67

HYDROGRAPH AT
0000 5. 7.95 2. 1. 1. 0.01

HYDROGRAPH AT
LEPS 31143, 8.38 1561. 775. 775. 6.52

3 COMBINED AT
3.0 4748. .42 2332, 11s59. 1159, 10.12

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOF? WITHOUT BASE FLOMW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT nT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK
{MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)
RO204 MANE 1.00 11.71 479.00 3.76 1.00 11.71 479.00 3.76

CONTINUITY SUMMARY (AC-FT)

INFLOW=0.4019E+01 EXCESS=0.0000E+00 OUTFLOW=0.4007E+01 BASIN STORAGE=0.1374E-01 PERCENT ERROR=
R20301 MANE 1.00 5.18 477.00 3.97 1.00 5.18 477.00 3.97
CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1741E+01 EXCESS=0.0000E+00 OUTFLOW=0.1738E+01 BASIN STORAGE=0.3332E-02 PERCENT ERROR=

R0O203 MANE 0.71 19.85 479.41 3.86 1.00 19.84 479.00 3.86

‘

CONTINUITY SUMMARY (AC-FT) INFLOW=0.6761E+01 EXCESS=0.0000E+00 OUTFLOW=0.6757B+01 BASIN STORAGE=0.4530E-02 PERCENT ERROR=

RO202 MANE 1.00 30.06 480.00 4.00 1.00 30.06 480.00 4.00

s

FONTINUITY SUMMARY (AC-FT) - INFLOW=0.1019E+02 EXCBSS=0.0000E+00 OUTFLOW=0.1013E+02 BASIN STORAGE=0.5911E-01 PERCENT ERROR=
R20111 MANE 0.85 1.93 473.67 5.47 1.00 1.93 474.00 5.47

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.6134E+00 EXCESS=0.0000E+00 OUTFLOW=0,6130E+00 BASIN STORAGE=0.4166E-03 PERCENT ERROR=
R20102 MANE 0.94 8.93 474 .84 5.32 1.00 8.93 475.00 5.32

CONTINUITY SUMMARY [AC-FT) - INFLOW=0.2839E+01 EXCESS=0.0000E+00 OUTFLOW=0.2837E+01 BASIN STORAGE=0.2240E-02 PERCENT ERRORe

R20101 MANE 0.31 28.42 474.73 5.20 1.00 28.42 475.00 5.20

CONTINUITY SUMMARY (AC-FT)

INFLOW=0.9049E+01 EXCESS=0.0000E+00 OUTFLOW=0.9046E+01 BASIN STORAGE=0.2411E-02 PERCENT ERROR=
RO201 MANE 0.80 29.690 475.31 5.20 1.00 29.60 475.00 5.20

Page 23 &



HECL S/N: 1343001309 HMVersion: 6.33

R R R e A R R R L a s

.
FLOOD HYDROGRAPH PACKAGE (HEC-1)
MAY 1991 .

VERSION 4.0.1E .
L]

¥

L4

L)

RUN DATE 09/29/19%9 TIME 13:23:18

& e & ®oE R

LAEA R AR R R e e R AR R s

K:\RICKJ\GHEC1\99205301\AREA3\3-¥R100Q.0UT
Data File: C:\WINDOWS\TEMP\-vbhOB1F.TMP

X PO 606000 6554
X X X X X
X X X X
XOCoOoL 0 X
. b O 4 X
X X X X X
X PO 06.6.0.¢.0 S ©.6.5.0 4

Full Microcomputer Implementation

by
Haestad Methods, Inc.

e T T T I R I Ty
¥ - *
il U.S. ARMY CORPS OF ENGINEERS *
- HYDROLOGIC ENGINEERING CENTER *
# 509 SECOND STREET *
* DAVIS, CALIFCRNIA 95616 '
» (916) 756-1104 *
" y
* »

LA R R R R R T TRy e

37 Brookside Road ® Waterbury, Connecticut 08708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 XNOWH AS HECL (JAN 73), HEC1GS, HEC1DB, AND HECLKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHAMGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS5 THE FORTRANT77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:RERD TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:CGREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LINE ID.cevonn . P 2.
1
2 T 1
3 10 5 0
4 KK 0204
s KM
6 KO
7 BA .02
8 PB 9.5
3 IN 3
4 10 PC 0.0000 0.00224
11 BC 0.0200 0.02276
12 PC 0.0500 0.05315
13 BC 0.0820 0.08514
14 PC 0.1160 0.11369
15 PC 0.1560 0.16059
' 16 PC 0.2060 0.21196
17 PC 0.2680 0.27517
18 PC 0.4250 0.43936
19 PC 0.5200 0.52664
20 PC 0.5770 0:58198
21 PC  0.6240 0.62836

HEC-1 INPUT

0.00432
0.02568
0.05633
0.088239
0.12342
0.16530
0.21808
0.28287
0.45168
0.53292
0.58685
0.63264

0.
0.
a.
0.
0.
.17011
.22432
.29118
.46232
.53888
.59163

Q
Q
*]
Q
Q
0

0.

1440

a0628
02872
05954
09147
12721

63684

ID HVL SWMP - Subasin 3 - 100 Year Storm

SCS 24 Hour Type IA Rainfall HVL SWMP

22

0.00816
0.03184
0.06276
0.03471
0.13107
0.17501
0.22084
0.30019
0.47164
0.54456
0.53635
0.64096

- 3.02.04 Subbasin

0.01000
0.03500
0.06600
0.09800
0.13500
0.18000
0.23700
0.31000
0.48000
0.55000
0.50100
0.64500
Page 1

0.01184
0.03787
0.06520
0.10147
0.13%01
0.18454
0.24285
0.33142
0.48904
0.55564
0.60576
0.64883

0.01372
0.04095
0.07240
0.10502
0.14310
0.18999
0.24878
0.354€69
0.49752
0.56116
0.61044
0.65272

PAGE 1
....... 2......10
0.01568 0.01776
0.04394 0.04685
0.07560 0.07880
0.10862 0.11229
0.14729 0.15159
0.19517 0.20049%9
0.2545%0 0.26127

0.37876 0.40255
0.50548 0.51296
0.56656 0.57184
0.61504 0.615856
0.65651 0.66026
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TIMINT 0.017 TIME INTERVAL IN HOURS

FHT wEE FET Sew FUh L0 CEB Mo vaY New baw AEH S LAY CVE BEw AET sbw BEE BEE BAE AR Eaw HhY agw w4

FtrbavacAvbnay

- - E ]
683 KK « 3.0 “
& -
N LTI Y]
§85 KO OUTBUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IBNCH 0 PUNCH COMPUTED HYDROGRAPH
10UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE FUNCHED OR SAVED
158V2 1440 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.017 TIME INTERVAL IN HOURS
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERICD BASIN MAXIMUM
OPERATION STATION FLOW PEAK ARER STAGE
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
0204 19,  7.93 6. 1. %, 0.02
ROUTED TO
ROZ204 13.  7.97 6. 1. 3. 0.02
HYDROGRAPH AT
020301 8. 7.92 3. i 1. 0.01
ROUTED TO
R20301 8.  7.95 3% 1. 1. 0.01
HYDROGRAPH AT
- 0203 5.  7.%0 2. i 1. 0.00
3 COMBINED AT
P0203 32, 7.95 11. 5. 5. 0.03
ROUTED TO
RO203 32, 7.97 11. 5. 5. 0.03
HYDROGRAPH AT
0202 16.  7.30 5. 3. 3. 0.01
2 COMBINED AT
P0202 4. 7.%2 16. 8. 8. 0.05
ROUTED TO
R0202 9. 7.38 16. 8. 8. 0.0s
HYDROGRAPH AT
020111 . 7.80 1. 0. 0 0.00
i
p ROUTED TO
s R20111 3. 7.82 1. 0 0. 0.00
: HYDROGRAPH AT
020102 1. 7.90 4. 2. B 0.01
ROUTED TO
R201202 13, 7.92 4. 3. 2. 0.01
HYDROGRAPH AT
0820101 26, 7.90 8. 4. 4. 0.02
3 COMBINED AT
$20101 42.  7.90 13. 7. T, 0.03
ROUTED TO
R20101 42. 7.90 13. 7. . 7 0.03
HYDROGRAPH AT
0201 2. 7.9 1. 0 0 0.00
2 COMBINED AT
P0201 43, 7.%0 14. 7. - 0.03
ROUTED TO
R0201 43, 7.92 4. i 7. 0.03
HYDROGRAPH AT
0200 2587. 8.43 1173. 580. 580, .55

FEY weh Few dae

TIME OF

MAX STAGE



PO200 2628.

ROQUTED TO
ROZ200 2627.

HYDROGRAPH AT
0l0i01 11.

1202.

1202.

595.

554.

595.

594.

-64

.64

.01



CONTINUITY

CONTINUITY

CONTINUITY

»

CONTINUITY

CONTINUITY SUMMARY

CONTINUITY

CONTINUITY

ROUTED TQ
R10101

HYDROGRAPH AT
0101

2 COMBINED AT
P0101

ROUTED TO
R10101

HYDROGRAPH AT
0102

ROUTED TO
RO102

HYDROGRAPH AT
oLo0

4 COMBINED AT
POLOO

ROUTED TO
RO1L

HYDROGRAPH AT
00040

HYDRCGRAPH AT
Node79

3 COMBINED AT
3.0

ISTAQ

R0O204 MANE
SUMMARY
R20301 MANE
SUMMARY
30203 MANE
SUMMARY
R0O202

SUMMARY

R20111

éZOlDZ
SUMMARY
R20101
SUMMARY

ROZ01 MANE

(AC-FT)

(AC-FT)

(AC-FT)

{AC-FT)

(AC-FT)

(AC-FT)

(AC-FT)

ELEMENT

1. 7.80
1. 7.93
12. 7.90
12. 7.90
10. 7.92
10 7.93
13 8.00
2643. 8.43
2642. 8.45
8 7.93
48%0. 8.35
7509. B.40

DT

{MIN)

1.00

K:\RICKJ\GHECI\B9205301\AREAJ\3-YRIO0.0UT

3. 2. 2.
¢ Q. [¢]
4 2. 2.
4 2. 2
3 2. 2
3. 2. 2.
4 2. 2.
1213. 600. 500.
1213, 500. 600,
3. 1. %.
2359, 1174, 1174.
3574. 1775. 177s.

0.01

3.67

3,67

0.01

6.52

10.20

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO

COMPUTATION INTERVAL
TIME TO
PEAK

PEAK  TIME TO VOLUME DT
PEAK

(CFS) (MIH) (1M} (MIN)

19.35  478.00 5.94 1.00

PEAK

(CFs)

19.35

(MIN)

478.00

INFLOW=0.6354E+01 EXCESS=0.0000E+00 OUTFLOW=0.6338E+0L BASIN STORAGE=0.

1.00

INFLOW=0.2717E+01 BXCESS=0.0000E+00 CUTFLOW=

0.62

8.37 477.00 6.20 1.00

32.40 477.98 6.07 1.00

8.37

32.40

477.00

478.00

0.2714E+01 BASIN STORAGE=0.

INFLOW=0.1062E+02 EXCESS=0.00008+00 CUTFLOW=0.1062E+02 BASIN STORAGE=0.

1.00

48.59 473.00 6§.23 1.00

48.59

479.00

INFLOW=0.15858+02 EXCESS=0.0000E+00 OUTFLOW=0.1578E+02 BASIN STORAGE=0.

¢.78

2.79 469.85 7.91 1.00

2.79

469.00

INFLOW=Q.8860E+00 EXCESS=0.0000E+00 CUTFLOW=0.8856E+00 BASIN STORAGE=0.

0.86

INFLOW=0.4129E+01 EXCESS=0.0000B+00 CUTFLOW=0.41268+01 BASIN STORAGE=0

0.28

INFLOW=0.1323E+02 EXCESS=0.0000E+00 QUTFLOW=0.1323E+02 BASIN STORAGE=0

Q.71

12.38 474.53 7.74 1.00

41.65 474.34 7.61 1.00

43.40 474.23 7.60 1.00

Page 23

12.58

41.65

43.40

475.00

474.00

475.00

VOLUME

(IN}

5.94
1802E-01 PERCENT
6.20
43126E-02 PERCENT
6.07
6056E-02 PERCENT
§.23
7662E-01 PERCENT
7.91
5294E-03 PERCENT
7.74
2845E-02 PERCENT
7.61
3064E-02 PERCENT

7.80

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



HEC1 S/N: 1343001909

HMVersion:

AR AAAEE AR R R R T R R R Y ]

*

*  FLOOD HYDROGRAPH PACKAGE

* MAY 1991

4 VERSION 4.0.1E

. ;
* RUN DATE 07/27/1999 TIME 13:29:50
*

&

L AR AR AR R A kR R R R R R T R R R R gy

(HEC-1)

«
o
-
-
*
-
Y
*

6.33

K:\RICKI\GHEC1\99205301\AREA4\4-00.0UT
Data File: C:\WINDOWS\TEMP\-vbhl53).TMP

HHR

Full Microcomputer Implementation
b

Y
Haestad Methods, Inc.

‘37 Brookside Road * Waterbury, Coanecticut

AR b AR R L L

L

* U.5. ARMY CORPS OF ENGINEERS
- HYDROLOGIC ENGINEERING CENTER
” 609 SECOND STREET

" DAVIS, CALIFORNIA 95616

», (9216) 756-1104

*
L

R e R R i T T

06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73), HECiGS, HEC1DB, AND HECLKW.

THE DEPINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1373-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRANT77 VERSICHN
NEW OPTICNS: DAMBREAK OUTFLOW SUBMERGENCE , SIWGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INPILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LINE

W

2w

10

12
13
14
15
16
LT
e
19

ib..

D
iT
I0

HEC-1 INPUT

HVL SWMP - Subbagin 4

0181
sCs 24

.0081
3

5
0.0000
0.0200
0.0500
0.0820
0.1160
0.1560
0.2060
0.2680
0.4250
0.5200

Q

283

= 10 Year Storm

Hour Type IA Rainfall Subbasin 4.01.08.01

0.00224
0.02276
0.05315
0.08514
0.1196%
0.16059
0.21156
0.27517
0.439138
0.52654

0.00432
0.025¢68
0.05633
0.08829
0.12342
0.16530
0.21808
0.28287
0.45168
0.53292

0.00628
0.02872
0.05954
0.09147
0.12721
0.17011
0.22432
0.29118
¢.46232
0.53888

22

0.00816
0.03184
0.06276
0.059471
0.13107
0.17501
0.23064
0.30018
0.47164
0.54456

Page

1

0.01000
0.01500
0.06600
0.
g
Q
0
0

g9800

-13500
-18000
.23700
.31000
0.
Q.

48000
55000

0.01184
0.03797
0.06320
0.10147
0.13901
0.18494
0.24285
0.33142
0.48904
0.55564

0.01372
0.04095
0.07240
0.10502
0.14310
0.1899%9
0.24878
0.35462
0.49752
0.56116

PAGE 1

0.01568 0.01776
0.04394 0.04695
0.07560 0.07880
0.10862 0.11229
0.14729 0.151589
0.139517 0.20049
0.25490 0.26127
0.37876 0.40255
0.50548 0.51296
0.56656 0.57184

[
-

L

-
¢
i
4
-
&
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- QsCcaL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
our 22 SAVE HYDROGRAPH ON THIS UNIT
I5Av1L 1 FIRST CRDINATE PUNCHED OR SAVED =
I5AV2 281 LAST ORDINATE PUNCHED OR SAVED '
TIMINT 0.083 TIME INTERVAL IN HOURS

TEE Sk AHT FEY RUT atk hvw wER BAE 4eE EHE FAE HAT WRE BN EEE 2 REE bew bAE FaA BEE AWK Ahh AET AR AR RET AEN Rew tEE AR ke

LR R R 1
I '] #
2879 KX » 4.11 L3
* -

LA Y

2881 KO OUTPUT CONTROL VARIABLES
* IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDRCGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
- Isavi 1 PIRST ORDINATE PUNCHED OR SAVED
ISAvV2 283 LAST CRDINATE PUNCHED OR SAVED
TIMINT 0.083 TIME INTERVAL IN HOURS

HhE Fad AN ShE At A RAR AR AN REE waw AEE AR d AAE FEE ERT EEE A REE AR ARE bee ERE ARE EAW AT EAE ROE AEE Ahh raw tEe wed

BEErI AT AT AR Ry

- t
2912 KK . HVLAKE *
L ]

RAAEEEE S TR ]

2914 Ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRADPH
10UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 283  LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.083 TIME INTERVAL IN HOURS
RUNOFF SUMMARY
FLOW IN CUBIC FPEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
- PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX IMUM TIME OF
- OPERATION STATION PLOW PEAK AREA STAGE MAX STAGE
6-HOUR
24-HOUR 72-HOUR
HYDROGRAPH AT
0181 4. 8.00 ; 1. 1 1. 0.01
»
) ROUTED TO
/ RO1B1 4. 8.00 o 1. 1. 0.01
.- # HYDROGRAPH AT . §
018 323. 8.25 139. 70. 70. 0.86
2 COMBINED AT
0l8p 326. 8.25 140. 71. 71. 0.86
- ROUTED TO :
RO13 326. 8.25 140. 71. 71. 0.86
HYDROGRAPH AT
017 2. 8.00 . 1. 0. a. 0.01
2 COMBINED AT
017p 327. 8.25 141. 71. 7 5 0.87
ROUTED TO
RO17 327. 8.25 141, 71, 71. 0.87

HYDROGRAPH AT
01s 2. 8.00 1. 0 0. Q.00
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2 COMBINED AT

016p 3zs. 8.25 141. 72. 72. 0.87
ROUTED TO

RO16 328. 8.25 141. T2 72. 0.87
HYDROGRAPH AT

015 25 3.00 L 0. 0. 0.00
2 COMBINED AT

015p 329. 8.25 142. 72. 72. 0.88
ROUTED TO .

ROLS 329, 8.25 142. 72. 92 0.88
HYDROGRAPH AT

0141 7. 8.00 2. 1. 1. 0.01
ROUTED TO

RO141 1. 8.00 3. 1. 1. 0.01
HYDROGRAPH AT

014 16. 8.00 5. 3. 3. 0.02
3 COMBINED AT

014p 344, §.25 150. 76. 76. 0.90
ROUTED TO

RO14 344. 8.25 150. 78, 76. 0.30
HYDROGRAPH AT . :

<0135 1. 8.00 11, 5. 5. 0.03
ROUTED TO

RO135 1. 8.00 11. 5. 5. 0.03
HYDROGRAPH AT )

01341 4. a.00 Tz 1. 1 0.00
ROUTED TO

RO1341 4. a.00 1. 1. 1. 0.00
HYDROGRAPH AT

01342 19, 8.00 6. 3 35 0.02
HYDROGRAPH AT '

0134 12. 8.00 4. 2. 2. 0.01
4 COMBIMED AT

0134p 67. a.00 22. 11. 11. 0.07
ROUTED TO

RO134 &7 8.00 22, 11. 1. 0.07
HYDROGRAPH AT

0133 19. 8.00 6. 3. a. 0.02
2 COMBINED AT

0133p 86. 8.00 29, 14. 14. 0.08
ROUTED TO

RO133 86. 8.00 29. 14. 14. 0.08
HYDROGRAPH AT

01321 g 8.00 1. 1. 1. 0.00
ROUTED TO

RO1321 5. 8.00 1. fe 1 0.00
HYDROGRAPH AT

0132 13. 8.00 4, 2. 2. 0.01
3 COMBINED AT :

0132p 103. 8.00 : 3, i 4 1% 0.10
ROUTED TO

RO132 103. 8.00 34, 17. 17. 0.10
HYDROGRABH AT

0131 20. 8.00 e 3, 3. 0.02
2 COMBINED AT

0131lp 123. 8.00 a1, 21. 21. 0.12
ROUTED TO

: RO131 122. 8.00 a1, 21. 21. 0.12

HYDROGRAFH AT
013 12. 8.00 4. 2. 2. 0.01

3 COMBINED AT
01lp 448. 8.08 1594. 89. 93. 1.03



RO13}

HYDROGRAPH AT
0122

RCUTED TO
RO122

HYDROGRAPH AT
0121

2 COMBINED AT
0121p

ROUTED TO
RO121

HYDROGRAPH AT
012

447.

29.

29.

15.

44,

44.

18.

8.17

194. 99.
9. 5,
9 5.
5. 3
1s. T

15. 7.
6 3.

9.
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3 COMBINED AT

012p 503. 8.08 214. 109. 109. 1.09
ROUTED TO

RO12 s01. .08 214. 109. 109. 1.09
HYDROGRAPH AT

0111 14. 8.00 5. 2 2. 0.01
HYDROGRAPH AT )

011 . 11. 8.00 4. 2. 2. 0.01
3 COMBINED AT

a11p 524. 8.08 222. 113. 113. 1.11
ROUTED TO

RO1L 520. 8.08 222, 113. 113. 1.11
HYDROGRAPH AT

1052 15. 8.00 5. 2. 2, 0.02
ROUTED TO

R1052 15. 8.00 5. 2. 2. .0.02
HYDROGRAPH AT )

1051 5. 8.00 2. 1. 1. a.01
2 COMBINED AT

1051p 19. 8.00 6. 3. 3. 0.03
ROUTED TO

RLOS1 19. 8.00 6. 3. 3. 0.03
HYDROGRAPH AT

107 2. 8.00 1. 0. 0. 0.00
ROUTED TO

R107 2, 8.00 1. 0. 0. 0.00
HYDROGRAPH AT

106 0. 8.00 10. 5. 5. 0.05
2 COMBINED AT

106p 32, 8.00 11. 6. 5. 0.06
ROUTED TO

R106 EEN .00 11. 6. 6. 0.06
HYDROGRAPH AT

108 10. 8.00 3 2. 2. 0.02
1 COMBINED AT

105p 61. 8.00 21. 10. 10. 0.11
ROUTED TO

R105 61. 8.00 21. 10. 10. 0.11
HYDROGRAPH AT

1043 1. 8.00 0. 0. 0. .00
ROUTED TO

R1043 1. a.o00 0. 0. 0. 0.00
HYDROGRAPH AT

1042 5. 8.00 2. i 1. 0.01
2 COMBINED AT

1043p 8. 8.00 = 1s 1. .01
ROUTED TO

R1042 8. 8.00 3. 1. 1. 0.01
HYDROGRAPH AT

1041 38 8.00 1 0. 0. 0.00
2 COMBINED AT

1041p 9. 8.00 3. 2. 2. 0.01
ROUTED TO

R1041 3. .00 3. 2. 2. 0.01
HYDROGRAPH AT

104 ¥ 8.00 2 i 1. 0.01
1 COMBINED AT

104p 77. 8.00 - 26. 13. 13. 0.13
ROUTED TO

R104 76. 8.00 26. 13. 13. 0.13

HYDROGRAPH AT
101 6. 8.00 2 1. 1. 0.01



103p

ROUTED TO
R103

HYDROGRAPH AT
1021

ROUTED TO
R1021

HYDROGRAPH AT
102

3 COMBINED AT
102p

ROUTED ToO
R102

82.

az.

52.

2.

28.

28.

.

3l1.

l4.

14.

16.

16.
Page 59

14.

14.

16.

16.

0.16
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HYDROGRAPH AT ¥
10121 2 8.00 1. 0. 0. 0.00

ROUTED TO

R10121 > 8 8.00 I8 o. 0. 0.00
HYDROGRAPH AT

10122 5. 8.00 2. L 1. 0.00
ROUTED TO

R10122 5. 8.00 2 1. 1. 0.00
HYDROGRAPH AT

1012 9. 8.00 3. o 18 1. 0.01
3 COMBINED AT

1012p 16. 8.00 5. 3 3. 0.02
ROUTED TO

R1012 16. 8.00 5. 3. 3. 0.02
HYDROGRAPH AT

1011 1. 8.00 4. 2. 2 0.01
ROUTED TO

R1011 11, 8.00 4. 2 ' z. 0.01
HYDROGRAPH AT

101 23. 8.00 8. 4. 4. 0.02
4 COMBINED AT

101p 142, 8.00 48, 24. 24. 0.20
ROUTED TO

R10L 142. 8.00 48. 24. 24. 0.20
HYDROGRAPH AT

026 1. 8.00 0. 0. 0. 0.00
ROUTED TO

RO26 1. 8.08 0. 0. 0. 0.00
HYDROGRAPH AT

025 5. 8.00 2. 1 1. 0.01
2 COMBINED AT

025p 6. 8.00 2; 1. z. 0.01
ROUTED TO

RO2S 6. 8.00 - L 8 0.01
HYDROGRAPH AT

0241 4. 8.00 1. 1. T 0.01
ROUTED TO

RO241 4. 8.00 1. I 1. 0.01
HYDROGRAPH AT

024 13. 8.00 4. - - 0.03
3 COMBINED AT

024p 23 8.00 8. 4. 4. 0.05
ROUTED TO

RO24 25 8.00 B. 4. 4. 0.05
HYDROGRAPH AT

0231 2. 8.00 1. 0. 0. 0.00
ROUTED TO

RO231 2. 8.00 p 0. 0. 0.00
HYDROGRAPH AT

023 42. 8.00 14. s 7. 0.04
1 COMBINED AT

023p 67. 8.00 23. 12. 12. 0.09
ROUTED TO ) .

RO23 67. 8.00 23. 12. 12: 0.09
HYDROGRAPH AT

022 59, §.00 20. 10. 10. 0.05
2 COMBINED AT

022p 126. 8.00 42. 21. 2%. 0.14
ROUTED TG

RO22 126. 8.00 42. 21. 23 0.14

HYDROGRAPH AT
021 72. 8.00 24, 12. 12, ¢.07

- e ARy TS



. 021p

ROUTED TO

RO21

HYDROGRAPH AT
116

ROUTED TO

= _ R116

HYDROGRAPH AT
115

2 COMBINED AT
115p

5 ROUTED TO

R115

138.

198.

11.

11.

18.

18.

8.00

66,

66,

3.

33.

3.
Page 100

i3 0.21
33 0.21
2 0.02
2. 0.02
1 0.01
3 0.03
3 0.03
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HYDROGRAPH AT

114 8. 8.00 3. ’ 1. i 0.01
2 COMBINED AT
11dp 26. 8.00 9. 4. 4. 0.05
ROUTED TO )
R114 26. ©  8.00 3. 4. 4. 0.05
HYDROGRAPH AT
1132 2. 8.00 ) 8 a. 0. 0.00
ROUTED TO
R1132 2; 8.00 1. 0. 0. 0.00
HYDROGRAPH AT
1131 1. 8.00 0. 0. 0. 0.00
2 COMBINED AT
1131p 3. 8.00 1. 1. - 18 0.01
ROUTED TO
R1131 3. 8.00 1. 3 58 0.01
HYDROGRAPH AT
113 2. 8.00 1. 0. 0. 4.00
3 COMBINED AT
113p 31, 8.00 11. 5. 5. 0.06
ROUTED TO
R113 31. 8.00 11. 5. 5. 0.06
HYDROGRAPH AT .
1121 8. 8.00 3. i 1 0.02
ROUTED TO
R1121 8. 8.00 3. 1. 1. 0.02
HYDROGRAPH AT ‘
112 1. 8.00 a. 0. 0. 0.00
3 COMBINED AT ’
112p 41. 8.00 14. 7. 7. 0.07
ROUTED TO
R112 41. 8.00 14. 7 7. 0.07
HYDROGRAPH AT
111 2. 8.00 1s 0. 0. 0.00
HYDROGRAPH AT
1111 2. 8.00 1. a. 0. 0.00
3 COMBINED AT
111p 45. 8.00 15. 8. 8. 0.08
ROUTED TO
R111 45. 8.00 16. 8. 8. 0.08
HYDROGRAPH AT
043 23. 8.00 8. 4. 4. 0.04
HYDROGRAPH AT
0431 13, 8.00 4. 2% 2. 0.02
2 COMBINED AT j ‘
043p 36. 8.00 12. 6. 6. 0.08§
ROUTED TO
RO43 36. 8.00 12. 5. 6. 0.08
HYDROGRAPH AT
. 042 4. 8.00 11. 6. 6. 0.05
| 2 COMBINED AT
042p 70. 8.00 23. 12. 12. 0.11
ROUTED TO
RO42 70. 8.00 23 12. 12. 0.11
HYDROGRAPH AT
0411 10. 8.00 3. 2. 2. 0.01
ROUTED TO
RO411. 10. 8.00 3. Z. 2. 0.01

HYDROGRAPH AT
041 55. 8.00 18. 9. 9. 0.08

3 COMBINED AT
04lp 134. 2.00 45. 23. 23. 0.21

TIT TN A



RO41

HYDROGRAPH AT
031

ROUTED TO
RO31

HYDROGRAPH AT
Q501

ROUTED TO
RO501

HYDROGRAPH AT
0601

" ROUTED TO
RO601

1314,

8.00

45,

23.

1.
Page 101

23,



HYDROGRAPH AT
0701

RCUTED TO

RO70L1

HYDROGRAPH AT
0801

ROUTED TO

ROBO1

HYDROGRAPH AT
0901

ROUTED TO

ROS01

HYDROGRAPH AT
4.01

HYDROGRAPH AT
4.04

HYDROGRAPH AT
- 4.02

HYDROGRAPH AT
4.03

HYDROGRAPH AT
4.05

HYDROGRAPH AT
4.06

HYDROGRAPH AT
4.07

HYDROGRAPH AT
4.08

HYDROGRAPH AT
4.09.

HYDROGRAPH AT

4

-10

HYDROGRAPH AT
4.11

22 COMBINED AT

HVLAKE
1.94
ISTAQ ELEMENT
r
/ RO181 MANE
CONTINUITY SUMMARY (AC-FT)
RO18 MANE
CONTINUITY SUMMARY (AC-FT)
RO17 MANE
CONTINUITY SUMMARY (AC-FT)
ROls MANE
CONTINUITY SUMMARY (AC-FT)
RO15 MANE
CONfINUITY SUMMARY (AC-FT)
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ING

INTERPOLATED TO

4. 8.00 1. o 1. 0.01
4. 8.00 1. 1 1 0.01
4. .00 1. 1 1 0.00
4. 8.00 1 1. ;I 6.00
5. 8.00 2. 1 1. 0.01
5. 8.00 2 1. 2, ¢.01
5. 8.00 2 1. 1. g.01
2. 8.00 1. 0. 0. 0.00
3. 8.00 1. 0. 0. ¢.00
5. 8.00 2. 1. it 0.01
5. 8.00 2. 1. 1, 0.01
5. 8.00 2. 1. 1. 0.01
5. 8.00 2. 1. 1. 0.01
4. 8.00 1. i T 0.00
T 8.00 2. 1. 1% 0.01L
16. 8.00 B: 3. 3. 0.01
6. 8.00 2. 1. 1. .01
1098. 8.00 421. 215. 215.

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUT

(FLOW IS DIRECT RUNOPF WITHOUT BASE FLOW)
COMPUTATION

oT PEAK  TIME TO VOLUME DT PEAK

PEAK
(MIN) (CFS) (MIN) (IN) (MIN) (CFS)
0.92 4.12 480.18 3.26 5.00 4.11

INFLOW=0.1411E+01 EXCESS=0.0000E+00 OUTFLOW=0.1410E+01 BASIN

0.24 325.34 494.88 3.00 5.00 325.94

INPLOW=0.1380E+03 BEXCESS=0.0000E+00 OUTFLOW=0.1380E+03 BASIN

0.46 327.31 494.88 3.00 5.00 127.31

INFLOW=0.1388E+03 EXCESS=0.0000E+00 CUTFLOW=0,1388E+03 BASIN

0.26 328.36 435.24 3.00 5.00 328.33

INFLOW=0.1394E+03 EXCESS=0.0000E+00 OUTFLOW=0.1394E+03 BASIN

0.13 329.29 495.12 2.99 5.00 329.25

INFLOW=0.1399E+03 EXCESS=0.0000E+00 OUTFLOW=0.1399E+03 BASIN

INTERVAL
TIME TO VOLUME .
PEAK
(MIN) (IN)
480.00 3.27

STORAGE=0.1270E-02 PERCENT
495.00 3.00
STORAGE=0.3455E-01 PERCENT
495.00 3.00
STORAGE=0.6635E-01 PERCENT
455.00 3.00
STORAGE=0.3874E-01 PERCENT
485.00 3.

00

STORARGE=0.2812E-01 PERCENT

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



HEC1 S/W: 1343001509 HMVersion: 6.313
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¢  FLOOD HYDROGRAPH PACKAGE (HEC-1)
. MAY 1991

" VERSION 4.0.1E
.
.
»
.

RUN DATE 09/29/1999 TIME 09:54:02

@
B
&
&
*
3
-
-
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K:\RICKIJ\GHEC1\99205301\AREA4\4- YEAR25 .OUT

Data File: C:\WINDOWS\TEMP\-vbh2A78.TMP

Full Microcomputer Implementation
by

¥
Haestad Methods,

Inc.

LA A b A A A A S L R T e T T T R

r
L4
*
-
B
-
-
-

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSICNS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1XW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR-
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE

HAVE CHANGED FRCM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE .
WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
» SINGLE EVENT DAMAGE CALCULATIOM, DSS:WRITE STAGE FREQUENCY,

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
605 SECOND STREET -
DAVIS, CALIFORNIA 95§15
(916} 756-1104

e L L L T P C PO

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: MEW FINITE DIFFERENCE ALGORITHM

INPUT

283

0.00628
0.02872
0.05554
0.09147
0.12721
0.17011
0.22432
0.25118
0.46232
0.53888
0.5%163

0.
a.
0.
0.
0.
0.
0.
0.

o]
a.
0.

22

00als
03184

06276

09471
13107
17501
23064
lools

-47164

54456
59635

HEC-1
LINE ID. v wwina Lo o SRS .3
1 ID HVL SWMP - Subbasin 4 - 25 Year Storm
2 IT 5
3 0 5 0
4 KK 0ls1
5 M
& KO
7 BA oos1
8 B T
. 9 IN 1
10 PC 0.0000 0.00224 0.00432
11 PC 0.0200 0.02276 0.02568
12 PC 0.0500 0.05315 0.05633
13 PC 0.0820 0.08514 0,08829
14 PC 0.1160 0.11969 0.12342
15 PC 0.1560 0.16059 0.16530
16 PC 0.2060 0.21196 0.21808
17 PC 0.2680 0.27517 0.28287
18 PC 0.4250 0.43936 0.45168
139 PC 0.5200 0.52664 0,53292
20 PC 0.5770 0.58198 0.58685
21 PC 0.6240 0.62B356 0.53264

0.63684 0.64096

SCS 24 Hour Type IA Rainfall Subbasin 4.01.08.01

0.01000 0.01184
0.03500 0.03797
0.06600 0.06920
0.09800 0,10147
0.13500 0.13901
0.18000 0.18494
0.23700 0.24285
0.31000 0.33142
0.48000 0.48904
0.55000 0.55564
0.60100 0.50576
0.64500 0.64889
Page 1

0.01372
0.04095
0.07240
0.10502
0.14310
0.18999
0.24878
0.35469
0.43752
0.56116
0.61044
0.65272

0.01558
0.04394
0.07560
0.10862
0.14729
0.19517
0.25490
06.37876
0.50548
0.56656
0.61504
0.65651

0.
0.

0.01778
0.04895
0.07880
0.11229
a.
3}
0
0
0
0

15159

.20049
.26127
.40255
.51296
.57184

61956
66028

t
&
-
"
W
"
-
-
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TRsraraBRALRRD

2%14 KO QUTEUT CONTRCL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL -
QSCAL 0. HYDROGRAFH PLOT SCALE .
IPNCH 0 PUNCH CCMPUTED HYDROGRAPH
IouT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
IsAvz 283 LAST ORDINATE PUNCHED QR SAVED
TIMINT 0.083 TIME INTERVAL IN HOURS

¥ba kw4 srhs Eeh eed 0w Gae hhE AUE bem Gus EAESr REY CUE UEW AR AEA AW YU AEw G4 G0d Fed bk bEh CNS AES Ehd GG AAR ARR aad wbe

Hrererea R RNy

® -
3061 KK * HVLAKE *
L 3
AR SRS R ER LRSS S
3063 KO CUTPUT CONTROL VARIABLES
. IPRHT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL ¢. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT : 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
I5AV2 283 LAST CORDINATE PUNCHED OR SAVED
TIMINT 0.083 TIME INTERVAL IN HOURS
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, RAREA IN SQUARE MILES
. PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX TMUM TIME OF
OPERATION STATION FLOW PEAK hREA STAGE MAX STAGE
6-HOUR 24 -HOUR 72-HOUR
HYDROGRAPH AT .
0181 5. 8.00 2. 1. 1. 0.01
ROUTED TO
RO181 5. 8.00 2. 1. 1. 0.01
HYDROGRAPH AT
018 427. B.25 178. 90. 920. 0.86
2 COMBINED AT
0l8p 431. 8.17 180. 91. 91. 0.86
ROUTED TO .
RO18 430. 8.25 180. 1. 91. d.86
HYDROGRAPH AT
017 3. 8.00 1. 1. 1. 0.01
2 COMBINED AT
017p 432. 8.25 181. 91. 1. 0.87
ROUTED TO
- RO17 432. 8.25 1sl. 91. 981. 0.87
& HYDROGRAPH AT
016 2. 8.00 1. Q. 0. 0.00
2 COMBINED AT
0l6p 434. 8.25 182. 92. g2. 0.87
ROUTED TO
RO156 434. 8.25 182. 92. 92. 0.87
HYDROGRAPH AT
015 2. 8.00 1. 0. 0. 0.00
2 COMBINED AT
01sp 435. 8.25 183. 92. 92. 0.88
ROUTED TO
RO15 435. 8.25 183. 92. 92. 0.88
HYDROGRAPH AT
0141 7. 8.00 2. 1. 1. 0.01
ROUTED TO
RO141% 7. 8.00 2. 1. 1. 0.01
HYDROGRAPH AT
014 16. B.00 S. 3. 3., 0.02

3 COMBINED AT
0l4p 450. 8.25 1%0. 96. 96. 0.90



= ROUTED TO
RO14

450.

25

150.

96.

 Page 97

96.

+30



HYDROGRAPH AT
0135

ROUTED TO
ROL3S

HYDROGRAPH AT
01341

ROUTED TO
RO1241

HYDROGRAPH AT
01342

HYDROGRAPH AT
0134

4 COMBINED AT
0134p

ROUTED TO
RQ134

HYDROGRAPH AT
0133

2 COMBINED AT
01331p

ROQUTED TO
RO133

HYDROGRAPH AT
01321

ROUTED TO
RO1321

HYDROGRAPH AT
0132

3 COMBINED AT
0132p

ROUTED TO
RO132

HYDROGRAPH AT
0131

2 COMBINED AT
0131p

ROUTED TO
RO131

HYDROGRAPH AT
013

3 COMBINED AT
013p

ROUTED TO
RO13

HYDROGRAPH AT
0122

ROUTED TQ
RO122

HYDROGRAPH AT
0121

2 COMBINED AT
0121p

ROUTED TO
RO121

HYDROGRAPH AT
01z

3 COMBINED AT
012p

ROUTED TO
RO12

HYDROGRAPH AT
0111

HYDROGRAPH AT
0ll

31.

31.

13.

1z.

67.

67.

19.

86.

B6.

13.

103.

103.

20.

123.

122.

12.

554.

554.

29.

239,

15.

44.

44.

18.

605.

603.

14.

11.

8.00

8.00

§.00

8.00

8.00

8.00

8.00

8.17

3.08

8.00

K:\RICKJ\GHEC1\99205301\AREA4\4 -YEAR25.0UT

11.

11.

22

22.

29.

29.

34.

4.

41.

41.

235.

235.

15.

15.

255.

255.

5.

11.

11.

14.

14.

17.

17.

21.

21.

119.

115.

129.

123.

11.

i1.

14.

14,

17.

17.

21.

21.

119.

119.

129.

1259.

0.03

0.03

0.00

¢.07

0.02

0.08

0.02



1 COMBINED AT
01lp

ROUTED TO
RO11

HYDROGRAPH AT
1052

ROUTED TO
R1052

HYDROGRAPH AT
1051

2 COMBINED AT
1051p

ROUTED TO
R1051

625.

620.

i8.

1a.

24.

24.

a.08

8.00

a.00

263.

263.

133.

133,

4
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HYDRCGRAPH AT

107 3, 8.00 b 1. 1. 0.00
ROUTED TO

R107 3. 8.00 1. 1. 1. 6.00
HYDROGRAPH AT

106 i8. 8.00 13 6. 6. 0.05
2 COMBINED AT

106p 41. B.00 14. 7. 7 0.06
ROUTED TO

R106 41. 8.00 14. T 7. 0.08
HYDROGRAPH AT

105 13. B.00 4. 2: 2. 0.02
3 COMBINED AT

105p 77, 8.00 26. 13. 13, 0.11
ROUTED TO

R105 77. 8.00 25. 13. 13. 0.11
HYDROGRAPH AT

1043 2 8.00 1. 0. 0. 0.00
ROUTED TO

R1043 2 8.00 L. 0. a. 0.00
HYDROGRAPH AT

1042 8. 8.00 3 1. 1. 6.01
2 COMBINED AT

1043p 10. 8.00 1. 2. 2. 0.01
ROUTED TO

R1042 10. 8.00 3. 2. 2 0.01
HYDROGRAPH AT

1041 2. 8.00 1. 0. 0. 0.00
2 COMBINED AT

1041p 11. 8.00 4. 2. 2. 0.01
ROUTED TO

R1041 11 8.00 4. 2. 2. 0.01 "
HYDRCGRAPH AT

104 8. 8.00 3. 518 ; I 0.01
3 COMBINED AT

104p 97. 8.00 33. 16. 16. | 0.13
ROUTED TO

R104 97, 8.00 33. 16. 15. 0.13
HYDROGRAPH AT

103 7 8,00 2 h I8 b 3% 0.01
2 COMBINED AT

103p 104. 8.00 s, 18, 18. 0.14
ROUTED TO

R103 104. 8.00 35. 18. 18. 0.14
HYDROGRAFH AT

1021 2 8.00 ) 1. 0. 0. 0.00
ROUTED TO

R1021 2. 8.00 1 0. 0. 0.00
HYDROGRAPH AT

102 11. 8.00 4. 2. 2. 0.01
3 COMBINED AT

102p 116. 8.00 9. 20. 20. 0.16
ROUTED TO )

R102 116. 8.00 39. 20. 20. 0.16
HYDROGRAPH AT

10121 3 8.00 1. 1. 1 a.00
ROUTED TO

R10121 3. 8.00 1. 1. L 0.00
HYDROGRAPH AT

10122 3. 8.00 b % 1: 0.00
ROUTED TO

R10122 3. 8.00 1. 1. ; 38 a.00



3 COMBINED AT

1012p 12. 8.00 4. =
ROQUTED TO
R1012 1z2. 8.00 4. 2.

HYDROGRAPH AT

1011 T 8.00 2. 1.
RCUTED TO
R1011 T 8.00 2. 1.

HYDROGRAPH AT
101 18. 8.00 5. 3.

4 COMBINED AT

101p 150. 8.00 51. 26.
ROUTED TO
R101 150. 8.00 51. 26.
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HYDROGRAPH AT
028

ROUTED TO
RO28&

HYDROGRAPH AT
02s

2 COMBINED AT
025p

ROUTED TO
RO2S

HYDROGRAPH AT
Q241

ROUTED TO
RO241

HYDROGRAPH AT
024

1 COMBINED AT
024p

ROUTED TOQ
RO24

HYDROGRAPH AT
0231

ROUTED TO
RO231

HYDROGRAPH AT
023

3 COMBINED AT
023p

ROUTED TO
RO23

HYDROGRAPH AT
022

2 COMBINED AT
022p

ROUTED TO
RO22

HYDROGRAPH AT
021

2 COMBINED AT
021p

ROUTED TO
RO21

HYDROGRAPH AT
1le

ROUTED TO
R116

HYDROGRAPH AT
115

2 COMBINED AT
115p

RCOUTED TO
R115

HYDROGRAPH AT
114

2 COMBINED AT
1l4p

ROUTED TO
R114

HYDROGRAPH AT
1132

ROUTED TO
R1132

HYDROGRAPH AT
1131

17.

30.

30.

26.

8s.

59.

38.

96.

96.

46.

143.

142.

14.

1l4.

23.

23.

11.

33,

3.

8.00

8.0¢

8.00

8.00

2.00

8.00

K: \RICKJ\GHEC1\99205301\AREA4\ 4-Y2AR25 .OUT

L.

10.

10.

20.

20.

13.

33.

3.

16.

48.

48.

11.

i1,

10.

10.

17.

17.

24.

24.

10.

10.

17.

17.

24.

24.

0.03



2 COMBINED AT
1131p

ROUTED TO
R1131

HYDROGRAPH AT
113

3 COMBINED AT
113p

ROUTED TO
R113

HYDROGRAPH AT
L12T

ROUTED TO
R1121

40.

40.

1.

11.

14.

14.

2.
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.01

.00

.08

.08

.02
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HYDROGRAFH AT
112

1 COMBINED AT
112p

ROUTED TQ
R112

HYDROGRAPH AT
111

HYDROGRAPH AT
1111

3 COMBINED AT
111p

ROUTED TO
R111

HYDROGRAFH AT
043

HYDROGRAPH AT
0431

2 COMBINED AT
043p

ROUTED TO
R043

HYDROGRAPH AT
042

2 COMBINED AT
042p

ROUTED TO
RO42

HYDROGRAFH AT
0411

ROUTED TO
RO411

HYDROGRAPH AT
041

1 COMBINED AT
04lp

ROUTED TO
RO41

HYDROGRAPH AT
031

ROUTED TO
RO31

HYDROGRAFH AT
0501

ROUTED TO
RO501

HYDROGRAPH AT
0601

ROUTED TO
RO601

HYDROGRAPH AT
2701

ROUTED TO
RO701

HYDROGRAPH AT
0801

ROUTED TO
ROSO1

HYDRCGRAPH AT
05901

ROUTED TO
RO501

HYDROGRAPH AT
4.01

s3.

52.

S58.

58.

28.

16.

45.

44,

43.

a7.

a7.

12.

12.

68.

167.

167.

8.00

8.00

8.00

K:\RICKJ\GHEC1\99205301\AREA4\d - YEAR25 .QUT

18.

1d.

20.

20.

15.
15.
147
29

23.

22.
55.

55.

0.

10.

10.

15.

15.

11.

28.

28.

10.

10.

15.

i5.

11.

28.

28.

0.00

.07

0.07

G.00

¢.00



HYDROGRAPH AT
4.04

HYDROGRAPH AT
4.02

HYDROGRAPH AT
4.03

HYDROGRAPH AT
4.05

HYDRCGRAPH AT
4.06

WIDRCGRAPH AT
4.07

HYDRCGRAPH AT
4.08

-00
-00
.00
.00
.00
.00

.00

Q. 0
L. L
i A
1. i
1 1.
1 1.
1. 1.

Page 101

0.01



HYDROGRAPH AT
4.09

| HYDROGRAPH AT
| 4.10

HYDROGRAPH AT
4.11

| HYDROGRAPH AT
| Wss

| 23 COMBINED AT
| HVLAKE

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

»

CONTINUITY

CONTINUITY

CONTINUITY

ISTAQ

RO181

SUMMARY

RO13

SUMMARY

RO17

SUMMARY

RO16

SUMMARY

RO15

SUMMARY

RO141

SUMMARY

RO14

SUMMARY

RO135

SUMMARY

RO1341

SUMMARY

RO13}4

SUMMARY

ELEMENT

MANE

(AC-FT)

(AC-FT)

(AC-FT)

(AC-FT)

(AC-FT)

{AC-FT)

(AC-FT)

[AC-FT)

{AC-FT)

(AC-FT)

K:\RICKJ\GHECI\99295301\nREA4\4-YEAR;S.OUT

9. 8.00 £ 2. 2. 0.01
11. 8.00 4. 2. 2. g.01
7. 8.00 2. 1. 1. .01
1783, 8.33 811. 405. 405. 3.56
2752. 8.25 1277. §42. 642. 5.50
SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNMGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
DT PEAK TIME TO VOLUME oT PEAK TIME TO VOLUME
PEAK PEAK
(MIN) (CFS) (MIN} (IN) {MIN) (CFs) (MIN} (IM)
0.86 5.33 480.30 4.13 5.00 5.32 480.00 4.13

- INFLOW=0.1785E+01 EXCESS=0.0000E+00 OUTFLOW=0.1784E+01 BASIN

0.22 430.75 490.49 3.83 5.00 430.48

- INFLOW=0.1763E+03 EXCESS=0.0000E+00 QUTFLOW=0.1763E+03 BASIN

0.43 432.46 494.83 3.83 5.00 432.40

- INFLOW=0.1773E+03 EXCESS=0.0000E+00 OUTFLOW=0.1773E+03 BASIN

0.24 433.84 495.00 3.a83 5.00 433.84

- INFLOW=0.1781E+03 EXCESS=0.0000E+00 OUTFLOW=0.1780E+03 BASIN

0.17 435.11 494 .96 3.83 5.00 435.11

- INFLOW=0.1738E+03 EXCESS=0.0000E+00 OUTFLOW=0.1787E+03 BASIN

2.87 7.43 480.58 6.37 5.00 T.41

- INFLOW=0.2420E+01 EXCESS=0.0000E+00 OUTFLOW=0.2415E+01 BASIN

0.71 450.57 491.39 3.88 5.00 -450.19

~ INFLOW=0.1865E+(03 EXCESS=0.0000E+00 QUTFLOW=0,1864E+03 BASIN

0.70 31.36 480.52 6.06 5.00 31.3s

- INFLOW=0.1031E+02 EXCESS=0.0000E+00 CUTFLOW=0.1030E+02 BASIN

4.46 479.88 7.24 5.00 4.486

- INFLOW=0.1432E+01 EXCESS=0.0000E+00 OUTFLOW=(.1425E+01 BASIN

Q.39 66.91 480.20 6.26 5.00 66.90

- INFLOW=0.2187E+02 EXCESS=0.0000E+Q0 OUTFLOW=0.2186E+02 BASIN

Page 102

STORAGE=0.1461E-02 PERCENT

495.00 3.83
STORAGE=0.3978E-01 PERCENT
495.00 3.83

STORAGE=0.763%E-01 PERCENT
495.00 3.83
STORAGE=0.4451E-01 PERCENT
495.00 3.83
STORAGE=0.3231E-01 PERCENT
480.00 6.38
STORAGE=0.5921E-02 PERCENT
495.00 3.89
STORAGE=0.1466E+00 PERCENT
480.00 6.06
STORAGE=0.5570E-02 PERCENT
480.00 7.24
STORAGE=0.2681E-02 PERCENT
26

480.00 5.

STORAGE=0.7B26E-02 PERCENT

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERRCR=

ERROR=



HEC1 S/N: 1343001909

HMVersion: 6.33

A R R T B o e R,

L

*  FLOOD HYDROGRAPH PACKAGE (HEC-1}

" MAY 1991

« VERSION 4.0.1E

*

* RUN DATE 09/29/1999 TIME 13:11:09
“
tittt#'t'klﬁtl’i'.'!‘"i.iibii*?.llli‘tttﬁ

37 Brookside

&
I
.
v
w
-
-
@

K:\RICKJ\GHECl\99205301\3REA4\4-YR100.DUT
Data File: C:\WINDOWS\TEMP\-vbh3968.THP

RO 6666 0.0 QN 46654

Full Microcomputer Implementation
by

Haestad Methods, Inc.

B o0 ¢ B

bbbt A b A A A e L S S e

LA A

bl Al e b R L L T T R T T P

Road * Waterbury, Connecticut 06708 * (203) 755-1666

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 INOWN AS HECL (JAN 73), HECL1GS, HECLIDB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED W
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE

KINEMATIC WAVE: NEW FINITE DIFF

LINE DG sqaiea BES 2.
1 ID HVL SWMP - Subbasin 4 -
2 IT 5
z| I0 5 o
4 KK 0181
5 KM SCS 24
6 KO
7 BA .0081
8 PB 9.5
2 IN 6

10 PC 0.0000 0.00224
11 PC 0.0200 0.02276
12 PC  0.0500 0.05315
13 PC 0.0820 0.08514
14 PC 0.1160 0.11969
is PC 0.1560 0.16059
1is PC 0.2060 0.21196
17 PC 0.2680 0.27517
18 PC 0.4250 0.43916
12 PC 0.5200 0.52664
20 PC 0.5770 0.58198
21 PC 0.6240 0.52836

ITH THE 1973-STYLE INPUT STRUCTURE.
- THIS IS THE FCORTRAN77 VERSION

. SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

HEC-1 INPUT

|6p Year Stomm
282

Hour Type IA Rainfall Subbasin 4.01.08.01

0.00432
0.02568
0.05633
0.08829
0.12342
0.18530
0.21308
0.28287
0.45168
0.53292
0.58685
0.63264

0
*]
1]
o]

0.

o
Q
Q
0.
0
o
0

.00628
.02872
.05954
-09147
12721
-17011
.22432
.29118
46232
.53888
.59163
.63684

22

0.00818
0.03184
0.08275
0.05471
0.13107
0.17501
0.23084
0.3001%
0.47164
0.54456
0.59635
0.64098

0

06.01000
0.03500
0.06600
0.09800
0.13500
a.
0
0
[+]
1]
3}

18000

.23700
-31000
-48000
.55000
.60100
.64500

Page 1

0.01184
0.03787
0.06320
0.10147
0.13501
0.18494
0.24285
¢.33142
0.48904
0.55564
0.60576
0.64889

0.01372
0.04095
0.07240
0.10502
0.14310
0.18999
0.24878
0.35469
0.49752
0.56116
0.61044
0.65272

0.01s568
0.04394
0.07560
0.10852
0.14729
0.19517
0.25490
0.37876
0.50548
0.56656
0.61504
0.65651

N INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION
ERENCE ALGORITHM

0.01776
0.04895
0.07880
0,11229
0.15159
0.20049
0.26127
0.40255
0.51296
¢.57184
0.61956
0.66026

#
*
'
®
"
=
s
-



K:\RICKJ\GHEC1\ 99205301 \AREA4\4- YR100 .CUT

teasphdwrOER Y

2914 KO OUTPUT CONTRCL VARIABLES

IPRNT S PRINT CONTROL -
IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH
0UT 22 SAVE HYDROGRAPH ON THIS UNIT

ISAVL 1 PIRST ORDINATE PUNCHED OR SAVED

ISAV2 283 LAST ORDINATE PUNCHED OR SAVED

TIMINT 0.083 TIME INTERVAL IN HOURS

FUT 2E0 akk AEE GEd FWR CAT GGS EAN GAK ASD VOS ST ON VRN GGE OHC HEd GEE bikh Shd WG HRA ASA FRE WEW PET NGNS R b4k GAY Hew bEe

R ATy

- i.
3061 KX * HVLAKE =
- L

AEXTEERRIRE RO EE

3063 KO QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPHCH 0 PUNCH COMPUTED HYDROCGRAPH
IouT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE FUNCHED OR SAVED
1Savz 283 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.083 TIME INTERVAL IN HOURS
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME OQF AVERAGE FLOW FOR MAXIMUM PERICD BASIN HMAX IMUM TIME OF
OPERATICN STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
0181 8. a.00 3. 1. sl 0.01
ROUTED TO -
RO1B1 8. a.00 3. 1. 1. 0.01
HYDROGRAPH AT
018 705. 8.17 282. l41. lal. 0.86
2 COMBINED AT
018p 711. 8.17 285. 143. 143. 0.86
ROUTED TO 5
RO18 710. 8.17 . 285, 143. 143. 0.86
HYDROGRAPH AT
017 5. B.00 2. 1. 1. 0.01
2 COMBINED AT
017p 714. 8.17 287. 144, 144. 0.87
ROUTED TO
; RO17 212 B.17 287. 143. 143. 0.a7
. HYDROGRAPH AT
016 4. 8.00 I. 1. 1. 0.00
2 COMBINED AT
O0lep 715, 8.17 288. 1l44. 144. 0.87
ROUTED TO
ROls 714. 8.17 288. 144. 144 . 0.87
HYDROGRAPH AT
01s 3. 8.00 1. 1. L 0.00
2 COMBINED AT
015p 716. B.17 289. 145, 145. 0.88
ROUTED TO
RO15 716. B.17 289. 145. 145. 0.88
HYDROGRAPH AT
0141 7 8.00 2. L. L= 0.01
ROUTED TO ;
RO141 T B.00 2. 1. - 1. 0.01
HYDROGRAPH AT
014 15. 8.00 5. 3. 3. 0.02

3 COMBINED AT
Al4n M B 17 497 149 149 a an



ROUTED TO
RO14

231,

297.

149.

Page 97

149,

0.30



K:\RICKJ\GHEC1\99205301\ARER4 \4 - YR100 .OUT

HYDROGRAPH AT

0135 31.  8.00 1 5 5. 0.03
ROUTED TO

RO135 31, 8.00 11, 5 5. 0.03
HYDROGRAPH AT

01141 4.  3.00 1, 1. £ 0.00
ROUTED TO

RO1341 a. 8.00 1. 1. 1. 0.00
HYDROGRABH AT

01342 1.  8.00 B 3. 3. 0.02
HYDROGRAPH AT

0134 1z2. 8.00 s 4. 2. 2. 0.01
4 COMBINED AT ’

0134p 67.  8.00 22. 11. 11, .07
ROUTED TO

RO134 67.  8.00 22. 11, 11. 0.07
HYDROGRAPH AT

0133 19.  8.00 5. -3, 3. 0.02
2 COMBINED AT -

0133p 8s.  8.00 29. 14. 14. 0.08
ROUTED TO

RO133 as.  8.00 29. 14, 14. 0.08
HYDROGRAPH AT

01321 5. 8.00 1. 1% 1. 0.00
ROUTED TO

RO1321 5. 8.00 1. 1. 1. 0.00
HYDROGRAPH AT

0132 13.  8.00 4. z. 2. 0.01
3 COMBINED AT

0132p 103,  8.00 34, 17. 17. 0.10
ROUTED TO .

RO132 103.  8.00 34, 17. 17. 0.10
HYDROGRAPH AT

0131 20.  8.00 % 3 3. 0.02
2 COMBINED AT . .

0131p 123 . 8.00 41. 21. 21. 0.12
ROUTED TO

RO131 122.  8.00 a1. 21. 21. 0.12
HYDROGRAPH AT

013 12.  8.00 4. 2. 2, 0.01
3 COMBINED AT

013p 837.  8.17 42. 171. 171. 1.03
ROUTED TO

RO13 836.  8.17 42, 171. 171. 1.03
HYDROGRAPH AT

0122 29.  8.00 3. 5. 5. 0.02
ROUTED TO

R0122 29.  B.00 3. 5 5. 0.02
HYDROGRAPH AT

0121 15.  8.00 5. 3. 3. 0.01
2 COMBINED AT ‘

0121p 44.  8.00 15. 7. 7. 0.04
ROUTED TO

RO121 44, 8.00 15, 7. 7. 0.04
HYDROGRAFH AT

012 18.  8.00 6. 3. %, 0.02
3 COMBINED AT

012p #83.  8.17 162. 182. 182. 1.09
ROUTED TO

RO12 882,  8.17 362. 181, 181, 1.09

HYDROGRAPH AT
0111 14. 8.00 5. 2. 2. 0.01

HYDROGRAPH AT
011 1, .. 8.00 4., 2. 2. 0.01



1 COMBINED AT
011p

RQUTED TO
RO11

HYDROGRAPH AT
1052

ROUTED TO
R1052

HYDROGRAPH AT
1051

2 COMBINED AT
1051p

ROUTED TO
R1051

300.

900¢.

28.

28.

36.

8.00

370. T o186,

370. 186.
9. 5.
9 5.
3 1-
12, 6.
12. 6.

page 98
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186.



HYDROGRAPH AT
107

ROUTED TO
107

HYDROGRAPH AT
106

2 COMBINED AT
106p

ROUTED TO
R106

HYDROGRAPH AT
105

3 COMBINED AT
105p

ROUTED TO
R105

HYDROGRAPH AT
1043

ROUTED TO
R1043

HYDROGRAPH AT
1042

2 COMBINED AT
1043p

ROUTED TO
R1042

HYDROGRAPH AT
1041

2 COMBINED AT
1041p

ROUTED TO
R1041

HYDROGRAFH AT
104

3 COMBINED AT
104p

ROUTED TO
R104

HYDROGRAPH AT
103

2 COMBINED AT
103p

ROUTED TO
R103

HYDROGRAPH AT
1021

ROUTED TO
RrR1021

HYDROGRAPH AT
102

1 COMBINED AT
102p

RQUTED TC
R102

HYDROGRAPH AT
10121

ROUTED TO
R10121

HYDROGRAPH AT
10122

ROUTED TO
R10122

HYDROGRAPH AT
1012

59.

63.

63.

20.

119.

119.

14.

17.

17.

13,

149.

149.

11.

160.

159-

17.

179-

179.

8.00

§.00

8.00

8.00

K:\RICKJ\GHECL\EBZDEJOL\

2.

2.

19.

21.

21.

39,

39.

49.

49.

53.

53.

59.

59.

10.

11.

11.

20.

20.

25.

25.

27.

217.

30.

30.

AREA4\4-YR100.DUT

1:
1.
10.
11.

11.

20.

2¢.

25.

25.

27.

27.

0.00

0.00

0.0%



3 COMBINED AT
1012p

ROUTED TO
R1012

HYDROGRAPH AT
1011

ROUTED TO
R1O11

HYDROGRAFH AT
101

4 COMBINED AT
lo0lp

ROUTED TO
R10L

1s8.

1.

11.

11.

23,

231.

231.

8.00

§.00

77.

7.

38.

3a.

Page 39

38.

3B.

.02

.02

.01

.01

.02

.20

.20



HYDROGRAPH AT
026

ROUTED TO
RO26

WYDROGRAPH AT
025

2 COMBINED AT
025p

ROUTED TO
RO25

HYDROGRAPH AT
0241

ROUTED TO
RO241

HYDROGRAPH AT
024

3 COMBINED AT
024p

ROUTED TO
RO24

HYDROGRAPH AT
0231

ROUTED TO
RO231

HYDROGRAPH AT
023

3 COMBINED AT
023p

ROUTED TO
023

HYDROGRAPH AT
022

2 COMBINED AT
022p

ROUTED TC
RO22

HYDROGRAPH AT
021

2 COMBINED AT
021p

RQUTED TO
RO21

HYDROGRAFH AT
116

ROUTED TO
R116

HYDROGRAPH AT
11

2 COMBINED AT
115p

ROUTED TO
R115

WYDROGRAPH AT
114

2 COMBINED AT
114p

ROUTED TO
R114

HYDROGRAPH AT
1132

ROUTED TO
R1132

HYDROGRAPH AT
1131

11.
13.

13.

26.
48.

47.

42.
94 .
94.
59.
153.
153.
72.
225.
224.
22.
22.
13.
as5.
i5.
16.
51.

51.

K:\RICKJ\GHECI\99205301\AREA4

1.

i6.

16.

14.

31.

31.

20.

Sl.

51.

24.

75.

5.

1z.

12.

17.

17.

16.

16-

10.

26.

26.

12

ia.

38.

16.

16.

10.

26.

26.

12.

38.

38.

\4-YR100.OUT

0.00



2 COMBINED AT
1131p

ROUTED TO
R1131

HYDROGRAPH AT
113

3 COMBINED AT
113p

ROUTED TO
R113

HYDROGRAPH AT
1121

ROUTED TO
R1121

63.

63.

17.

17.

21.

21.

10.

10.

page 100

10.

10.

0.01



HYDRCGRAPH AT
i12

3 COMBINED AT
112p

ROUTED TO
R112

HYDROGRAPH AT
111

HYDROGRAPH AT
1111

3 COMBINED AT
1llp

ROUTED TO
R11l

HYDROGRAPH AT
043

HYDROGRAPH AT
0431

2 COMBINED AT
043p

ROUTED TO
RO43

HYDROGRAPH AT
042

2 COMBINED AT
042p

ROUTED TO
RO4AZ

HYDROGRAPH AT
0411

ROUTED TO
RO411

HYDROGRAPH AT
041

3 COMBINED AT
041p

ROUTED TO
RO41

HYDROGRAPH AT
031

ROUTED TO
RO31

HYDROGRAPH AT
0501

ROUTED TC
ROS01

HYDROGRAPH AT
0601

ROUTED TO
ROGOL

HYDROGRAFH AT
0701

ROUTED TO
RO701

HYDRCGRAPH AT
0aol

ROUTED TO
ROBOL

HYDROGRAPH AT
0901

ROUTED TO
RO90L

HYDROGRAPH AT
4.01

a2.

82.

90.
50.
43.
24.
67.
67.
‘54.
131.
131.
18,
18.
102.
251.

251.

10.
10.

10.

8.00

‘8.00

8.00

8.00

K:\RICKJ\GHECI\99205301\AHEA4\4-YR1
1. 0. 0.
27. 14. 14.
27. 14. 14.
p 1. 1.
1 1. 1.
30. 15. 15.
30. 15. 15.
14. 7. 7.
8. 4. 4.
22. 11. il1.
22. 11. 11l.
21. 1i. 11.
43. 22. 22.
43. 22. 22.
6 3. 3
6 3. 3
34. 17. 17.
83. 42. 42.
83. 41. 41.
1. 1. 1
i. 1. 1.
1. 1. 1.
1 1. 1
3 2. 2
3 2. 2
2. 1. 1.
2 1. 1
2 1. 1.
2 1. 1
3 2. 2
3. 2. 2
a3 2. 2

00.0UT

0.02

0.06



HYDROGRAPH AT
4.04

HYDROGRAPH AT
4.02

HYDROGRAPH AT
4.03

HYDROGRAPH AT
4.05

HYDROGRAFH AT
4.086

HYDROGRAFH AT
4.07

HYDROGRAFH AT
4.08

10.

.00
.00
.00
.00
.92
.92

.92

page 101
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0.01



HYDROGRAPH AT
4.09

HYDROGRAPH AT
4.10

HYDROGRAPH AT
4.11

HYDROGRAPH AT
WSS

23 COMBINED AT
HVLAKE

ISTRQ

RO181
CONTINUITY SUMMARY
RO18
CONTINUITY SUMMARY
RO17
CONTINUITY SUMMARY
RO16
CONTINUITY SUMMARY
ROL1S5
CONTINUITY SUMMARY
RO141
CONTINUITY SUMMARY

RO14

CONTINUITY
’

SUMMARY
7 RO135
CONTINUITY SUMMARY
RO1341
CONTINUITY SUMMARY
R0O134

CONTINUITY SUMMARY

ELEMENT

MANE

(AC-FT)

(AC-FT)

{RC-FT)

(AC-FT)

(AC-FT)

{AC-FT)

(AC-FT)

(AC-FT)

MANE

{AC-FT)

(AC-FT)

K:\RICKJ\GHECI\99205301\3REA4\4-YR100.0UT

14. 8.00 5. 2. Z. 0.01
16. 8.00 5. k] 3. ¢.01
11. 8.00 4. 2. 2. 0.01
2859. 8.33 1258. 627. 627. 3.56
4322. 8.25 1937. 969. 969. 5.50
SUMMARY OF KINEMATIC WAVE - HUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
DT PEAK TIME TO VOLUME T PEAK TIME TO VOLUME
PEAK PEAK
(MIN) (CES) (MIN) (IN} {HIN) (CPS), (MIN) (IN)
a.77 8.48 479.79 6.38 5.00 8.48 480.00 6.18

INFLOW=0.2760E+01 EXCESS=0.0000E+00
Q.20 711.30
INFLOW=0,2772E+03 EXCESS=0.0000E+00
0.37 714.01
INFLOW=0.2788E+03 EXCESS=0.0000E+00
0.21 714.98
INFLOW=0.2800E+03 EXCESS=0.0000E+Q0
0.15 716.41
INFLOW=0.2810E+03 EXCESS=0.0000E+00
2.67 7.43
INFLOW=0.2420E+01 EXCESS=0.0000E+00
0.61 733.47
INFLOW=0.2888E+03 EXCESS=0.0000E+00
0.70 31.36
INFLOW=0.1031E+02 EXCESS=0.0000E+00Q
2.20 4.46
INFLOW=0.1432E+01 EXCESS=0.0000E+00
0.39

656.91

INFLOW=0.2187E+02 EXCESS=0.0000E+00

490.23 6.

490.41 6.

490.43 6.

490.19 6.

480.58 6.

491.19 6.

480.52 8.

479.88 7.

480.20 6.

OUTFLOW=0.27588+01 BASIN

02 5.00 710.36

OUTFLOW=0.2771E+03 BASIN
02 5.00 712.18
OUTFLOW=0.2787E+03 BASIN
0z 5.00 713.87
QUTFLOW=0.2799E+03 BASIN
02 5.00 715,55
QUTFLOWa0.2810E+03 BASIN
17 ' 5.00 7.41
OUTFLOW=0.24158+01 BASIN
02 5.00  730.58
QUTFLOW=0.2886E+03 BASIN
06 5.00 31.36
OUTFLOW=0.1030E+02 BASIN
24 5.00 4.46
OUTFLOW=0.1429E+01 BASIN
26 5.

00 66.90

QUTFLOW=0.2186E+02 BASIN

page 102

STORAGE=0.1305E-02 PERCENT
430.00 6.02
STORAGE=0.5181E-01 PERCENT
490.00 .02
STORAGE=0.9948E-01 PERCENT
490.00 6.02
STGRAGE=0.5776E-01 PERCENT
490.00 6.02
STORAGE=0,4193E-01 PERCENT
480.00 5.38
STORAGE=0.5921E-02 PERCENT
490.00 6.02
STORAGE=0.18662+00 PERCENT
480.00 6.06
STORAGE=0.6670E-02 PERCENT
480.00 7.24
STORAGE=0.2681E-02 PERCENT
.26

480.00 6

STORAGE=0.7B26E-02 PERCENT

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERRORa

ERROR=

ERROR=



K:\RICKJ\HECP

HECL S/N: 1343001309 HMVersion: 6.33

qt:ttﬁtntfrti-tt.b:.o:-ttct--tiﬁttt-ttqin

ACK\GHECI\BSZDS]O1\AREAS\5-GG.OUT

Data File: C:\HINDOWS\TEMP\-VbhlBU!.TMP

* o
« FLOOD HYDROGRAPH PACKAGE (HEC-1) 7%
. MAY 1991 v
" VERSION 4.0.1E "
- -
« RUM DATE 07/21/1999 TIME 11:22:53 *
* L
Qtli*!’iilﬂl‘ﬁ."til!'*tt’ﬂi.t'.'tl!tt'tit

Full Microcomputer Implementation :::

Y
Haestad Methods, Inc.

YT i et e R R R R R E R R R AR RS AR 2

+

”
* U.S. ARMY CORPS OF ENGINEERS »
” HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 Ls
* (916) 756-1104 *
& *
Ll L

e s s r e s P PR AR SRR RS S

. 37 Brookside

Road * Waterbury, Connecticut

06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS O

F HEC-1 KHOWNM AS HECL (JAN 73), HECLGS, HECLDB, AND HECLKW.

THE DEFINITIONS OF VARIABLE

S -RTIMP- AND -RTIOR-

HAVE CHANGED FROM THOSE USED WI

THE DEFINITION OF -AMSKK- ON RM-CARD WAS

NEW OPTIONS: DAMBREAK QUTFLOW SUBMERGENCE .

CHANGED WITH REVISIONS DATED 28 SEP B1.

TH THE 1973-STYLE INPUT STRUCTURE.
THIS IS THE FORTRAN77 VERSION

DSS:READ TIME SERIES

SINGLE EVENT DAMAGE CALCULATICH, DSS:WRITE STAGE FREQUENCY,
AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT IMFILTRATION

KINEMATIC WAVE: NEW FINLTE DIFFERENCE ALGORITHM

HEC-1 INPUT

PAGE 1

Subbasin
22

.00816
.03184
.06276

.13107
.17501
.23064
0.30013
0.47164
0.54456

0
0
o]
0.09471
0
¢}
1]

LINE ID . v s l.iccain s2iaa sie e xR 4
1 ID HVL SWMP - Subbasing 5 - 10 Year Storm
2 IT 1 1440
3 10 5 0
4 KK 0200
5 4 SCS 24 Hour Type IA Rainfall
-1 KO
* 7 BA 1.4641
8 FB [
9 IN &
10 pC  0.0000 0.00224 0.00432 0.00828
11 pPC  0.0200 0.02276 0.02568 0.02872
12 pC  0.0500 0.05315 0.05633 0.05954
13 pC 0.0820 0.08514 0.08829 0.09147
14 PC  0.1160 0.11969 0.12342 0.12721
15 PC 0.1560 0.16059 0.16530 0.17011
16 PC  0.2060 0.21136 0.21808 0.22432
17 pC  0.2680 0.27517 0.28287 0.29118
18 PC  0.4250 0.43336 0.45168 0.46232
19 PC 0.5200 0.52664 0.53292 0.53888

5.02.00

0.01000
0.03500
0.06500
0.09800
0.33500
0.18000
0.23700
0.31000
0.48000
0.55000

Page 1

0.01184
0.03797
0.06320
0.10147
0.13901
0.18494
0.24285
0.33142
0.48904
0.55564

0.01372
0.04095
0.07240
0.10502
0.14310
0.18999
0.24878
0.35469
0.49752
0.56116

0.01568
0.04394
0.07560
0.10862
0.14729
0.19517
0.25490
0.37878
0.50548
0.56656

- PR

0.01778
0.04695
0.07880
0.11229
0.15159
0.20049
0.26127
0.40258
0.51296
0.57184



K:\RICKJ\HECPACK\GHEC1\99205301\AREAS\5-00.0UT

* £
LA RS AR S RSS2

152 KO OUTPUT CONTROL VARIABLES .
IPRNT 5 DPRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IENCH 0 DPUNCH COMPUTED HYDROGRAPH
IOUT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
1SAVZ 1440 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.017 TIME INTERVAL IN HOURS
RUNOPF SUMMARY
FLOW IN CUBLC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION PLOW PEAK ) AREA STAGE MAX STAGE
6§-HOUR
24 -HOUR 72-HOUR
HYDROGRAPH AT
0200 656. 8.42 257. 147. 147. 1.46
ROUTED TO
R0200 655. 8.47 297. 146. 146. 1.46
HYDROGRAPH AT
0102 40. 7.92 13. i %i 0.07
2 COMBINED AT
P0102 672. 8.45 310. 153. 153. 1.53
ROUTED TO ]
RO102 672. 8.53 310. 152. 152. 1.53
HYDROGRAPH AT
0101 4. 7.90 1. T 1. 0.01
ROUTED TO
RO101 a. 7.93 1 5 1 0.01
HYDROGRAPH AT
0000 95. 8.47 50. 26, 26. 6.40
3 COMBINED AT
5.0 . 768. 8.53 360. 179. 179.

SUMMARY OF XINEMATIC WAVE - WUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT oT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PERK PEAK
(MIN) (CFS) (MIN) (M} (MIN) (CFS) {MIN) (IN)
R0200 MANE 1.00 655.44 508.00 3.72 1.00 655.44 508.00 3.72

CONTINUITY SUMMARY (AC-FT) - INPLOW=0.2911E+03 EXCESS=0.0000E+00 OUTFLOW=0.2903E+03 BASIN STORAGE=0.8654E+00 PERCENT ERROR= 0.0
N

: RO102 HMANE 1.00 £71.83 512.00 3.70 1.00 §71.83 512.00 3.70

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.3035E+03 EXCESS=0.0000E+00 OUTFLOW=0.3022E+03 BASIN STORAGE=0.1480E+01 PERCENT ERROR= 0.0

RO101 MANE 1.00 .78 476.00 3.21 1.00 3.78 476.00 3.21

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1285E+01 EXCESS=0.0000E+00 QUTFLOW=0.1283E+01 BASIN STORAG§-0.254QE-02 PERCENT ERROR= 0.0

#x+ NORMAL END OF HEC-1 ***

Page 7



K:\RICKJ\GHEC1\99205301\AREAS\ 5-YEAR25.0UT

HEC1 S/N: 1343001909 HMVersion: 6.33 Data Flle: C:\WINDOWS\TEMP\-vbhnl005.TMP

R T T T T8 20 S e ey hARA AR LAALEA T 2 T R R T T T Ty T
bd - * - g
¥ FLOOD HYDROGRAPH PACKAGE (HEC-1) . L U.S. ARMY CORPS OF ENGINEERS %
= HAY 1991 " o, HYDROLOGIC ENGINEERING CENTER ]
* VERSION 4.0.1E L * 609 SECOND STREET &
* . € L DAVIS, CALIFORNIA 95616 *
* RUN DATE 09/29/1995 TIME 09:46:30 ¢ * {316) 756-1104 *
- - & -
LR et ARt e s T B L T

X D ¢ 4.6.9.5.0 S ¢:8.0.6 4 X
X X X X % XX
X X X X X
0000, XXX x oKX X
b:4 X X X X
X X X X X X
b.4 X 00000 X0 poied

Full Microcomputer Implementation :

Haegtad Methods, Inc.

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL1 (JAN 73), HEC1GS, HEC1DB, AND HECLKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION QOF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP d1. THIS IS THE FORTRAN77 VERSION
WEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, '
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
LINE i - i S 2 Bracwicnn o S B ot e L S— B Boway Fovean 10
1 ID HVL SWMP - Subbasing 5 - 25 Year Storm
2 IT 1 1440
3 10 5 0
4 KK 0200
5 KM SCS 24 Hour Type IA Rainfall Subbagin 5.02.00
[ Ko 22
7 BA  1.4641
% 8 PB 7
] N 6
7 10 PC 0.0000 0.00224 0.00432 0.00628 0.00816 0.01000 0.01184 0.01372°0.01568 0.01776
T11 PC 0.0200 0.02276 0.02568 0.02872 0.03184 0.03500 0.03797 0.04095 0.04394 0.04695
12 PC 0.0500 0.05315 0.05633 0.05954 0.06276 0.06600 0.06920 0.07240 0.07560 0.07880
13 PC 0.0820 0.08514 0.08829 0.09147 0.09471 0,09800 0.10147 0.10502 0.10862 0.11229
14 PC 0.1160 0.11969 0.12342 0.12721 0.13107 0.13500 0.13901 0.14310 0.14729 0.15159
15 PC 0.1560 0.15059 0.16530 0.17011 0.17501 0,18000 0.18494 0.1893%% 0.19517 0.20049
18 PC 0.2060 0.21196 0.21808 0.22432 0.23064 0.23700 0.24285 0.24878 0.25490 0.26127
17 PC 0.2680 0.27517 0.28287 0.29118-0.30019 0.31000 0.33142 0.35469 0.37876 0.40255
18 PC  0.4250 0.43936 0.45168 0.46232 0.47164 0.48000 0.48904 0.49752 0.50548 0.51296
19 PC  0.5200 0.52664 0.53292 0.53888 0.54456 0.55000 0.55564 0.56116 0.56656 0.57184
20 PC 0.5770 0.58198 0.58685 0.59163 0.59635 0.60100 0.60576 0.61044 0.51504 0.61956
21 PC 0.6240 0.62836 0.63264 0.63684 0.64096 0.64500 0.64889 0.65272 0.65651 0.66026

Page 1



K:\RICKJ\GHECE\ 592053 01\AREAS\5- YEARZ5.OUT

our - 22 SAVE HYDRCGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
Isavz 1440 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.017 TIME INTERVAL IN HOURS

EE SEE O XAE GRE RS wAE CEE0 TEE NAk AT GVD BYS GG BUE AN GAE GEb BEW ATE MM 46s 4EE med Ehd wkw Ewd ET ERE GAK ARN hAe swe kae

drewsEb s bR tN Y

. :
299 KK . 5.0 .
" P
LA R E RN R R 22
301 KO OUTPUT COMTROL VARIABLES
IPRNT S PRINT CONTROL
teLoT 0 PLOT CONTROL
QsScAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IoUT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1L FIRST ORDINATE PUNCHED OR SAVED
15AV2 1440 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.017 TIME INTERVAL IN HOURS
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAR  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXTMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24 - HOUR 72-HOUR
HYDROGRAPH AT
0200 a2s. 8.42 369. 182. 182. 1.46
ROUTED TO :
RO20D . 828. 8.45 389. 182, 182. 1.46
HYDROGRAPH AT
0102 51. 7.92 17 8. 8. 0.07
HYDROGRAPH AT
WS 6 904. 8.17 358. 179. 179. 1.62
3 COMBINED AT
P0102 1653. 8.28 743. 370. 370. 3.15
ROUTED TO
R0102 1652. 8.1s 743, 168. 168, 3.15
HYDROGRAPH AT
0101 5. 7.90 2. ;28 1. 0.01
ROUTED TO
RO101 5. 7.93 B 1. 1. 0.01
HYDROGRAPH AT
0000 134, 8.45 67. 14, 34. 0.40
3 COMBINED AT
5.0 1785. 8.35 811, 403. 403, 3.56

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
7 (FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
’ INTERPOLATED TC
COMPUTATION INTERVAL

ISTAQ ELEMENT DT PEAK TIME TOD VOLUME oT PEAK TIME TO VOLUME
PEARK PERK
(MIN) (CFS) (MIN) (IN) (HIN) (CFS) (MIN) {IN)
ROZ200 MANE 1.00 827.61 507.00 4.62 1.00 827.61 507.00 4.62

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.3614E+03 EXCESS=0.0000E+00 OUTFLOW=0.3605E+03 BASIN STORAGE=0.9863E+00 PERCENT ERROR= 0.0

RO102 HMANE 1.00 1652.03 501.00 4.34 1.00 1652.03 501.00 4.34

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.7326E+03 EXCESS=0.0000E+00 OUTFLOW=0.7301E+03 BASIN STORRGE=0.2836E+01 PERCENT ERROR= 0.0

RO101 MANE 1.00 4.91 476.00 4.06 1.00 4.51 476.00 4.086

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1629E+01 EXCESS=0.0000E+00 OUTFLOW=0.1626E+021 BASIN STORAGE=0.3052E-02 PERCENT ERROR= 0.0
Page 9



K:\RICKJ\GHEC1\992053Bl\AREAS\S-YRlOD.OUT

HECL S/M: 1343001909 HMVersion: 6.33 pata File: C;\H’IHDOWS\T‘EHP\-VbthUO.TMP

u--*n-*ka-nn--nn-.t-a..q**-c--.nuo-t-unn g : P i A A L bbb il
# # Ll F
% FLOOD HYDROGRAPH PACKAGE (HEC-1) i x U.S. ARMY CORPS OF ENGINEERS «
u HMAY 1991 * @ HYDROLOGIC ENGINEERING CENTER L
.4 VERSION 4.0.1E * ¥ 509 SECOND STREET #
. % ¥ DAVIS, CALIFORNIA 95616 u
=« RUN DATE 09/29/1999 TIME 13:07:31 * * (916) 756-1104 #
* " - -
#ﬁi,.*l‘!titil'liti!'tlilh’l.ﬁt!t!l'.ll‘vii iiﬁi’t'i‘b*ii..!.li’l’.i'ikbﬁ.i!.ll.-t..i.'

* PRl eoe oo Jip oo el b
X X X = ° *X
X % X x
AXAKHAK  KKKX X XK X
X X X x X
X X X X x X
X X ooooos X000 poed

37 prookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KMOWH AS HECL (JRN 73), HECIGS, HEC1DB, AND HEC1KH.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INFUT STRUCTURE.
THE DEFINITION OF _-AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 8l. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBRERAX OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATR:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEHW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
LINE TD s amsan s D L I TP BeverercBasranns i (T . P Bl areiia 10
1 ID HVL SWMP - Subbasin 5 - 100 Year Storm
2 iT 1 1440
3 10 5 0
4 KK 0200
5 kM SCS 24 Hour Type 1A Rainfall Subbasin 5.02.00
6 KXo 22
7 BA 1.4641
i 8 PB 3.5
: 9 IN 6
./ 10 pC 0.0000 0.00224 0.00432 0.00628 0.00816 0.01000 0.01184 0.01372 0.01563 0.01776
11 pC  0.0200 0.02276 0.02568 0.02872 0.03184 0.03500 0.03797 0.04085 0.04394 0.04695
12 PC  0.0500 0.05315 0.05633 5.05954 0.06276 0.06600 0.06920 6.07240 0.07560 0.07880
13 PC 0.0820 0.08514 0.08829 0.09147 0.09471 0.09800 0.10147 0.10502 0.10862 0.11229
14 pCc 0.1160 0.11969 0.12342 0.12721 0.13107 0.13500 0.13501 0.14310 0.14729% 0.15159
15 PC 0.1560 0.16059 0.18530 §.17011 0.17501 0.18000 0.18494 0.18999 0.19517 0.20049
18 pC 0.2060 0.21196 0.21808 0.22432 0.23064 0.23700 0.24285 0.24878 0.25490 0.26127
17 pC 0.2680 0.27517 0.28287 §.29118 0.30019 0.31000 0.33142 0.35469 0.37876 0.40255
18 pC  0.4250 0.43936 0.45168 0.46232 0.47164 0.48000 0.48904 0.49752 0.50548 0.51296
19 PC 0.5200 0.52664 0.53292 0.53888 0.54456 0.55000 0.55564 0.56116 0.56656 0.57184
20 pCc  0.5770 0.58198 0.58685 0.53163 ©.59635 0.60100 0.60576 0.61044 0.61504 0.61956
21 PC 0.6240 0.62836 0.63264 0.63684 0.64096 0.64500 0.64889 0.65272 0.65651 0.66026

Page 1



K: \RICKJ\GHEC].\99205301\AREAS\ 5-YR10Q.0UT

I0UT 22 SAVE HYDROGRAPH OM THIS UNLT
1SAV1 1 FIRST ORDINATE PUNCHED CR SAVED
1SAV2 1440 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.017 TIME INTERVAL IN HOURS e

e kEk wud wwe GER Eew BEw RVD wek 4dw wpw wEE GwE AE ahw Gmw Ewd mAe WEE ERE BEE akh Bem wek Wed wes avw Fae Lww wa% ame aEw wEW

rabanbwoakEad

* )
299 KK el 5.0 *:

* e

aaeehRERE AT e

301 XO QUTPUT CONTROL VARIABLES
IPRNT $ PRINT CONTROL
IPLOT o PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH o PUNCH COMPUTED HYDRCGRAPH
10UT 22 SAVE HYDROGRAPH ON THIS UNIT
1SAVL 1 PIRST ORDINATE PUNCHED OR SAVED
ISAV2 1440 LAST ORDINATE PUNCHED OR SRVED
TIMINT 0.017 TIME INTERVAL IN HOURS
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
- TIME IN HOURS, ARER IN SQUARE MILES
ppp¥  TIME OF AVERAGE E"UJH FOR MAXIMUM PERICD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREM STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
0200 1268. 8.40 555. 274 - 274. 1.46
ROUTED TO
RO200 1267. 8.43 555. 273. 273. 1.46
HYDROGRAPH AT
0102 17. 7.92 25. iz. i2. ) 0.07
HYDROGRAPH AT
Wee 1487. 8.15 565. 281. 281. 1.62
3 COMBINED AT
P0102 2626. 8.25 1144. 567. S67. 3.15
ROUTED TO
RO102 2624 . 8.30 1144. 565. 565. 3.15
HYDROGRAPH AT
0101 8. 7.90 3. 1. 1. 0.01
ROUTED TC
RO101 8. 7.92 3. 1. 1. 0.0L
HYDROGRAFPH AT
o000 239. 8.43 112. 56. 56. 0.40
3 COMBINED AT
5.0 2880. 8.32 1258. 622. 622. 3.56

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFP WITHOUT BRSE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ  ELEMENT DT pEAK  TIME TO VOLUME DT PEAK  TIME TO VOLUME
PEAK ) BEAK
(MIN) (cFs) (MIN} (1) (MIN) {CFS) {MIN) (1N)
RO200  MANE 1.00 1267.08  506.00 6.93 1.00 1267.08  506.00 6.93

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.5423E+03 EXCESS=0.0000E+00 OUTFLOW=0.5412E+03 BASIN STORAGE=O .1266E+01 PERCENT ERROR= 0.0
RO102 MANE 1.00 2624.39 498.00 6.66 1.00 2624.39 458.00 6.66

CONTINUITY SUMMARY {RC-FT) - INFLOW=0.1124E+04 EXCESS=0.0000E+0Q0 OUTFLOW=0.1120E+04 BASIN STORAGE=0.3671E+01 PERCENT ERROR= 0.0
RO101 MANE 1.00 7.88 475.00 8.31 1.00 7.86 475.00 . 6.31

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2529E+01 EXCESS=0.0000E+00 GUTFLOW=0.2525E+01 BASIN STORAGE=Q.3984E-02 PERCENT ERROR= 0.0
page 9



HECL S/N: 1343001390

9

HMversion: 6.3

tIttiliQ{i.'illt'trti.lttlittl

HMAY
VERSION

RUN DATE 0a/21/1

L A

ttitlttD.itttitIilti"i!'ttt'witl.tlﬂﬁti

THIS PROGRAM REPLACES

THE DEFIN

THE DEFINITION OF
NEW OPTIONS: DAMB
DSS:READ TIME SERIES
KINEMATIC WAVE: NEW F

LINE

w e

1991
4.0.1E

599 TIME 15:38:02

FLOOD HYDROGRAPH PRCKAGE

aEeastayEEE

(HEC-1)

37

-
L]
[l
-

a
®
&
«

Brockside Road * waterbury, Connec

ITIONS OF VARIABLES “RT

2RERRRRREARA

-BMSKK- O

K:\RICKI\GHECL\
3 pData File: C: \WINDOWS\T

X ¥ ooooot XRKRX

X X K X X

X X X X

ROUOOK, XXX X possed
X % X x

x X X X X

X X X00COOK poeesd

Full Microcomputer 1
b

ALL PREVIOUS VERSIONS CF

IMP- AND

N RM-CARD WAS CHANG
REAK QUTFLOW SUBMERGENCE
AT DESIRED
INITE DIFFEREN

CALCULATT

HVL SWMP - Subasin & -
1

0601
sCS 24

Q
o
0
¢
Q
a.
a
0
0
0
o]

.0013
&

6
.0000
L0200
L0500
.0820
L1160
1560
.2060
.2680
.4250
.5200
.5770

¥
Haestad Methods, Inc.

-RTIOR-

HAVE CHRNGED FROM
ED WITH REV

rrplemen'cation 5

HEC-1 KNOWN AS HECL (JaH 73},

99205301\AREA5\5-00.0UT
EMP\-vbh391C.THMP

THOSE USED WLTH
1S10NS DATED 28 SEP B1.

, SINGLE EVENT DAMRGE CALCULATION, DSS

ON INTERVAL LOSS
CE ALGORITHM

10 Year
1440

Hour Type IA Raintall -

0.00224
0.02276
0.05315
0.08514
0.11969
0.16052
0.21196
0.27517
0.43936
0.52664
0.58198

0.56240 0.62816

0.00432
0.02568
0.05633
0.08829
0.12342
0.16530
0.21808
0.28287
0.45168
0.53292
0.58685
0.63264

0.00628
0.02872
0.05954
0.09147
0.12721
0.17011
0.22432
0.29118
0.46232
0.53888
0.59163
0.53684

Subbasgin 6.06.01
22

0.00816 0.01000
0.03184 0.03500
0.06276 0.06600
0.09471 0.09800
0.13107 0.13500
0.17501 0.18000
0.23064 0.23700
0.30019 0.31000
0.47164 0.48000
0.54456 Q.55000
0.59635 0.50100
0.64086 0.64500
Page 1

0.01184
0.03797
0.06920
0.10147
0.13901
0.184%4
0.24285
0.33142
0.48904
0.55564
0.60576

0

0
Q
0
o
0
Q.
o
1]
*]
4]

RATE :GREEN AND AMPT

01372
04098
07240
.10502
.14310
18999
.24878
.15469
49752
.56116
.61044

-tb.abi-t-icu-o-wa-.ittw--ttto--twai'l-

"
t
Ll
*
#
-
“

ticur 06708 * {203) 755-1666

THIS IS

It

L
U.S. ARMY CORPS OF ENGINEERS .
HYDROLOGIC ENGINEERING CENTER *
N
#

§09 SECOND STREET
DAVIS, CALIFORNIA 85616
(916) 756-1104

ilitl.tﬁIittlalﬁiaoittii.l.ﬁ!i

HEC1GS, HEC1DB, AND HECLKH.

THE 1973-STYLE INPUT STRUCTURE.-

THE FORTRAN77 VERSICOH

{WRITE STAGE FREQUENCY,
INFILTRATION

0.01568
0.04394
0.07560
0.10862
0.14729
0.19517
0.25490
0.37876
0.50548
0.56656
0.61504

0.64889 0.65272 0.65651

0.01776
0.04695
0.07880
0.11229
0.15159
0.20049
0.26127
0.40255
0.51296
0.57184
0.61858
0.66026



728 KK

730 KO

rraaERtORREATS

o -
# 6.0 ©
] -
l-.IthI-lIl't
QUTPUT CONTROL VARIABLES
IPRNT s PRINT CONTROL
IPLOT 0 PLOT COWIROL
QSCAL 0. HYDROGRAPH PLOT SCRLE
IPNCH 0 DUNCH COMPUTED HYDROGRAPH
10UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
15AV2 1440 LAST QRDIHATE PUNCHED OR SAVED
TIMINT 0.017 TIME INTERVAL IN HOURS
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECCND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD
OPERATION STATION FLOW PERK
6 - HOUR 24 -HOUR 72-HOUR
HYDROGRAFH AT
0601 b Y 7.598 0. Q 0. 0.00
ROUTED TO
RO601 L 8.00 0. 0. 0. 0.00
HYDROGRAPH AT
0602 8. B.00Q 3 1a 1. 0.02
ROUTED TO
RO602 8. 8.02 3. ; i L 0.02
HYDROGRAPH AT
0600 4. 8.00 | p -] 0.01
31 COMBINED AT
PO600 13, 8.00 4. 2. 2, 0.03
ROUTED TO
RO600 13. 8.22 4. 2 2. 0.03
HYDROGRAPH AT
0500 127. 8.18 53. 275 27. 0.34
2 COMBINED RT
FO500 140. 8.20 57. 29. 29. 0.37
ROUTED TO
RO500 140. 8.20 57. 29. 29. 0.37
HYDROGRAPH AT
0400 = 8.03 1 0 0 0.01
2 COMBINED AT
20400 142, 8.20 58. 29. 29. 0.38
ROUTED TO
R0400 142. 8.27 58. 29. 29. 0.38
HYDROGRAPH AT
030301 22. 8.00 8 4 4. 0.04
ROUTED TO
R30301 2. 8.00 8 4 4 0.04
HYDROGRAPH AT .
0303 8. 8.00 3 1. 1 0.02
2 COMBINED AT
po303 30. 8.00 10, S 5. 0.06
ROUTED TO
R0303 ig. 8.12 10. 5. 5. 0.06
HYDROGRAPH AT
0302 S. 7.97 2 1 s E 0.01
ROUTED TO
RO302 5. 8.05 2 1 1 0.01
HYDROGRAFH AT
0301 0. 7.93 0 0 0. p.00
ROUTED TQ
RO301 0. §.07 0. 0 0 0.00
HYDROGRAPH AT
0300 35. 5.03 13. 7. 2 0.10

5 (NMRTNFM BT

K: \RICKJ\GHECl\99205301\}-\1&6\5-00 .QUT

BASIN
ARER

MAKXIHMUM
STRGE

TIME OF
MAX STRGE



ROUTED TO
RO300

HYDROGRAPH AT
0202

ROUTED TO
R0203

199.

B-03

33.

42, 42. 0.54
1 1 0.01
1 1 0.01

page 26



CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY SIMMaRY

HYDROGRAPH AT
0202

2 COMBINED AT
P0202

ROUTED TO
RO202

HYDROGRAPH AT
0201

HYDROGRAPH AT
020101

3 COMBINED AT
P0201

ROUTED TO
RO20L

HYDROGRAPH AT
0200

2 COMBINED AT
20200

ROUTED TO
RO200

HYDROGRAPH AT
0L02

ROUTED TO
RO102

HYDROGRAPH AT
0101

2 COMBTNED AT
POLOL

ROUTED TO
RO101

HYDROGRAPH AT
0100

2 COMBINED AT
P0100

ROUTED TO
RO100

HYDROGRAFH AT
0000

4 COMBINED AT
6.0

ISTAQ

ROE01

MANE

SUMMARY

RO602

MANE

SUMMARY

RO600

MANE

SUMMARY

RO500

SUMMARY

R0O400

ELEMENT

{AC-FT)

{AC-FT)

(AC-FT)

{AC-FT)

IE Yl ]

43.

51.

51.

20.

24.

24.

420.

683.

(MIN)

b I

o0

INFLOW=0

0.99

INFLOW=C.

.00

K:\RLCKJ\GHECL\BBNS!M\AREM\&- 00.0UT

8.00 1. 0. 0. 0.00
8.02 2 1 1.- 0.01
§.02 2 1 1 0.0L
7.98 1 g. 0. 6.00
8.98 1. 0 0 9.00
8.02 3 2 2. 0.02
8.08 3. 2. 2. 0.02
8.00 15. 7. Fe g.08
§.00 18. 9. 9. 0.10
8.08 18. 9. 9. 0.10
7.95 1. 0. 0. g.00
7.97 1. a Q 0.00
7.95 » o 0 0. 0.00 )
7.97 1. 1. 1. 0.01
8.03 1. i. 1. 0.01
787 7. 1. 1. 0.03
7.97 B. 4. 4. 0.04
8.05 8. 4. 4. 0.04
8.18 170.- 86. 86. 1.05
8.18 279. 141. 141. 1.72

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

PEAK TIHE TO VOLUME oT PBAK TIME TO VOLUME
PEAK PEAK
{CFS) (MIN) {IN) (MIN) (CFS) {MIN) (IN)
0.66 481.00 3.26 1.00 0.66 481.00 3.26

.2287E+00 EXCESS=0.0000E+00 OUTFLOW=0.2263E+00 BASIN STORAGE=0.4231E-02 PERCENT ERROR=

8.07 480.71 3.03 1.00 8.4a7 481.00 3.04

2851E+01 EXCESS=0.000CE+00 GUTFLOW=0.2843E+01 BASIN STCRAGE=0.2803E-02 PERCENT ERRCR=

12.74 493.00 3.08 1.00 12.74 493.00 3.06

INFLOW=0.4467E+01 EXCESS=0.0000E+00 QUTFLOW=0.4395E+01 BASIN STORAGE=0.8313E-01 PERCENT ERROR=

0.50

INFLOW=0.

.00

140.10 491.91 2.90 1.00 140.10 492.00 2.90

5733E+02 EXCESS=0.0000E+00 OUTFLOW=0.5730E+02 BASIN STORAGE=0.3125E-01 PERCENT ERROR=

141.88 496.00 2.88 1.00 141.88 496.00 2.88

e AA DUWeTmAA A AARAT A%



I(:\RICU\GHECI\?BZUSSDl\AREAS\G-mR.ZS .QUT

HEC1 S/N: 1343001%09 HMVersion: 6.33 Data File: C:\WIN‘DONS\T'EZ‘!?\—VthEDF.mP

srnhkbtabARAEEEEACEAN RN R AR AR A RAR EERa TR e  d t s e s T T TR R A A S R
* r &

* FLOOD HYDROGRAPH PACKAGE (HEC-1) * - U.S. ARMY CORPS OF ENGINEERS &
- MAY 1991 * e HYDROLOGIC ENGINEERING CENTER *
i VERSION 4.0.1E E ¥ 6§09 SECOND STREET -4
- * L DAVIS, CALIFORNIA 35616 *
# RUM DATE 09/29/1939% TIME 09:2B:34 ¥ @ {918) 7356-1104 &
- £ * -
P s St AR AL RS A AL A Al bl P e T e T e T PR AR L E R LS L

X Pl v.0.v oo e SEP S0 .S
X X X X X po 8
X X x X
Po o0 s dD b e b4 oo X
X X X X X
X . & x X x
X X 0CoDoDX oo X

Full Microcomputer Implementation
by

Haestad Metheds, Inc.

37 Brookside Road * Watezbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73), HEC1GS, HEC1DB, AND HECLKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSB USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOM SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STRGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL 10SS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
LINE ID....- N R Bos g g G Beyrnpimopes Bae mntie 3 B v Faoa : JN— L TR 10
1 ID HVL SWMP - Subasin 6 - 25 Year Storm
2 IT 1 1440
3 10 5 0
4 KK 0601
5 KM SC3 24 Hour Type 1A Rainfall - Subbasin 6.06.01
[ KO 22
7 BA  .0013
% 8 PB 7
o 9 IR 6
N 10 pC 0.0000 0.00224 0.00432 0.00628 0.00816 0.01000 0.01184 0.01372 0.01568 0.01776
11 pC  0.0200 0.02276 0.02568 0.02872 0.03184 0.03500 0.03797 0.04095 0.04394 0.04695
12 PC 0.0500 0.05315 0.05633 0.05254 0.06276 0.06600 0.06520 0.07240 0.07560 0.07880
13 BC  0.0820 0.08514 0.08829 0.09147 0.09471 0.03800 0.10147 0.10502 0,10862 0.11229
14 PC 0.1160 0.11969 0.12342 0.12721 06.13107 0.13500 0.13301 0.14310 0.14729 0.1515%
15 PC 0.1560 0.16059 0.16530 0.17011 0.17501 0.13000 0.18494 0,18999 0.19517 0.200489
16 BC 0.2060 0.21196 0.21808 0.22432 0.23064 0.23700 0.24285 0.24878 0.25490 0.26127
17 pC  0.2680 0.27517 0.28287 0.29118 0.30019 0.31000 0.33142 0.35469 0.37876 0.40255
18 PC 0.4250 0.43936 0.45168 0.46232 0.47164 0.48000 0.48304 0.49752 0.50548 0.51296
19 pC 0.5200 0.52664 0.53292 0.53888 0.54456 0.55000 0.55564 0.56116 0.56656 0.57184
20 pC  0.5770 0.58198 0.58685 0.59163 0.59635 0.60100 0.60576 0.61044 0.61504 0.561956
21 o6 0.6240 0.62835 0.63264 0.63684 0.64096 0.54500 0.64389 0.65272 0.65651 0.66026

Page 1



728 KK

730 KO

saNE YDA A
-

. 6.0

aGehdpuAREE

QUTPUT

T

OPERATICH
HYDROGRAPH AT
0601

ROUTED TO
RO601

HYDROGRAPH AT
0602

ROUTED TO
ROE0Z

HYDROGRAPH AT
0600

3 COMBINED AT
POGO0

ROUTED TO
RO600

HYDROGRAPH AT
0500

2 COMBINED AT
P0O500

ROUTED TO
RO500

HYDROGRAFH AT
0400

2 COMBINED AT
PQ400

ROUTED TO
RO400

HYDROGRAFH AT
030301

ROUTED TO
R30301

HYDROGRAPH AT
03o3

2 COMBINED AT
P0303

ROUTED TO
RO303

HYDROGRAPH AT
0302

ROUTED TO
RO302

HYDROGRAFPH AT
0301

ROUTED TO
RO301

HYDROGRAPH AT
0300

5 COMBINED AT
eNINn

asw
*
w
£l
awn

K:\RICKJ\GHEC1}992053 01\AREAG\6- YEAR25.0UT

CONTROL VARIABLES

IPRNT
IPLOT
QSCAL
IFNCH

100T
ISAVL
ISAV2
IMINT

STATION

11.

11.

17.

i7.

170.

187.

187.

189.

189.

29.

29.

10.

39.

39.

5 PRINT CONTROL

0 PLOT CONTROL

0. HYDROGRAPH PLOT SCALE

§ DUNCH COMPUTED HYDROGRAPH

22 SAVE HYDROGRAPH ON THIS UNIT

1 FIRST ORDINATE PUNCHED OR SAVED
1440 LAST QRDINATE PUNCHED OR SAVED
0.017 TIME INTERVAL IN HOURS

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD
FLCH PEAK
6-HOUR 24-HOUR 72-HOUR

7.97 0. 0. 0. G.00
4.00 0. 0. 4] .00
8.00 §. 2. 2. 0.02
8.00 4. 2. 2 0.02
7.98 2. 1. 1. 0.0%L
§.00 3 3. 3 0.03
8.20 & 3. 3 0.03
8.18 68. 4. 34. 0.34
8.18 74. 7. 3T 0.37
8.18 74. 7. 37. 0.37
8.02 1. 1 L 0.01
8.18 75. 38. 38. 0.38
8.25 75. 37. 37. .38
7.98 10. 5. 5. 0.04
7.98 10 5. 5. a.04
7.97 3. 2, 2. .02
7.98 13. T 7. Q.06
g8.08 13. 7T- 7. 0.06
7.97 2. 1 1. 0.01
B.05 2. 1 i E 0.01
.93 0 Y e} 0.00
8.05 0 Q9 ¢} 0.00
8.03 17 9 9. 0.10

BASIN
AREA

MAXIMUM
STAGE

TIME OF
MAX STAGE



ROUTED TO

RO300 266.
HYDROGRAPH AT

0203 55
ROUTED TO

R0203 3.

22

.00

.02

107.

54.

page 26
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CONTINUITY SUMMARY

CONTINUITY SUMMARY

CONTINUITY SUMMARY

CONTINUITY SUMMARY

CONTINUITY SUMMARY

HYDROGRAPH AT
0202

2 COMBINED AT
0202

ROUTED TC
RO202

HYDROGRAPH AT
0201

HYDROGRAPH AT
020101

3 COMBINED AT
POZ01

RCUTED TO
RO201

HYDROGRAPH AT
0200

2 CCMBINED AT
P0200

ROUTED TO
RO200

HYDROGRAPH AT
0102

ROUTED TO
RO102

HYDROGRAPH AT
olLo:

2 COMBINED AT
. pol0l

ROUTED TO
RO101

HYDROGRAPH AT
0100

2 COMBINED AT
PO100

ROUTED TO
RO100

HYDROGRAPH AT
Q000

4 COMBINED AT
6.0

ISTRQ ELEMENT

RO601 MANE

RO602 MANE

ROGOO MANE

R0500 MANE

RO400 HMANE

(AC-FT)

{AC-FT)

{AC-FT)

(AC-FT)

(AC-FT)

i0.

10.

56.

66 .

66.

25.°

30.

30.

554.

304 .

DT

{MIN)

b

00

K:\RICKJ\GHEC1\992053Gl\AREAG\E-YEARZS.OUT

7.98 1. 0. 0.
.00 2. 1. 1.
8.02 2 i 1
7.97 i. a 0
4.97 1. 0. 0.
§.02 4. 2 2
8.07 4. 2 2,
7.98 15. 9. 9.
8.00 23. 11. 11.
8.07 23. 11. i1.
7.95 1. 0 0
7.97 1. a 0.
7,95 1. 0 0.
7.95 2. 1. 1
8.03 2. 1. 1.
7.95 8 4. 4.
7.97 10. S. 5.
8.03 10. 5. s.
§8.18 218. 110. 110.
8.17 358. 179. 179.

0.00

1.72

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUHOFF WLTHOUT BASE FLCHW)
INTERPOLATED TO
' COMPUTATION INTERVAL
PERAK TIME TO VOLUME DT PEAK TIMBE TO VOLUME

PEAK PERK
(CFS) (MIN) (IN) {MIN) (CFS) (HMIN) (1)
0.85 480.00 4.13 1.00 0.85 480.00 4.13

INFLOW=0.2867E+00 EXCESS=0.0000E+00 OUTFIDH-O.ZBEZE+DO BASIN STORAGE=0.4B59E-03 PERCENT ERROR=

Q.

92

10.62 480.51 3.87 1.00 10

.61 480.00 3.87

INFLOW=0,3640E+01 EXCESS=0.0000E+00 OUTFLOW=0.3637E+01 BASIN STORAGE=0.3232E-02 PERCENT ERROR=

1.

00

15.68 492.00 3.90 1.00 16

INFLOW=0.5684E+01 EXCESS-0.0000E+OO QUTFLOW=0.5603E+0L

o

.46

186.92 491.45 3.72 1.00 186

INFLOW=0.7156E+02 EXCESS=0.0000E+00 OUTFLOW=0.,7352E+02

1

00

189.30 495.00 3.70 1.00 189

INFLOW=0.74638+02 EXCESS=0.0000E+00 OUTFLOW=0.7426E+02

.68 492.00 1.90

BASIN STORAGE=0.9490B-01 PERCENT ERROR=

.87 491.00 3.72

BASIN STORAGE=0.3587E-01 PERCENT ERROR=

.30 495.00 3.70

BASIN STORAGE=0.4378E+00 PERCENT ERROR=



] \RICKJ\GHEC].\BBZOS!UL\AR.EAG\S-YRI 00.00T

HECL S/N: 1343001909 HMVersion: 6.33 Data File: C:\WINDOHS\T’EHP\—VD]IOAID.THP

P T Tt et AR P L LR AL L LA AL pesEhbrROEhhab S ATRRG R AR ORI RR R
i “ ¥ a5 N
L FLOOD HYDRCGRAPH PACKAGE [HEC-1) * ¥ U.S. ARMY CORPS OF ENGINEERS «
" MAY 1991 i b HYDROLOGIC ENGINEERING CENTER .
* VERSION 4.0.1E L3 » 509 SECOND STREET »
® * = DAVIS, CALIFORMIA 35616 *
« RUN DATE 09/29/1999 TIME 13:04:22 * * (916) 756-1104 w
w ¥ L -
rrTrenep e s L et a PR L AL S LA LA b b e e s PR SR S AR R A AL S d )

b4 PR ¢ o0 s oo D ¢ oo e X
X X X P8 X ped
X £ X X X
pos v e ey x o X
X X X X £
b:4 L X X x X
X A OooEoH X00eX XK

Full Microcomputer Implementaticn
b

Y
Haeatad Methods, Inc.

17 Brookside Road * Waterbury, Connecticut 06708 = (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73), HEC1GS, HECILDB, AND HECLKH.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- OH RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRANTT VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATICN INTERVAL LOSS RATZ:GREEN AND AMPT INPILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
LINE IDvseaesslonens 2 i . — Siviatanis Beveannn Tocaws DTG - I 2 F 10
1 ID HYL SWMP - Subasin & - 100 Year Storm
2 1T 1 1440
3 10 5 a
4 KX, 0601
5 M SCS 24 Hour Type IA Rainfall - Subbasin 6.06.01
6 Ko 22
7 BA .0013
’ ;] PB 3.5
9 N 6
10 pC  0.0000 0.00224 0.00432 0.00628 0.00816 0.01000 0.01184 0.01372 0.01568 0.01776
11 pC 0.0200 0.02276 0.02568 0.02872 0.03184 0.03500 0.037%7 0.04035 0.04394 0.04655
12 pC  0.0500 0.05315 0.05633 0.05954 0.06276 0.06600 0.08920 0.07240 0.07560 0.07880
13 pC  0.0820 0.08514 0.08829 0.09147 0.09471 0.09800 0.10147 0.10502 0.10862 0.11229
14 PC 0.1160 0.1196% 0.12342 0.12721 0.13107 0.13500 0.13901 0.14310 0.1472% 0.15159
15 PC  0.1560 0.16053 0.16530 0.17011 0.17501 0.18000 0.18494 0.18999 0.19517 0.20049
16 pC 0.2060 0.21196 0.21808 0.22432 0.23064 0.23700 0.24285 0.24878 0.25490 0.26127
17 pC 0.2680 0.27517 0.28287 0.29118 0.30019 0.31000 0.33142 0.35469 0.37876 0.40255
18 pC  0.4250 0.43936 0.45168 0.46232 0.47164 0,48000 0.48904 0.49752 0.50548 0.51296
19 pC 0.5200 0.52664 0.53292 0.53888 0.54456 0.55000 0.55564 0.56116 0.565656 0.57184
20 pC 0.5770 0.58198 0.58685 0.59163 0.59635 0.60100 0.80576 0.61044 0.61504 0.61956
21 PC  0.6240 0.62836 0.63264 0.63684 0.64096 0.54500 0.64889 0.65272 0.65651 0.66026
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OUTPUT COHTROL VARIABLES
1PRNT 5 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPHCH 0 PUNCH COMPUTED HYDROGRAFPH
10U0T 22 SAVE HYDROGRAPH ON THIS UNIT
1SAV1 1 FIRST ORDINATE PUNCHED OR SAVED
I5AV2 1440 LAST ORDINATE PUNCHED OR SAVED
TIMINT p.017 TIME INTERVAL IN HOURS
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME OF AVERRGE FLOW FOR MAXIMUM PERIOD
OPERATICH STATION FLOW PERK
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
0601 1. 7-95 0. 0. 0. 0.00
ROUTED TO
RO6OL 1. 7.98 0 Q. 0. 0.00
HYDRCGRAPH AT
0602 17. 7.97 6. 3. 3. 0.02
ROUTED TO
RO602 17. 7.98 & 3. 3. 0.02
HYDROGRAPH AT
0600 8. 7.97 3. 1. 1. 0.01
3 COMBINED AT
20600 27. 7.97 E 4. 4. 0.03
ROUTED TO
ROEQ0 27. 8.15 9. 4. 4. 0.03
HYDROGRAFPH AT
0500 284 . 8.17 109. . S54. 54. 0.34
2 COMBINED AT
POS00 312. 8.17 118. 59. 59. 0.37
ROUTED TO
ROS00 311. 8.18 118. 59. 59. 0.37
HYDROGRAPH AT
0400 5 8.02 2 1. 1. 0.01
2 COMBINED AT
20400 316. 8.17 120. 60. 60. 0.38
ROUTED TO
RO400 316. 8.23 120. 59. 59. 0.38
HYDROGRAPH AT
030301 46. 7.97 15. 8. 8. 0.04
RQUTED TO
R3I0301 46. 7.97 15. 8. 8. 0.04
HYDROGRAPH AT
0303 16. 7.95 5. 3. 3. 0.02
2 COMBINED AT
PO303 62. 7.97 20. 10. 10. .06
ROUTED TO
RO303 62. 5.07 20. 10. 10. 0.086
HYDROGRAPH AT
0302 10. 7.95 3 2 2. 0.01
ROUTED TQ
RO302 10. 8.02 3. 2 2. 0.01
HYDROGRAPH AT
0301 1. 7.93 0 0. Qe g.400
ROUTED TO
RO301 1. 8.03 0. 0 0. 0.00
HYDROGRAPH AT
0300 B3. 8.02 28. 14. 14. 0.10

5 COMBINED AT

BASIN
RAREA

MAXIHUM
STRGE

TIME OF
MAX STAGE



ROUTED TC
RO300

HYDROGRAPH AT
0201

ROUTED TO
RO203

446.

171.

85.

BS.



K:\RICKJ\GH'EC].\QBZCI5301\AREAG\6-YRLOO .OuT
HYDROGRAPH AT
0202 4. 7.97 1. 1. 1. 0.00

2 COMBINED AT

p0202 12. 7.98 4. 2. 2. 0.0l
ROUTED TO

RO202 12. 7.98 4. 2. . 2. 0.01
HYDROGRAPH AT

5201 4. 7.95 1. 1. 1. 0.00
HYDROGRAPH AT

020101 2. 8.92 1. 1. 1. 0.00
3 COMBINED AT

PQ201 17. 8.00 7. 3. 3. 0.02
ROUTED TO

RO201 17. 8.05 7. 3. 3. 0.02
HYDROGRAPH AT

0200 aa. 7.95 29. 14. 14. 0.08
2 COMBINED AT

P0200 105. 7.97 35. 18. 18. Q.10
ROUTED TO

RO200 105. 8.05 35. 18. 1a. g.10
HYDROGRAPH AT

0102 a. F23 1. a. Q. 0.00
ROUTED TC

RO102 3. 7.95 1. 0. 0. 0.00
HYDROGRAPH AT

010l 4. T.95 1. 1. 1. 0.00
2 COMBINED AT

POL0O1 7. 7.95 2. 1. 1. 0.01
ROUTED TO

RO101 g 8.02 2. 1. 1. 0.01
HYDROGRAPH AT

0100 37, 7.95 12. 6. 6. 0.03
2 COMBINED AT .

P010Q0 44. 7.95 14. 7. T 0.04
ROUTED TO

RO100 44 . 8.02 14. 7. T 0.04

HYDROGRAPH AT
0000 908. 8.17 345. 172. 172. 1.05

4 COMBIWED AT
6.0 1487. 8.15 565. 281. 281. 1.72

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTRQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
’ PERK PEAK
{MIN) (CFS) (HIN) (IM} (MIN) {CFS) (MIN) (1M
ROBO1 MANE 1.00 1.36 479.00 6.38 1.00 1.36 479.00 6.38

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.4432E+00 EXCESS=0.0000E+00 OQUTFLOW=0.4427E+00 BASIN STORAGE=0.6309E-03 PERCENT ERROR=

RO602 MANE 0.81 17.34 479.13 6.08 1.00 17.34 479.00 6.08

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.5715E+01 EXCESS=0.0000E+Q0 OUTFLOW=0.5711E+01 BASIN STORAGE=0.4224E-02 PERCENT ERROR=

RO600 MANE 1.00 27.04 489.00 6.11 1.00 27.04 489.00 6.11

CONTINUITY SUMMARY (AC-FT) - INFLOW=0,8376E+01 EXCESS=0.0000E+00 OQUTFLOW=0.8773E+01 BASIN STORAGE=0,1217E+0Q PERCENT ERROR=

ROS00 MANE 9.39 311.46 490.44 5.89 1.00 311.34 491.00 5.8%

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1164E+03 EXCESS=0.0000E+00 OUTFLOW=0.1164E+03 BASIN STORAGE=0.4642E-01 PERCENT ERROR=

RO400 HMANE 1.00 315.50 434.00 5.87 1.00 315.50 494.00 5.87

CONTINUTTY SITMMRRY [AM_TTY . TATT A A samam As Swsmes - nm BRI



APPENDIX B - ENCROACHMENT STANDARDS




¢ —eer UL TUTTT L - - = T 7

I

ks

e

A



S e ey

1D o LU o &
COUNTY OF LAKE
DEPARTMENT OF PUBLIC WORKS D
Telephone (707) 263-2341 or 994-4824 AUG 25 1
" Fax (707) 263-7748

59
‘ WINZLER & KELLY
INSTRUCTIONS FOR APPLYING FOR A DRIVEWAY ENCROAC : 5

NON COUNTY-MAINTAINED ROADS
A portion of the roads (streets and easements) in Lake County have not been taken
into the County-maintained System and are therefore classified as Non County-
maintained Roads. If your driveway will be constructed on a Non County-maintained
road, you do not requirg an Encroachment Permit from the County and the Department
of Public Works will sign your Building Permit Application check-off sheet as
"Encroachment Permit Not Required”.

COUNTY-MAINTAINED ROADS ,
On County-maintained roads, streets, highways and easements, encroachmentpermits

are required as follows: o e e G B

m Any new.driveway construction

Modular home lot preparations

Replacement of modular homes

Construction of dwellings or structures that exceed 500 square feet and require
building permits.

Construction of agricultural structures that exceed 500 square feet. Thereis

no agricuitural exemption.

= Additions to structures, including carports, that exceed 500 square feet and require

building permits.

INSTRUCTIONS FOR COMPLETING A DRIVEWAY ENCROACHNMENT PERMIT APPLICATION

A. At the top of the application provide the ownnsr's and contractor’s name, address, site
information, etc. as requested. '

B. Draw a location map, or provide written directions to the site, in the box on the right
side of the application form (include nearest cross street and distance to the lot).
B

C. Write the following information in the box entitled, "PLAN _AND PROFILE" on the
application form. )

1. PLAN VIEW OF DRIVEWAY: |f your driveway intersects the County road at
ninety degrees (90°) perpendicular to the County road, choose one of the three
options shown on Drawing R9-7. Then write "R9-7, Option #1" (or #2 or #3) in
{he box entitled "Plan & Profile” on the left side of the Encroachment Permit

Application.
-OR -

Drawing R9-9 shows two options for a driveway notintersecting the County read
at 90°, One option is for driveways intersecting the road at an angle between
§0° and 89°, and the other for intersecting the road at an angle between 91¢@
and 120°. Either option may be used, provided the slope of ihe 20 feet long
driveway encroachmentis laid out perpendicular (90°) to the edge of the road as
shown in the two examples on the back of Drawing R9-9. If you wish to use one
of these two angle driveway options, write "R8-9, 60° Option™ {or 70, 120 or
whatever angle you wish to use) in the box entitled "Plan & Prafile" on the left

side of the Encroachment Permit Application.

2. PROFILE {Elevlations) OF DRIVEWAY: Choose the profile that applies to your
driveway from Standard Drawings RS-1A, A9-1D, R9-2A or R9-2D. In the box
on the left side of the Encroachment Permit Application, write "R9-1A" (or
R9-1D, 2A or 20; Lhe four Standard Drawings show the maximurm slopes

permitted by the County Standards].

Page 1 of 4




* Encroachment lnstr({étions
Eebruary 1897 .
i
i
3. PAVING AND DRAINAGE: Drawing R9-6 shows the County requirements for
paving {including base/sand compaction and reinforcement details) and drainage
culverts. |f your driveway requires fill that will block an existing roadside drainage
ditch or block any drainage that flows across the first 20 feat of your driveway,
you may be required to install a culvert pipe. The minimum culvert diameter is
12 inches. A larger diameter culvert may be required, dfapending on the size of
the upstream drainage area. The Inspector will determine the need for a culvert
at the preliminary inspection. ;
D. Draw your actual driveway profile on the sheet provided. Staft at the top edge of the
axisting pavement of the road along the profile of the existing ground, to a point 20
feet out from said edge of pavement of the road.

The profile you selected under Item C2 above was for either Standard Drawing R9-1A,
Ro-1D, R9-2A or R9-2D. Those drawings show the maximuim ar steepest driveway
slope permitted by the standards. 1fyou aré using the steepest slope permitted, draw
the slopes, distances and elevations shown on the profile drawing you chosg; then

draw the profile of the existing ground. If the slope of your driveway will be less than .

the steepest driveway slopes permitted, draw the profile of what your driveway slope
will actually be. If you need to go to your building site and look at your driveway
location in order t0 draw the profile of the existing ground and driveway, you may take
the profile sheet with you. Public Works will review the completed profile sheet when
you return to pay the Encroachment permit fee.

The profile sheet also has sign-off lines for the local fire protection agency. If any part
of the first twenty feet (20') of your driveway has a slope steeper than sixteen percent
(16%) you will need the profile sheet signed off by:

{. The California Division of Forestry, if your proposed driveway encroachmentisin
the State (fire protection} responsibility area; and/or

2. One of the following Fire Protection Districts, dependent upon where your

proposed driveway encroachment is located:

A

Clearlake Oaks-Glenhaven Lucerne Park & Recreation
Kelseyville Nice Community Service
Lakeport County South Lake

Lakeshore Upper Lake

Lower Lake

3. You may sign off on the profile sheet if any part of the driveway slope in the first
20 feet will not exceed 16%, and Public Works will accept your signature in lieu
of the California Division of Farestry of Fire Protection District sign-offs.

IDENTIFY YOUR DRIVEWAY

Drive a wood or metal stake at each side of your driveway approach and tie colored ribbon
to the stakes, or mark location on the ground with paint. REMEMBER: A CLEAR LINE OF
SITE AND VISIBILITY SHOULD BE A CONSIDERATION FOR YOUR DRIVEWAY LOCATION
TO ALLOW FOR SAFE INGRESS AND EGRESS. Post the address of the property on the
stakes or erect @ sign to show the address and/or property ownet's name. f you place an
empty coffee can {with lid) or @ similar container beside one of the stakes, the County
Inspector will leave a card showing the date and results of each inspection. You may also
phone {707) 263-2341 for information about your driveway inspection.

F’age 2 of 4
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Encroachment Instructions
February 1997

OTHER STANDARDS AVAILABLE:

A. Existing Curbs and sidewalks: If you are planning to construct a residential or
commercial driveway across an existing curb, gutter and sidewalk, ask the Department
of Public Works for a copy of Drawing R9-4C and R9-4NC.

8. Commercial Driveways: If you are going to construct a commercial driveway, ask for
a copy of Drawings R9-4C and R9-4NC. You can use those two standard drawings

for most commercial driveways; but for the largest and busiest commercial driveways,
additional width and other features to aid turning trucks will be required.

C. Setting Garages Closer to the Road: Standard Drawing RO-17 shows an exception in
the Zoning Ordinance that allows the front of your garage to be placed at your front
property line, but no closer than 10’ tc the edge of pavement of the County road.
This exception is permitted: (1) if the slope of the front half of the lot is greater than
one vertical foot rise or fall in a horizontal distance of seven feet {7:1 or 14.2%); or
2} if the elevation of your lot at the front property line is five feet or more above or
below the elevation of the pavement of the County road. For further details, ask the

Department of Public Works for a copy of Drawing R9-17.

APPROVAL OF WORK : _
All driveway work within the right-of-way of any County road is subject to inspection

and approval by an inspector of the Public Works Department. Unsatisfactory work
is subject to correction by the County if not corrected by the Permittee within fourteen
(14) days of notification. Corrective work will be done by private contractor and the
contractor’s costs will be charged to the permittee.

NOTIFICATION FOR INSPECTION: The Department of Public Works will inspect your
driveway three times as follows: (Exception: When a culvert with headwalls is required,

additional inspections may be necessary - see Fees, page 4.)

1) An inspection prior 10 the issuance of the Encroachment Permit.‘to\determina
existing conditions and restrictions; e ‘ '

2) . A pre-pave {asphalt concrete} or pre-pour {concrete) inspection; and

3) A final inspection to assure compliance with all regulations.

First Insgection:- The %100 Encroachment Permit fee cannot be paid nor the
Encroachment Permit issued before the first inspection has been made to determine

existing conditions and restrictions.

Second Inspection:” The owner or builder must give the Department of Public Works
48 hours notice before they want the pre-pave or pre-pour inspection to be made.

Paving or concrete placement shall not take place until Public Works has inspected the
fill, basework, draipage culvert {if required) and the formwork for the concrete

driveway slab (if concrete is used) to determine: 1) that the driveway does not exceed
the maximum slope permitted by the County Standards; and 2) to determine the
driveway dimensions, configuration, baserock, etc. are as required by the County
Standards. After this inspection, the Public Works Inspector will approve the pre-pave
or pre-pour inspection. If the owner/builder places the asphalt or concrete pavement
without an inspection, and the driveway does not meet County Standards, the
Department of Public Works will not sign off (final) the driveway encroachment on the
Building Department Inspection Record Card (in the Building Department’s Office), and
the occupancy of the house will, therefore, not be permitted.

- Page 3 of 4



. Encroachment Instructions
= Fabruary 1997

Third Inspection (Final): The third and final inspection also requires the owner/builder
give Public Works 48 hour notice before they wish the inspection to be made. If this
inspection determines that the first 20 feet of the driveway complies with the County
standards, Public Works will sign off on the Building Department Inspection Record
Card. This Inspection Record Card is used to determine when the Occupancy Permit

can be issued by the Building Department.’

NOTE: If the owner or builder leaves a gap between the edge of road pavement and a
concrete driveway slab they constructed, that gap must be filled with compacted Type B
“maximum 1/2" aggregate asphaltic concrete {hot mix) before Pul%_lic Works will make the

Final Inspection.

FEES: I reinspections or other additional inspections are necessary, each
reinspection  will be charged at the rate of one-third of the
Encroachment Permit fee {i.e. if permit fee is 4100, reinspection fee

would be $33.33).
SAFETY: Adequate provisions shall be made by the permittee for the protection of the

traveling public. Barricades shall be used and flashing yellow or red lights shall be in place
between sunset and sunrise. Flagmen shall be employed if required by the particular work.

No materials shall be stored within three feet from the edge of the pavement or traveled
way, unless specifically mentioned in the permit.

Upon determination of the inspector that a safety hazard exists to the public, the Permittee
will be notified to correct said hazard within a twenty-four (24) hour period. If the hazard
is not corrected within this time period, it will be done by the County and billed to the

Permittee.

csjie04 . ' ' e
Rav 2/97
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NOTES:

!..I In this example, the County road is asgumed to glope
down from right to left at a L7 percent slope (1 fool
yecrtical per 5.88 feet horlzental).

7. EP = Edge of pavement of the County road.
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NOTES:
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1. In this example, the Gounty road 1is assuned to slope
down Erom left to right at a |7 parcent slopa (1 foot
vertical per 5.88 feet horizantal).

7. EP = Edga of pavement of tha County road-
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4. BMPs FOR CONTRACTOR ACTIVITIES

This chapter
describes specific
Best
Management:
Practices (BMPs)
for common construction activities that may
pollute storm water. Chapter 2 led you through
the steps of identifying activities at your site
that can pollute storm water, while Chapter 3
provided guidance on BMP selection. This
chapter will provide a list of BMPs that can be
used to fit your site’s needs.

BMP fact sheets are provided for each of the
contractor’s activities, noted in the box, ar¢
consistent with Worksheet 4 in Chapter 2.

Each fact sheet contains a cover sheet with: -
« A description of the BMP
«  Approach
»  Requirements
. Costs, including capital costs, and
operation and maintenance

(O&M) costs

. Maintenance (including
administrative and staffing)
.  Limitations
«  References
The side bar presents information on which
BMP objective applies, targeted constifuents,
and an indication of the level of effort and cOStS

to implement. For some BMPs, further
information is provided in additional sheets.

Construction Handbook

Contractor Activities

Construction Practices
CAl Dewatering Operations
CA2 Paving Operations
CA3 Structure Construction and
Painting

Material Management
CA10 Material Delivery and Storage
CAll Material Use
CA12 Spill Prevention and Control

Waste Management
CA20 Solid Waste Management
CA21 Hazardous Waste Management
CA22 Contaminated Soil Management
CA23 Concrete Waste Management
CA24 Sanitary/Septic Waste
Management

Vehicle and Equipment Management
CA30 Vehicle and Equipment Cleaning
CA31 Vehicle and Equipment Fueling
CA32 Vehicle and Equipment

Maintenance

Contractor Training

CA40 Employee/Subcontractor Training J

These BMP fact sheets are suitable for inclusion
in many storm watet pollution prevention plans
for typical contractor activities. The BMPs
listed are not an exhaustive list, nor will every
BMP be appropriate for every situation.
Therefore, suggesied BMPS which are
inappropriate may be deleted and additional
BMPs for specific site conditions should be
added, In addition, your selection and
implementation of BMPs should be reviewed on
a regular basis to match the changing conditions
at construction sites.

4-1 March, 1993
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ACTIVITY: DEWATERING OPERATIONS

—_ .
Curb et Protection Curb et =
(for sediment-laden waters)
Storm Drain )

Objectives
Contain Waste
Minimize Disturbed Arsas
Stabilize Disturbed Areas

Brotect Slopes/ChannelsD
Control Site Perimeter

Control Internal Erosion

DESCRIPTION
Prevent or reduce the discharge of pollutants to Storm water from dewatering operations
by using sediment controls and by testing the groundwater for pollution.

APPROACH

There are two general classes of pollutants that may result from dewatering operations;
sediment, and toxics and petroleum products. A high sediment content in dewatering
discharges is common because of the nature of the operation. On the other hand, toxics
and petroleum products are not commonly found in dewatering discharges unless, the site
or surrounding area has been used for light or beavy industrial activities, or the area has a

history of groundwater contamination. The following Seps will help reduce storm water
pollution from dewatering discharges:

Sediment

o Use sediment controls to remove sediment from water generated by dewatering (See
Sediment Trap (ESC 55) and Sediment Basin (ESC 56) in Chapter 5). C

« Use filtration to remove sediment from a sediment trap or basin. Filtration can be
achieved with:

. Sumppitanda perforated or slit standpipe with holes and wrapped in filter
fabric. The standpipe is surrounded by stones which filters the water as it -
collects in the pit before being pumped out.Wrapping the standpipe in filter
fabric may require an increased suction inlet area to avoid clogging and unac-
ceptable pump operation.

. Floating suction hose to allow cleaner surface water o be pumped out.

+  In areas suspected of having groundwater pollution, sample the groundwater near the
excavation site and have the water tested for known or suspected pollutants at a
certified laboratory. Check with the Regional Water Quality Control Board and the
local wastewater treatment plant for fheir requirements for dewatering, additional
water quality tests, and disposal options.

«  With a permit from the Re i WaLuQualityConuolBoard,youmaybeablcto,
recycle/reuse pumped groundwater for landscape irrigation, of discharge to the storm
sewer. With a permit from the local agency, you may be able to treat pumped
groundwater and discharge it to the municipal wastewater treatment plant via the
sanitary sewer.

«  For a quick reference on disposal alternatives for specific wastes, sc¢ Table 4.2,
CA40, Employee/Subcontractor Training. .

Targeted Pollutants

Sediment
Nutrients

Toxic Materials

Oil & Grease
Floatable Materials

Other Construction
Waste

00000 ®

Likely to Have
Significant Impact

Probable Low or

O

Unlkmown Impact

Implementation
Requirements
@ Capital Costs
@ O&M Costs
@ Maintenance
@ Training

Q Suitability for
Slopes >5%

Constructjén Handbook 4-3
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CONTRACTOR ACTIVITY: DEWATERING OPERATIONS (contnue)

REQUIREMENTS :
o  Costs (Capital, 0&M) ,
- Sediment controls are low cost measures.
- Treatment and/or discharge of polluted groundwater can be quite expensive.
e  Maintenance . :
Maintain sediment controls and filters in good working order. (See Chapter 5 for details)
- Inspect excavated areas daily for signs of contaminated water as evidenced by discoloration, oily sheen, or
odors.

LIMITATIONS ‘ _
o The presence of contaminated water may indicate contaminated soil as well. See CA22 (Contaminated Soil Man-
agement) in this chapter for more information.

Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for Storm Water Pollution
Prevention: Santa Clara Valley Nonpoint Source Pollution Control Program, 1992.

Storm Water Management for Construction Activities, Developing Pollution Prevention Plans and Best Management
Practices, EPA 832-R-92005; USEPA, April 1992.

Construction Handbook 4-4 March, 1993




ACTIVITY: PAVING OPERATIONS

Graphic: North Central Texas COG, 1993

Objectives

ousekesping Practices

Contain Waste

Minimize Disfurbad Areas

Stabilize Disturbed Areas

Protect Slopes/Channels

Control Site Perimeter

Cohtrol‘lntamal Erosion

DESCRIPTION

Prevent or reduce the discharge of pollutants from paving operations, using measures (0
prevent runon and runoff pollution, properly disposing of wastes, and training employees
and subcontractors.

APPROACH

o  Avoid paving during wet weather.

«  Store materials away from drainage courses to prevent Stofm water runon (see CAL0
Material Delivery and Storage).

s  Protect drainage COUIses, particularly in areas with a grade, by employing BMPs to
divert runoff or trap/filter sediment (see Chapter 5).

o Leaks and spills from paving equipment can contain toxic levels of heavy metals and
oil and grease. Place drip pans or absorbent materials under paving equipment when
not in use. Clean up spills with absorbent materials rather than burying. See CA32
(Vehicle and Equipment Maintenance) and CA12 (Spill Prevention and Control) in
this chapter. ,

. Cover catch basins and manholes when applying seal coal,
seal, etc.

o  Shovel or vacuum saw-cut slurry and remove from site. Cover or barricade storm
drains during saw cutting to contain slurry.

+ If paving involves portland cement concrete,

~ment) in this chapter,

« If paving involves asphaltic concrete, follow these steps:

- Do not allow sand or gravel placed over new asphalt to wash into storm drains,
streets, or creeks by sweeping. Properly dispose of this waste by referring to
CA20 (Solid Waste Management) in this chapter.

- Old asphalt must be disposed of properly. Collect and remove all broken asphalt
from the site and recycle whenever possible.

- If paving involves on-site mixing plant, follow the storm water permitting
requirements for industrial activities.

o  Train employees and subcontractors.

Le_lck coat, slurry seal, fog

see CA23 (Concrete Waste Manage-

_REQUIREMENTS

« Costs (Capital, O&M)
. All of the above are low cOst MEASUTES.

«  Maintenance
- Inspect employees and subcontractors to ensure that measures are being followed.
. Keep ample supplies of drip pans or absorbent materials on-site.

LIMITATIONS
« There are no major limitations to this best management practice.

Targeted Pollutants

&)

00000

Sedirment
Nutrients

Toxic Materials

0il & Grease
Eloatable Materials

Other Construction
Waste

O @

Likely to Have
Signlificant Impact

Probable Low or
Unknown Impact

O©0O0O0

Implementation
Requirements
Capr’fal Costs
O&M Costs
Maintenance
Training

Suitability for
Slopes >5%

Construction Handbook 4-5
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CONTRACTOR ACTIVITY: PpaviNG OPERATIONS (Continue)

REFERENCES :

Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for Storm Water Pollution
Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program, 1992,

Hot-mix Asphalt Paving Handbook, U.S, Army Corps of Engineers, AC 150/5370-14, Appendix [, July 1991.

Construction Handbook 4-6 March, 1993



ACTIVITY: STRUCTURE CONSTRUCTION AND PAINTING Oijuetivas

Housekeeping Practices :

Contain Waste

Graphic: North Central Texas COG, 1893

Minirnize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channels

Control Site Perimefar

Control Internal Erosion

Targeted Pollutants’

DESCRIPTION

Prevent or reduce the discharge of pollutants to storm water from structure construction O Sediment

and painting by enclosing or covering or berming building material storage areas, using O Nutrients

good housekeeping practices, using safer alternative products, and training employees and . )

p— : @ Toxic Materials

O 0il & Grease

APPROACH . L . @ Floatable Materials

+  Keep the work site clean and orderly. Remove debris in a timely fashion. Sweep the
T, @ Other Construction

o  Use soil erosion control techniques if bare ground is exposed (See Chapter 5). Waste

«  Buy recycled or less hazardous products to the maximum extent practicable.

«  Conduct painting operations consistent with local air quality and OSHA regulations. © gr;;%g !‘m‘g ok

Properly store paints and solvents. See CA10 (Material Delivery and Storage) in this O Probable Lowpor
chapter. ' Unknown Impact

«  Properly store and dispose waste materials generated from the activity. See the waste
management BMPs (CA20 to CAZ24) in this chapter. implementation

 Recycle residual paints, solvents, lumber, and other materials to the maximum extent Requirements
practicable. : ,

»  Make sure that nearby storm drains are well marked to minimize the chance of O Ccapital Costs
inadvertent disposal of residual paints and other liquids. O 0&M Costs

«  Clean the storm drain system in the immediate construction area after construction is O Maintenance
comiplged: C @ Training

+  Educate employees who are doing the work.

. Inform subcontractors of company policy on these matters and include appropriate Q suttability for
provisions in their contract to make certain proper housekeeping and disposal Slopes >5%
practices are implemented.

« For a quick reference on disposal alternatives for specific wastes, see Table 4.2,

CA40, Employee/Subcontractor Training.
REQUIREMENTS @® High O Low
«  Costs (Capital, O&M)

. These BMPs are generally of low to moderate cost. C A3
»  Maintenance

. Maintenance should be minimal.

LIMITATIONS
o  Safer alternative products may not be available, suitable, or effective in every case.
«  Hazardous waste that cannot be re-used or recycled must be disposed of by 2 licensed Best
hazardous waste hauler. ‘ Managemen
' Practices

Construction Handbook 4-7 March, 1993



ACTIVITY: STRUCTURE CONSTRUCTION AND PAINTING (Continue)

*  Be certain that actions to help storm water quality are consistent with Cal- and Fed-OSHA and air quality regula-
tions.

Construction and painting activities can generate pollutants that can reach storm water if proper care is not taken. The
sources of these contaminants may be solvents, paints, paint and vamish removers, finishing residues, spent thinners,
soap cleaners, kerosene, asphalt and concrete materials, adhesive residues, and old asbestos insulation. For specific
information on some of these wastes see the following BMPs in this chapter:

CA20  Solid Waste,

CA21 Hazardous Waste, and

CA23 Concrete Waste,

More specific information on structure construction practices is listed below.

If the work involves exposing large areas of soil or if old buildings are being torn down and not réplaced in the near
future, employ the appropriate soil erosion and control techniques described in Chapter 5.

S Sanitary Se C ;
Carefully install all plumbing and drainage systems. Cross connections between the sanitary and storm drain systems, as
§ well as any other connections into the drainage system from inside a building, are illegal. Color code or flag pipelines on

the project site 1o prevent such connections, and train construction personnel.

Painting
Local air pollution regulations may, in many areas of the state, specify painting procedures which if properly carried out -
are usually sufficient to protect storm water quality. These regulations may require that painting operations be properly
enclosed or covered to avoid drift. - Use temporary scaffolding to hang drop cloths or draperies to prevent drift. ' Applica-
tion equipment that minimizes overspray also helps. When using sealants on wood, pavement, roofs, etc, quickly clean
up spills. Remove excess liquid with absorbent material or rags.

If painting requires scraping or sand blasting of the existing surface, use a drop cloth to collect most of the chips.
Dispose the residue properly. If the paint contains lead or tributyl tin, it is considered a hazardous waste. Refer to the
waste management BMPs in this chapter for more information. ; :

Mix paint indoors, in a containment area, or in a flat unpaved area not subject to significant erosion. Do so even during
dry weather because cleanup of a spill will never be 100% effective. Dried paint will erode from sloped surfaces and be
washed away by storms. If using water based paints, clean the application equipment in a sink that is connected to the
sanitary sewer of in a containment area where the dried paint can be readily removed. Properly siore leftover paints if
they are to be kept for the next job, or dispose of properly.

"

Roof work

When working on roofs, if small particles have accumulated in the gutter, either sweep out the gutter or wash the gutter
and trap the particles at the outlet of the downspout. A sock or geofabric placed over the outlet may effectively trap the
materials. If the downspout is lined tight, place a temporary plug at the first convenient point in the storm drain and
pump out the water with a vactor truck, and clean the catch basin sump where you placed the plug.

REFERENCES :
Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for Storm Water Pollution

Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program, 1992.
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Objectives

ACTIVITY: MATERIAL DELIVERY AND STORAGE

————

Housekesping Practices

Contain Wa;ga

Minimize Disturbed Areas

Stabilize Disturbed Areas

Protect SIopes/Channals

i l‘ = Control Site Perimeter

ﬂl _‘::—_7:\ I \H—-E—_:'““ \:__"’——_““\ l?‘:ﬂ“\ = Control Internal Erosion

Targeted Pollutants
Sediment

DESCRIPTION ‘

Prevent or reduce the discharge of pollutants © storm water from material delivery and
storage by minimizing the storage of hazardous materials on-Site, storing materials ina
designated area, installing secondary containment, conduciing regular inspections, and
{raining employees and subcontractors.

=
@ Nutrients
S
This best management practice covers only material delivery and storage. For other @ Oil & Grease
@
O

Toxic Materials

information on materials, se€ CAll Material Use), or CA12 (Spill Prevention and Floatable Materials

Control). For information on wastes, see the waste management BMPs in this chaptet. )
_ Other Construction

APPROACH Wiedin
The following materials are commonly stored on construction sites: .
«  Soil @ Likelylo Have

v Significant impact
. Pesticides and herbicides, O Probable Low o

Unknown impact

o  Fertilizers,

o Detergents, .
gen ! Implementation

+  Plaster or other products, _ ' Requirements

. Petroleum products such as fuel, oil, and prease, and

«  Other hazardous chemicals such as acids, lime, glues, paints, solvents, and curing

O Ccapital Costs

compounds. QO 0&M Costs
Storage of these [materials on-site can pose the following risks: O Maintenance
«  Storm waler pollution, @ Training
e Injury to workers Or Visitors,

. Suitability for
«  Groundwater pollution, and : O Sh; ;e,' %%o

.  Soil contamination.

Therefore, the following Steps should be taken 0 minimize your risk:

o Designate areas of the construction site for material delivery and storage.
. Place near the construction entrances, away from waterways

Avoid transport near drainage paths of waterways

. Surround with earth berms (se€ ESC30, Earth Dike.)
. Place in an area which will be paved

« Storage of reactive, ignitable, of flammable liquids must comply with the fire codes of
your area. Contact the local Fire Marshal to review site materials, quantities, and
proposed Storage area to determine specific requirements. See the Flammable and
Combustible Liguid Code, NFPA30.

. For a quick reference on disposal alternatives for specific wastes, see Table 4.2, CA40,
Employee/Subcomractot Training.

. Keep an accuratc, up-to-date inventory of materials delivered and stored on-site.

.  Keep your inventory down.
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ACTIVITY: MATERIAL DELIVERY AND STORAGE (Continue)

«  Minimize hazardous materials on-site storage.

+ Handle hazardous materials as infrequently as possible.

« During the rainy seasom, consider storing materials in a covered arca. Store materials in secondary containments
such as-an earthen dike, horse trough; or even a children's wading pool for non-reactive materials such as detergents,
oil, grease, and paints. Small amounts of material may be secondarily contained in “bus boy” trays or concrete
mixing trays. : '

. Do not store chemicals, drums, or bagged materials directly on the ground. Place these items on a pallet and, when
possible, in secondary containment.

+ If drums must be kept uncovered, store them ata slight angle to reduce ponding of rainwater on the lids and to
reduce corrosion. '

o  Try 1o keep chemicals in their original containers, and keep them well labeled.

o Train employees and subcontractors. ‘

« Employees trained in emergency spill cleanup procedures should be present when dangerous materials or liquid
chemicals are unloaded.

« If significant residual materials remain on the ground after construction is complete, properly remove materials and
any contaminated soil (See CA22). If the area is to be paved, pave as soon as materials are removed o stabilize the
soil.

REQUIREMENTS
|« Cost (Capital, O&M) _
. All of the above are low cOst Measures.
« Maintenance ‘
- Keep the designated storage area clean and well organized.
. Conduct routine weekly inspections and check for external corrosion of material containers.
- Keep an ample supply of spill cleanup materials near the storage arca.

LIMITATIONS :
. Storage sheds often must meet building and fire code requirements.

REFERENCES :
Best Management Practices and Erosion Control Manual for Construction Sites; Flood Control District of Maricopa

County, AZ, September 1992.

Blueprint for a Clean Bay-Const.ruction-Rclatcd [ndustries; Best Management Practices for Storm Water Pollution
Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program, 1992; Santa Clara Valley Nonpoint Source
Pollution Control Program, 1992. ‘

Coastal Nonpoint Pollution Control Program: Program Development and Approval Guidance, Working Group Working
Paper; USEPA, April 1992. ' '

Storm Water Management for Construction Activities; Developing Pollution Prevention Plans and Best Management
Practices, EPA 832-R-92005; USEPA, April 1992.
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ACTIVITY: MATERIAL USE

Graphic; North Central Texas COG, 1993

Objectives

Housekeeping Practices

Contain Waste

Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channels

antrol Gite Perimeler

Conirol Internal Erosion

DESCRIPTION

Prevent or reduce the discharge of pollutants to storm water from material use by using
alternative products, minimizing hazardous material use on-site, and training employees
and subcontractors.

APPROACH

The following materials are commonly used on construction sites:

«  Pesticides and herbicides,

o  Fertilizers,

e  Detergents,

s  Plaster and other products,

«  Petroleum products such as fuel, oil, and grease, and

«  Other hazardous chemicals such as acids, lime, glues, paints, solvents, and curing
compounds.

Use of these materials on-site can pose the following risks:
o  Storm water pollution,

o Injury to workers or visitors,

«  Groundwater pollution, and

«  Soil contamination.

Therefore, the following steps should be taken (o minimize your risk:
o  Use less hazardous, aliernative materials as much as possible.

o  Minimize use of hazardous materials on-site.
o+  Use materials only where and when needed to complete the construction activity.

. Follow manufacturer’s instructions regarding uses, protective equipment, ventilation,

flammability, and mixing of chemicals.
»  Personnel who use pesticides should be trained in their use. The California Depart-

ment of Pesticide Regulation and county agricultural commissioners license pesticide

dealers, certify pesticide applicators, and conduct on-site inspections.
« Do not over-apply fertilizers, herbicides, and pesticides. Prepare only the amount

needed. Follow the recommended usage instructions. Over-application is expensive

and environmentally harmful. Unless on steep slopes, till fertilizers into the soil

rather than hydroseeding. Apply surface dressings in several smaller applications, as

opposed to one large application, to allow time for infiltration and to avoid excess
material being carried off-site by runoff. Do not apply these chemicals just before it
rains.

»  Train employees and subcontractors in proper material use.

00000
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ACTIVITY: MATERIAL USE (Continue)

REQUIREMENTS
«  Costs (Capital, 0&M) .
. All of the above are low cost measures.
o  Maintenance
. Maintenance of this best management practice is minimal.

LIMITATIONS
«  Aliemnative materials may not be available, suitable, or effective in every case.

REFERENCES

Blueprint for a Clean Bay-Construcﬁon-Rslatcd Industries: Best Management Practices for Storm Water Pollution
Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program, 1992;- Santa Clara Valley Nonpoint Source:
Pollution Control Program, 1992. ' ' ,

Coastal Nonpoint Pollution Control Program: Program Development and Approval Guidance, Working Group Working
Paper; USEPA, April 1992. ' ' .

Storm Water Management for Construction Activities; Developing Pollution Prevention Plans and Best Management
Practices, EPA 832-R-92005; USEPA, April 1992.
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SPILL PREVENTION AND CONTROL

o=

MacTiviry:

LIEIGE]
H
(]

Objectives
Housekeeping Practice
Contain Waste

Minimize Disturbed Areas
" Stabilize Disturbed Areas

Protect Slopes/Channels
Conirol Site Perimeter
Controf Internal Eresion

DESCRIPTION -

Prevent or reduce the discharge of pollutants to storm water from leaks and spills by
reducing the chance for spills, stopping the source of spills, containing and cleaning up
spills, properly disposing of spill materials, and training employees.

This best management practice covers only spill prevention and control, However, CALO
(Material Delivery and Storage) and CA11 (Material Use), also contain useful informa-
tion, particularly on spill prevention. For information on wastes, see the waste manage-
ment BMPs in this chapter,

APPROACH
The following steps will help reduce the storm water impacts of leaks and spills:

*  Different materials pollute in different amounts. Make sure that each employee
knows what a "significant spill” is for each material they use, and what is the appro-
priate response for "significant” and "insignificant” spills.

General Measures
*  Hazardous materials and wastes should be stored in covered containers and protected
from vandalism,

*  Place a stockpile of spill cleanup materials where it will be readily accessible.
*  Train employees in spill prevention and cleanup.
¢ Designate responsible individuals.

Cleanup

¢ Clean up leaks and spills immediately.

*  On paved surfaces, clean up spills with as little water as possible. Use a rag for small
spills, a damp mop for general cleanup, and absorbent material for larger spills, If the
spilled material is hazardous, then the used cleanup materials are also hazardous and
must be sent to either a certified laundry (rags) or disposed of as hazardous waste.

*  Never hose down or bury dry material spills. Clean up as much of the material as

. possible and dispose of properly. See the waste management BMPs in this chapter for

specific information.

Reporting

*  Report significant spills to local agencies, such as the Fire Department; they can assist
in cleanup.

*  Federal regulations require that any significant oil spill into a water body or onto an
adjoining shoreline be reported to the National Response Center (NRC) at 800-424-

Tdretod Pollutants

Sediment
Nutrients
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ACTIVITY: . spiLL PREVENTION AND CONTROL (Continue)

Use the following measures related to specific activities:

Mmﬂw i i %

» If maintenance must occur on-site, use a designated area and/or a secondary containment, located away from
drainage courses, to prevent the runon of storm water and the runoff of spills.

»  Regularly inspect on-site vehicles and equipment for leaks, and repair immediately.

e Check incoming vehicles and equipment (including delivery trucks, and employee and subcontractor vehicles) for
leaking oil and fluids. Do not allow leaking vehicles or equipment on-site.

¢ Always use secondary comammem, such as a drain pan or drop cloth, to catch spills or leaks when removing or
changing fluids.

o Place drip pans or “absorbent materials under paving equipment when not in use.

o Use adsorbent materials on small spills rather than hosing down or burying the spill. Remove the adsorbent materi-
als promptly and dispose of properly.

¢  Promptly transfer used fluids to the proper waste or recycl'mg drums. Don’t leave full drip pans or other open
containers lying around.

e Oil filters disposed of in trash cans or dumpsters can leak oil and pollute storm water. Place the oil filter in a funnel
over a waste oil recycling drum to drain excess oil before disposal. Oil filters can also be recycled. Ask your oil
supplier or recycler about recycling oil filters.

e Store cracked batteries in a non-leaking secondary container. Do this with all cracked batteries, even if you think all
the acid has drained out, If you drop a battery, treat it as if it is cracked. Put it into the containment area until you
are sure it is not leaking.

Vehicle and Equi Fueli

e If fueling must occur on-site, use designated areas, located away from drainage courses, to prevent the runon of
storm water and the runoff of spills.

o Discourage “topping-off” of fuel tanks.

= Always use secondary containment, such as a drain pan, when fueling to catch spills/leaks.

REQUIREMENTS
s Costs (Capital, O&M)
- Prevention of leaks and spills is inexpensive. Treatment and/or disposal of contaminated soil or water can be
quite expensive.
«  Maintenance
- Keep ample supplies of spill control and cleanup materials on-site, near storage, unloading, and maintenance
areas.
- - Update your spill prevention and control plan and stock cleanup materials as changes occur in the types of
chemicals on-gite.

LIMITATIONS .
o If necessary, use a private spill cleanup company.

REFERENCES

Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for Storm Water Pollution
Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program, 1992; Santa Clara Valley Nonpoint Source
Pollution Control Program, 1992.

Storm Water Management for Construction Activities, Developing Pollut.ion Prevention Plans and Best Management
Practices, EPA 832-R-92005; USEPA, April 1992.
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ACTIVITY: SOLID WASTE MANAGEMENT

Graphic: North Central Texas COG, 1993

Housekeeping. Practicas
Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopas/Channels

Objectives

Control Site Perimetar

Control Internal Erosion

DESCRIPTION .

Prevent or reduce the discharge of pollutants to storm water from solid or construction
waste by providing designated waste collection areas and containers, arranging for regular
disposal, and training employees and subcontractors.

APPROACH

Solid waste is one of the major pollutants resulting from construction. Construction debris

includes:

¢ Solid waste generated from trees and shrubs removed during land clearing, demolition
of existing structures (rubble), and building construction;

*  Packaging materials including wood, paper and plastic;

*  Scrap or surplus building materials including scrap metals, rubber, plastic, glass
pieces, and masonry products; and

*  Domestic wastes including food containers such as beverage cans, coffee cups, paper

" bags, and plastic wrappers, and cigarettes,

The following steps will help keep a clean site and reduce storm water pollution:

o Select designated waste collection areas on-site.

* Inform trash hauling contractors that you will accept only water-tight dumpsters for
on-site use. Inspect dumpsters for leaks and repair any dumpster that is not watar
tight. ;

*  Locate containers in a covered area and/or in a secondary containment.

*  Provide an adequate number of containers with lids or covers that can be placed over
the container (o keep rain out or to prevent loss of wastes when it’s windy.

*  Plan for additional containers and more frequent pickup during the demolition phase
of construction. ’

*  Collect site trash daily, especially during rainy and windy conditions.

*  Erosion and sediment control devices tend to collect litter. Remove this solid waste
promptly.

¢ Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals
(acids, pesticides, additives, curing compounds) are not disposed of in dumpsters

~ designated for construction debris.

*  Salvage or recycle any useful material, For example, trees and shrubs from land
clearing can be used as a brush barrier (see ESC53), or converted into wood chips,
then used as mulch on graded areas (see ESC11).

* Do not hose out dumpsters on the construction site. Leave dumpster cleaning to trash
hauling contractor.

*  Arrange for regular waste collection before containers overflow.

L X _JONONOX )
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ACTIVITY: soLID WASTE MANAGEMENT (Continue)

* If a container does spill, clean up immediately, _ ‘

s Make sure that construction waste is collected, removed, and-disposéd of only at authorized disposal areas.

*  Train employees and subcontractors in proper solid waste management.

*  For a quick reference on disposal alternatives for specific wastes, see Table 4.2, CA40, Employee/Subcontractor
Training.

REQUIREMENTS
e Costs (Capital, O&M)
- All of the above are low cost measures.
»  Maintenance '
- Collect site trash daily.
- Inspect construction waste area regularly.
- Arrange for regular waste collection,

LIMITATIONS
¢  There are no major limitations to this best management practice.

REFERENCES 7 ‘
Best Management Practices and Erosion Control Manual for Construction Sites; Flood Control District of Maricopa
County, AZ, September 1992,

Processes, Procedures, and Methods to Control Pollution Resulting from all Construction Activity; USEPA, 430/9-73-
007, 1973.

Storm Water Management for Construction Activities, Developing Pollution Prevention Plans and Best Management
Practices, EPA 832-R-92005; USEPA, April 1992.
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ACTIVITY: HazARDOUS WASTE MANAGEMENT

Graphic: North Central Texas COG, 1983

Objectives

Housekeeping Practices
Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channels

Control Site Perimeter

Confrol Internal Erosion

DESCRIPTION
Prevent or reduce the discharge of pollutants to storm water from hazardous waste through
proper material use, waste disposal, and training of employees and subcontractors.

APPROACH

Many of the chemicals used on-site can be hazardous materials which become hazardous
waste upon disposal. These wastes may include:

e  Paints and solvents;

¢ Petroleum pmducts such as oils, fuels, and grease;

e  Herbicides and pesticides;

s Acids for cleaning masonry; and

o Concrete curing compounds.

In addition, sites with existing structures may contain wastes which must be disposed of in |

accordance with Federal, State, and local regulations. These wastes include:

+  Sandblasting grit mixed with lead-, cadmium-, or chromium-based paints;
e Asbestos; and

+  PCBs (particularly in older transformers).

The following steps will help reduce storm water pollution from bazardous wastes:

Material Use

o Use all of the product before disposing of the container.

« Do not removeé the original product label, it contains important safety and disposal
information. - .

« Do not over-apply herbicides and pesticides. Prepare only the amount needed.
Follow the recommended usage instructions. Over-application is expensive and
environmentally harmful. Apply surface dressings in several smaller applications, as
opposed to one large application, to allow time for infiltration and to avoid excess
material being carried off-site by runoff. Do not apply these chemicals just before it
rains. People applying pesticides must be certified in accordance with Federal and
State regulations. '

» Do not clean out brushes or rinse paint containers into the dirt, sireet, gutter, storm

* drain, or stream. "Paint out” brushes as much as possible. Rinse water-based paints

to the sanitary sewet. Filter and re-use thinners and solvents. Dispose of excess oil- .

based paints and sludge as hazardous waste.
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ACTIVITY: HAZARDOUS WASTE MANAGEMENT (Continue)

«  Select designated hazardous waste collection areas on-site. .

o  Hazardous materials and wastes should be stored in covered containers and protected from vandalism.

o  Place hazardous waste containers in secondary containment.

« Do not mix wastes, this can cause chemical reactions, make recycling impossible, and complicate disposal.

s  Recycle any useful material such as used oil or water-based paint.

o  Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals (acids, pesumdcs additives, curing
compounds) are not disposed of in dumpsters designated for construction debris.

»  Arrange for regular waste collection before containers overflow.

o  Make sure that hazardous waste (.. excess oil-based paint and sludges) is colleclcd removed, and disposed of only
at authorized disposal areas.

«  For a quick reference on disposal alternatives for specific wastes, see Table 4.2, CA40, Employee/Subcontractor
Training.

»  Train employees and subcontractors in proper hazardous waste management.
o Warning signs should be placed in areas recently treated with chemicals.
«  Place a stockpile of spill cleanup materials where it will be readily accessible.

«  If a container does spill, clean up immediately.

REQUIREMENTS

s Costs (Capital, O&M)
- All of the above are low cost measures.

»  Maintenance
- Inspect hazardous waste receptacles and area regularly.
- Arrange for regular hazardous waste collection.

LIMITATIONS
o Hazardous waste that cannot be reused or recycled must be dlSpOSﬁd of by a licensed hazardous waste bauler.

REFERENCES
Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for Storm Water Pollution
Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program, 1992.

Processes, Procedures, and Methods to Control Pollution Resulting from all Construction Activity; USEPA, 430/9-73-
007 1973,

Storm Water Management for Construction Activities, Developing Pollution Prevention Plans and Best Management
Practices, EPA 832-R-92005; USEPA, April 1992.
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Ob jebtives

Housekeeping Practicas

Contain Waste

Winimize Disturbed Areas
Stabilize Disturbed Arsa

Protect Slopes/Channiels

Control Site Perimeter

Control Internal Erosion

DESCRIPTION ' Targsted Pollutants
Prevent or reduce the discharge of pollutants to storm water from contaminated soil and @ Sediment

highly acidic or alkaline soils by conducting pre-construction surveys, inspecting excava- O Nutri

tions regularly, and remediating contaminated soil promptly. utrients

@ Toxic Materials
APPROACH . il O oil& Grease
Comanun:fled soils may oceur ?“ your site for several reasons including: O Flostable Materials
¢ Pastsite uses and activities;

QO Other Construction

*  Detected or undetected spills and leaks; and

*  Acid or alkaline solutions from exposed soil or rock formations high in acid or wage
alkaline-forming elements. ©® Likely to Have
Signlificant Impact
Most developers conduct pre-construction environmental assessments as a matter of O Probable Low or
routine. Recent court rulings holding contractors liable for cleanup costs when they Unknown impact
unknowingly move contaminated soil, highlight the need for contractors to confirm that a .
site assessment is completed before earth moving begins. . lrgple:lrpantan:n
equirements
The following steps will help reduce storm water pollution from contaminated soil: O Capital Costs
+  Conduct thorough site planning including pre-construction geologic surveys.
¢ Look for contaminated soil as evidenced by discoloration, odors, differences in soil ® 0&M Costs
properties, abandoned underground tanks or pipes, or buried debris. @ Maintenance
*  Prevent leaks and spills to the maximum extent practicable. Contaminated soil can be @ Training
expensive to treat and/or dispose of properly. However, addressing the problem Q  Ssuitability for

before construction is much less expensive than after the structures are in place. Slopes >5%
*  Test suspected soils at a certified laboratory.

e If the soil is contaminated, work with the local regulatory agencies to develop options
for treatment and/or disposal.

*  For a quick reference on disposal altematives for specific wastes, see Table 4.2,
CA40, Employee/Subcontractor Training. -

REQUIREMENTS -
e Costs (Capital, O&M)
- Prevention of leaks and spills is inexpensive. Treatment and/or disposal of

contaminated soil can be quite expensive.
e Maintenance
- Inspect excavated areas daily for signs of contaminated soil.
- Implement CA12, Spill Prevention and Control, to prevent leaks and spills as
~much as possible.
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ACTIVITY: coNTAMINATED SOIL MANAGEMENT (Continue)

LIMITATIONS
*  Contaminated soils that cannot be treated on-site must be disposed of off-site by a licensed hazardous waste bauler.

*  The presence of contaminated soil may indicate contaminated water as well. See CAl (Dewatering Operations) in
this chapter for more information. : '

REFERENCES
Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for Storm Water Pollution
Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program, 1992,

Processes, Procedures, and Methods to Control Pollution Resulting from all Construction Activity; USEPA, 430/9-73-'
007, 1973. ,

Storm Water Management for Construction Activities, Developing Pollution Prevention Plans and Best Management
Practices, EPA 832-R-92005; USEPA, April 1992, : '
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ACTIVITY: CcONCRETE WASTE MANAGEMENT

=== =

Objectives
Housekeeping Practices
'
Minimize Disturba;;:l Areas
Stabilize Disturbed Areas
Protect Slopes/Channels
Control Site Perimeter

Control Internal Erosion

DESCRIPTION

Prevent or reduce the discharge of pollutants to storm water from concrete waste by
conducting washout off-site, performing on-site washout in a designated area, and training
employees and subcontractors.

APPROACH

The following steps will help reduce storm water pollution from concrete wastes:

*  Store dry and wet materials under cover, away from drainage areas.

°  Avoid mixing excess amounts of fresh concrele or cement on-site.

¢ Perform washout of concrete trucks off site or in designated areas only.

* Do not wash out concrete trucks into storm drains, open ditches, streets, or streams,

¢ Do not allow excess concrete to be dumped on-site, except in designated areas.

»  For on-site washout;

- locate washout area at least 50 feet from storm drains, open ditches, or water
bodies. Do not allow runoff from this area by constructing a temporary pit or
bermed area large enough for liquid and solid waste;

- wash out wastes into the temporary pit where the concrete can set, be broken up,
and then disposed of properly. )

*  When washing concrete to remove fine particles and expose the aggregate, avoid
creating runoff by draining the water to a bermed or level area.

* Do not wash sweepings from exposed aggregate concrete into the street or storm
drain. Collect and return sweepings to aggregate base stock pile, or dispose in the
trash.

*  Train employees and subcontractors in proper concrete waste management.

*  For a quick reference on disposal alternatives for specific wastes, see Table 4.2,
CA40, Employee/Subcontractor Training.

REQUIREMENTS
e Costs (Capital, O&M)
- All of the above are low cost measures.
e Maintenance
- Inspect subcontractors to ensure that concrete wastes are being properly man-
aged.
- Itg using a temporary pit, dispose hardened concrete on a regular basis.

LIMITATIONS
*  Off-site washout of concrete wastes may not always be possible,
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ACTIVITY: coNCRETE WASTE MANAGEMENT (Continue)

REFERENCES - ’, ;
Best Management Practices and Erosion Control Manual for Construction Sites; Flood Control District of Maricopa

County, AZ, July 1992,

Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for Storm Water Pollution

Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program, 1992,

Stonl'm Water Management for Construction Activities, Developing Pollution Prevention Plans and Best Management
Practices, EPA 832-R-92005; USEPA, April 1992,
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ACTIVITY: SANITARY/SEPTIC WASTE MANAGEMENT

Objectives
Housekeeping Practicas
Minimize Disturbéd Areas
Stabilize Disturbed Areas
Protect Slopes/Channels
Control Site Perimeter

Control Internal Erosion

DESCRIPTION

Prevent or reduce the discharge of pollutants to storm water from sanitary/septic waste by
providing convenient, well-maintained facilities, and arranging for regular service and
disposal.

APPROACH

Sanitary Or septic wastes should be treated or disposed of in accordance with State and

local requirements. These requirements may include:

. Locate sanitary facilities ina convenient location.

e  Untreated raw wastewater should never be discharged of buried.

o  Temporary seplic Systems should treat wastes t0 appropriate levels before discharging.

« Ifusing an on-site disposal system (OSDS), such as a septic system, comply with local
health agency requirements.

« Temporary sanitary facilities that discharge to (he sanitary sewer systcmt should be
properly connected to avoid illicit discharges.

.  If discharging to the sanitary SEwer, contact the local wastewater treatment plant for
their requirements. ;

»  Sanitary/septic facilities should be maintained in good working order by a licensed
service.

«  Arrange for regular waste collection by a licensed hauler before facilities overflow.

o  For a quick reference on disposal alternatives for specific wastes, 568 Table 4.2,
CA40, Employee/Subcontractor Training.

REQUIREMENTS

« Costs (Capital, O&M)

. All of the above are low cOst measures.
s  Maintenance

- Inspect facilities regularly.

. Arrange for regular waste collection.

LIMITATIONS
»  There are no major limitations 10 this best management practice.

REFERENCES
Best Management Practices and Erosion Cqmrol Manual for Construction Sites; Flood
Control District of Maricopa County, AZ, September 1992.

Storm Water Management for Construction Activities, Developing Pollution Prevention
Plans and Best Management Practices, EPA 832-R-92005; USEPA, April 1992.
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ACTIVITY: VEHICLE AND EQUIPMENT CLEANING

Graphic: Narth Central Texas COG, 1993

3
N

Objectives
Contain Waste
Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channels

Control Site Perimeter
“Control Internal Erosion

e

DESCRIPTION

Prevent or reduce the discharge of pollutants o storm water from vehicle and equipment
cleaning by using off-site facilities, washing in designated, contained areas only, eliminat-
ing discharges to the storm drain by infiltrating or recycling the wash water, and/or
training employees and subcontractors.

APPROACH

o  Use off-site commercial washing businesses as much as possible. Washing vehicles
and equipment outdoors Or in areas where wash water flows onto paved surfaces of
into drainage pathways can pollute storm water. If you wash a large number of
vehicles or pieces of equipment, consider conducting this work at an off-site commer-
cial business. These businesses are better equipped to bandle and dispose of the wash
waters properly. Performing this work off-site can also be economical by eliminating
the need for a separate washing operation at your site,

«  If washing must occur on-site, use designated, bermed wash areas (0 prevent wash
water contact with storm water, creeks, rivers, and other water bodies. The wash area
can be sloped for wash water collection and subsequent infiltration into the ground.

o Use as little water as possible to avoid having to install erosion and sediment controls
for the wash area. .

«  Use phosphate-free, biodegradable soaps.

o  Educate employees and subcontractors on pollution prevention measures.

» Do not permit steam cleaning on-site. Steam cleaning can generate significant
pollutant concentrations.

»  For a quick reference on disposal alternatives for specific wastes, see Table 42,
CA40, Employee/Subcontractor Training.

REQUIREMENTS
e  Costs (Capital, O&M)
. All of the above are low COSt MEASUIES.
+ Maintenance
. Minimal, some berm repair may be necessary.

LIMITATIONS

the scap degrades.
«  Sending vehicles/equipment off-site should be done in conjunction with ESC24
(Stabilized Construction Entrance).

REFERENCE
Swisher, RD., 1987. Surfactant Biodegradation, Marcel Decker Corporation
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»  Even phosphate-free, biodegradable soaps have been shown to be toxic to fish before -
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ACTIVITY: VEHICLE AND EQUIPMENT FUELING

Objectives
Contain Waste
Minimize Disturbed Areas
Siabilize Disturbed Areas
Protect Slopes/Channels
Control Site Perimeter

Control Internal Erosion

DESCRIPTION

Prevent fuel spills and leaks, and reduce their impacts to storm water by using off-site
facilities, fueling in designated areas only, enclosing or covering stored fuel, implementing
spill controls, and training employees and subcontractors.

APPROACH

o Use off-site fueling stations as much as possible. Fueling vehicles and equipment
outdoors or in areas where fuel may spill/leak onto paved surfaces or into drainage
pathways can pollute storm water. If you fuel a large number of vehicles or pieces of
equipment, consider using an off-site fueling station, These businesses are better
equipped to bandle fuel and spills properly. Performing this work off-site can also be
economical by eliminating the need for a separate fueling area at your site.

o If fueling must occur on-site, Use designated areas, located away from drainage
courses, to prevent the runon of storm water and the runoff of spills.

+  Discourage “topping-off” of fuel tanks.

»  Always use secondary containment, such as a drain pan or drop cloth, when fueling to
catch spills/leaks.

s Place a stockpile of spill cleanup materials where it will be readily accessible.

+  Use adsorbent materials on small spills rather than hosing down or burying the spill.
Remove the adsorbent materials promptly and dispose of properly.

«  Carry out all Federal and State requirements regarding stationary above ground storage
tanks. :

«  Avoid mobile fueling of mobile construction equipment around the site; rather,
transport the equipment to designated fueling areas. With the exception of tracked
equipment such as bulldozers and perhaps forklifts, most vehicles should be able to
travel to a designated area with little lost time. .

»  Train employees and subcontractors in propet fueling and cleanup procedures.

«  For a quick reference on disposal alternatives for specific wastes, see Table 4.2, CA40,
Employee/Subcontractor Training.

REQUIREMENTS
o Costs (Capital, O&M)
. All of the above measures are low cost, except for the capital costs of above
ground tanks that meet all Jocal environmental, zoning, and fire codes.
»  Maintenance
- Keep ample supplies of spill cleanup materials on-site.
- Inspect fueling areas and storage tanks on a regular schedule.

LIMITATIONS
+  Sending vehicles/equipment off-site should be done in conjunction with ESC24
(Stabilized Construction Entrance).

Targeted Pollutants

Sediment
Nutrients
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ACTIVITY: VEHICLE AND EQUIPMENT MAINTENANCE

Graphic: Neith Central Texas COG, 1993

Objectives
Contain Waste
Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channels
Control Site Perimeter

Control Internal Erosion

DESCRIPTION

Prevent or reduce the discharge of pollutants o storm water from vehicle and equipment
maintenance by running a “dry site”. This involves using off-site facilities, performing
work in designated areas only, providing cover for materials stored outside, checking for
leaks and spills, containing and cleaning up spills immediately, and training employees and
subcontractors. ‘

APPROACH #

«  Keep vehicles and equipment clean, don’t allow excessive build-up of oil and grease.

«  Use off-site repair shops as much as possible. Maintaining vehicles and equipment
outdoors or in areas where vehicle or equipment fluids may spill or leak onto the
ground can pollute storm water. If you maintain a large number of vehicles or pieces
of equipment, consider using an off-site repair shop. These businesses are better
equipped to handle vehicle fluids and spills properly. Performing this work off-site
can also be economical by eliminating the need for a separate maintenance area.

»  If maintenance must occur on-site, use designated areas, located away from drainage
courses, to prevent the runon of storm water and the runoff of spills.

s Always use secondary containment, such as a drain pan or drop cloth, to catch spills or
leaks when removing or changing fluids.

«  Place a stockpile of spill cleanup materials where it will be readily accessible.

o  Use adsorbent materials on small spills rather than hosing down or burying the spill.
Remove the adsorbent materials promptly and dispose of properly.

Regularly inspect on-site vehicles and equipment for leaks, and repair immediately.

o+  Check incoming vehicles and equipment (including delivery trucks, and employee and
subcontractor vehicles) for leaking oil and fluids. Do oot allow leaking vehicles or
equipment on-site. _

o+ Segregate and recycle wastes, such as greases, used oil or oil filters, antifreeze,
cleaning solutions, automotive batteries, hydraulic, and transmission fluids.

+  Train employees and subcontractors in proper maintenance and spill cleanup proce-
dures.

« For a quick reference on disposal alternatives for specific wastes, s6& Table 4.2, CA40,
Employee/Subcontractor Training.

REQUIREMENTS

o  Costs (Capital, O&M)
. All of the above are low COst MEASUrES.

»  Maintenance
- Keep ample supplies of spill cleanup materials on-site.
- Inspect maintenance areas on a regular schedule.

'Tatgsted Pollutants
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Other Construction
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ACTIVITY: VEHICLE AND EQUIPMENT MAINTENANCE (Continue)

LIMITATIONS .
« Sending vehicles/equipment off-site should be done in conjunction with ESC24 (Stabilized Construction Entrance).

Outdoor vehicle or equipment maintenance is a potentially significant source of storm water pollution. Activites that
can contaminate storm water include engine repair and service, particularly changing or replacement of fluids, and
outdoor equipment StOrage and parking (dripping engines). For further information on vehicle or equipment servicing,
see CA30, Vehicle and Equipment Cleaning, and CA3l, Vehicle and Equipment Fueling.

Listed below is further information if you must perform vehicle or equipment maintenance on-site.

Waste Reduction

Parts are often cleaned using solvents such as trichloroethylene, 1,1,1-trichloroethane, or methylene chloride. Many of
these parts cleaners are harmful and must be disposed of as 2 hazardous waste. Reducing the number of solvents makes
recycling easier and reduces hazardous waste management Cosis. Ofien, one solvent can perform 2 job as well as two
different solvents. Also, if possible, eliminate or reduce the amount of hazardous materials and waste by substituting
non-hazardous or less hazardous materials. For example, replace chlorinated organic solvents (1,1,1-trichloroethane,
methylene chloride, etc.) with non-chlorinated solvents. Non-chlorinated solvents like kerosene or mineral spirits are
less toxic and less expensive to dispose of properly. Check list of active ingredients to 66 whether it contains chlori-
nated solvents. The wchlor” term indicates that (he solvent is chlorinated. Also, try substituting a wire brush for solvents

to clean parts.

a
Separating wastes allows for easier recycling and may reduce disposal costs. Keep hazardous and non-hazardous wastes
separate, do not mix used oil and solvents, and keep chlorinated solvents (like 1,1,1-trichloroethane) separate from nomn-
chlorinated solvents (like kerosene and mineral spirits). Promptly transfer used fluids to the proper waste of recycling
drums. Don’tleave full drip pans or other open containers lying around.

Ol filters disposed of in trash cans or dumpsters can leak oil and contaminate Storm water. Place the oil filter in a funnel
over a waste oil recycling drum to drain excess oil before disposal. Oil filters can also be recycled. Ask your oil
supplier or recycler about recycling oil filters. '

Do not dispose of extra paints and coatings by dumping liquid onto the ground or throwing it into dumpsiers. Allow
coatings to dry or harden before disposal into covered dumpsters.

Store cracked batteries in a non-leaking secondary container. Do this with all cracked batteries, even if you think all the
acid has drained out. If you drop a battery, treat it as if it is cracked. Putitinto the containment area until you are sure it
is not leaking.

Do not bury used tires.
REFERENCES

Best Management Practices and Erosion Control Manual for Construction Sites; Flood Control District of Maricopa
County, AZ, September 1992.

Blueprint for a Clean Bay-Consuuction-Relatcd Industries: Best Management Practices for Storm Water Pollution
Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program, 1992, .

Coastal Nonpoint Pollution Control Program: Program Development and Approval Guidance, Working
Group Working Paper USEPA, April 1992. ' CA32

e

Best
blan agsmen
Praciicee

TR
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ACTIVITY: EMPLOYEE/SUBCONTRACTOR TRAINING

Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channels

Objectives

Control Site Perimater

Control Intemnal Erosion

DESCRIPTION

Employee/subcontractor wraining, like maintenance or a piece of equipment s ot so much a best management practice as |i

it is a method by which 10 implement BMPs. This fact sheet highlights the importance of wraining and of integraing the
elements of employee/subcontractor training from the individual source controls into a comprehensive training program

as partof @ company’s Storm Water Pollution Prevention Plan (SWPPP).

The specific employee/subcontractor training aspects of each of the source controls are highligh

ted in the individual fact

sheets. The focus of this fact sheet is more general, and includes the overall objectives and approach for assuring
employee/subconactor training in Storm water pollution prevention. Accordingly, the organization of this fact sheet

differs somewhat from the other fact sheets in this chapter.

OBJECTIVES
Employee/subcontractor training should be based on four objectives:

|+ Promote aclear identification and undcrs_tanding of the problem, including activities with the potential 1O pollute

storm water;
«  Tdentify solutions (BMPs);
« Promote employee/subconuactor ownership of the problems and the solutons; and
» Integrate employee/subcontractor feedback into training and BMP implementation.

APPROACH

o Integrate raining regarding storm water quality management with existing training programs that may be required for
your business by other regulatons such as: the Hiness and Injury Prevention Program (TIPP) (SB 198) (California
Code of Regulations Title 8, Section 3203), the Hazardous Waste Operations and Emergency Response

(HAZWOPER) standard (29 CFR 19 10.120), the Spill Prevention Control and Countermeasure (SPCC) Plan (40
CER 112), and the Hazardous Materials Management Plan (Business Plan) (California Health and Safety Code,

Section 6.95). :

. . Businesses, particularly smaller ones that may not be regulated by Federal, State, or local regulations, may usé the
information in this Handbook to develop a training program to reduce their potential to poliute storm walter.

. Use the quick reference on disposal alternatives (Table 4.2) 10 train employee/subcontracto
methods for disposal. '

rs in proper and consistent
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ACTIVITY: EMPLOYEE/SUBCONTRACTOR TRAINING (Continue)

Consider posting the quick reference table around the job site of in the on-site office trailer to reinforce training.
Train employee/subcontractors in standard operating procedures and spill cleanup techniques described in the fact
sheets. Employee/subcontractors trained in'spill containment and cleanup should be present during the loading/
unloading and handling of materials. _

Personnel who use pesticides should be trained in their use. The California Department of Pesticide Regulation and
county agricultural commissioners license pesticide dealers, certify pesticide applicators, and conduct on-site

. inspections.

Proper education of off-site contractors is often overlooked. The conscientious efforts of well trained employee/
subcontractors can be lost by unknowing off-site coniractors, SO make sure they are well informed about what they

are expected to do on-site.

Construction Handbook 4-29 March, 1993
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APPENDIX D - HYDROLOGY DESIGN STANDARDS, LAKE COUNTY







HYDROLOGY DESIGN STANDARDS

| AKE COUNTY

ounty Department of Public Works
\Water Resources Division
255 N. Forbes Street
Lakeport, CA 95453
(707)263-2341

Lake C

Adopted , , 1988

pRAcs,
4

/f}? [ 77



e

o

g

W

i




These Standards provide design criteria and the methodology used to estimate peak flows for drainages
within Lake County.

These Standards are based on information provided by the National Weather Service, the USDA Natural
Resources Conservation Service, the California Department of Water Resources, and the California
Department of Transportation.

It is the intent that these Standards be utilized for estimating flows in minor waterways (less than one
square mile) with time of concentrations of less than two hours. For larger drainage areas, we
recommend the use of more detailed calculations and/or models, such as TR20, TR-55, HEC-1 and HEC-
HMS.

WATERWAY DESIGN CRITERIA

A "waterway" is defined as being @ natural or artificial channel or depression in the surface of the earth or
an underground conduit system which provides a course for water flowing as a consequence of storm
water runoff.

For the purposes of design criteria contained herein, waterways are divided into three classifications:

1. Major Watervays: having a tributary drainage area of four square miles or more; shall require a
design frequency of re-occurrence of one in 100 years. This frequency would only apply to design in
urban and suburban areas and not, for instance, agricultural channel design.

2. Secondary Waterways: having a tributary drainage area of batween one and four square miles; shalt
require a design frequency of re-occurrence of once in 25 years.

3 Minor Waterways: having a tributary drainage area less than one square mile; shall require a design

frequency of re-occurrence of once in 10 years.

Commercial sites, industrial sites, residential subdivisions, and manufactured home parks or subdivisions
shall be designed to carry the 10-year storm in the storm drain system, and the 100-year storm within the
confines of the streets. Secondary and majer waterways passing through the site shall be designed to
their respective design flows. All new building pads should be designed such that they are not inundated
by a 100-year flood avent from local drainage facilities. Flooding from regional sources will be considered
on a case-by-case basis.

Best Management Practices (BMPs), such as filter strips and sedimentation basins, are usually designed
for the 2-year event. BMP's designed for the 2-year event will properly treat over 90% of the flow during
its life. Design criteria, such as included in the California Storm Water Best Management Practice
Handbooks should be used.

Open channels should be designed with a minimum of six inches of freeboard at the design flow. Closed
conduit systems should be designed with no surcharging at the design flow. Culvert inlets may be
surcharged to efficiently use the culvert. To reduce routine maintenance, facilities should be designed
with a self-cleansing velocity of 3 feet per second. Erosive velocities in unlined channels and culvert
outlets should be minimized, or erosion resistant lining provided.

ROADWAY DESIGN CRITERIA

Roadway drainage design is 2 matter of preperly balancing technical principles and data with the
environment giving due consideration to other factors such as safety and economics. Drainage features
to remove runoff from the roadway and to convey surface and stream waters originating upstream of the
roadway to the downstream side should be designed to accomplish these functions without causing

objectionable backwater, axcessive velacities or unduly affecting traffic safety. Chapters 800 to 890 of



the CALTRANS Highway Design Manual should be used for drainage design of public roadways within
Lake County. The following minimum design standards apply to Lake County:

Bridges/Major Culverts: Design in conformance with Chapter 820. For Major Waterways and streams

that are included in the Flood Insurance Study (F1S), a 100-year flood should be used for desig"n

purposes. Bridges over streams included in the FIS may not increase the base flood elevation
more than one foot. Ifa floodway is present, the bridge may not encroach on the floodway or
must be designed with no increase the base flood elevation.

Arterial and Collector Roadways: Cross culverts should be designed for a 25-year flood event with
headwater six inches below the edge of the traveled way. A 100-year event should be used if the
drainage is defined as a Major Waterway. ;

Drainage along the roadway, i.e. gutter ﬂow', shofﬂd be designed for a 25-year event with flaw
contained within the shoulder or parking lane. Roadside ditches should be designed for a 25-
year flood event with six inches of freeboard. The 100-year event should be contained within the
roadway.

Local Roadways: Cross culverts must be designed for a 10-year flood event with headwater six inches
below the edge of the traveled way. Secondary and Major Waterways should be designed for the
corresponding recurrence interval. : '

Drainage along the roadway, i.e. gutter flow, should be designed for a 10-year event with flow
contained within the shoulder or parking lane. Roadside ditches should be designed for a 10-
year flood event with six inches of freeboard. The 100-year event should be contained within the
roadway. '

In the event of sheet flooding occurring in the area of a bridge or culvert, exceptions to the above
standards will be considered on a case-by-case basis.

HYDROLOGIC DESIGN

Estimation of flood flows from minor waterways and for drainage areas that have signiﬁcant‘areas of
urban development should be through use of the Rational Formula. Secondary and major waterways
should have the flood flows estimated from detailed calculations and/or models. Design shall be based

on the assumption that &il upstream areas are fully developed, consistent with zoning at the time of
project approval.

Rational Formula

Design discharge for minor waterways and urban areas shall be determined by use of the rational
formula: .
Q=ClAK
Where!
. Q = design discharge in cubic feet per second. cfs
C = runoff coefficient based on full development
| = rainfall intensity in inches per hour
A = drainage area in acres
K = coefficient of intensity



Runoff Coefficient:

The runoff coefficient for undeveloped areas is selected from Table 1. For developed areas, the
runoff coefficient is calculated based on the runoff coefficient from Table 1 and the percentage of
area that is covered by impermeable surfaces. Table 2 provides some typical ranges for the area
covered by impermeable surfaces for different levels of development. Table 3 provides some
typical runoff coefficients for different types of development. The runoff coefficient is calculated
as follows: '

Ct = (Ap/AD(Cp) + (AV/AL(CV)

Where:
Ap = area covered by impermeable surfaces, such as paving and buildings
Av = area planted or vegetated
At = total area
Cp = coefficient of runoff of paved area, usually 0.95
Cv = coefficient of runoff for planted or vegetated areas, from Table 1
. Ct = coefficient adjusted for vegetated area ‘

Rainfall Intensity:

Rainfall Duration-Intensity Curves are included in Figure 1. Proper determination of the time of
concentration has the greatest effect on the rainfall intensity. The time of concentration is the
time required for water from the most remote point of the drainage area to travel to the point of
interest. Because the flow velocity is dependent on the characteristics of the flow route, the route
should be divided into segments where the route characteristics change (i.e. roughness, slope,
wetted perimeter, channel slope, etc.) and the individual times added together to get the time of
cancentration. Figure 2 provides a relationship of slope, cover type and overland flow velocity.
The flow velocities for natural channels can be estimated using Manning’s equaticn. Because the
depth of flow increases with higher intensity rainfall, the time of concentration will decrease as the
storm intensity increases. Add 10 minutes to the calculated time of travel to abtain the time of
concentration for the design rainfall intensity.

K The "K" factor is determined by obtaining the mean annual precipitation for the drainage basin
from Figure 3, and dividing it by 35.
General:

The Rational Method is basad on the following assumptions:

1. All areas of the drainage basin contribute to the peak flow.

2. Rainfall falls at a uniform rate over the entire drainage basin.

3 The runoff coefficient is the same for storms of various frequencies.

4. The runoff coefficient is the same for all storms in a given watershed.

8. The frequency of peak discharge is the same as that of the rainfall intensity for the given

time of concentration.

B. The base flow is negligible compared to the flood flow.



Because of these assumptions, Use of the Rational Formula should be limited to small, simple
watersheds. Diverse watersheds should be divided into homogenous subareas and the resultant
flows accumulated based on the entire watershed's time of concentration. If a large amount of
storage exists within the basin, development of a hydrograph and flood routing may be required.

Table 1: Runoff Coefficients Eor Undeveloped Areas
| Watershed Types -

Low
0.08-0.14
Relatively flat land,
with average slopes of
0to 5%
0.04-0.06
High, deep sand or
other soil that takes up
water readily, very light
well drained soils

: 0.28-0.35
Steep Rugged
terrain with average
slopes above 30%
0.12-0.16
No effective soil
cover, either rock or
thin soil mantle of
negligible infiltration
capacity

0.20-0.28
Hilly, with average
slopes of 10 to 30%

0.14-0.20
Rolling with average
slopes of 5 to 10%

0.08-0.12
Slow to take up water,
clay or shallow loam
soils of low soil
infiltration capacity,
imperfectly or poorly
drained
0.08-0.12
Poor to fair; clean
cultivation crops, of
poor natural cover,
less than 20% of
drainage area over
good cover

Soil infiltration 0.06-0.08
Normal, well drained
light or medium
textured soils, sandy
loams, silt and silt

loams

0.12-0.16
No effective plant
cover, bare or very
sparse cover

Vegetal Cover 0.06-0.08
Fair to good; about
50% of area in good
grassland or
woodland, not more
than 50% of area in

cultivated crops

0.04-0.06

Good to excellent;
about 90% of drainage
area in good
grassland, woodland
or equivalent cover

|
Surface Storage | 0.10-0.12 0.08-0.10 0.06-0.08 0.04-0.06

Negligible surface Low; well defined Normal; considerable High; surface storage
storage, system of small surface depression high; drainage system

| depressions few and | drainageways; no storage; lakes and not sharply defined;
shallow; ponds or marshes pond marshes large floodplain

‘. drainageways steep ’ storage or large
and small, no number of ponds and

\ marshes . marshes

Solution: Relief 0.14
Soil Infiltration  0.08
Vegetal Cover 0.04
Surface Storage 0.06

Cc= 032

Given: An undeveloped watersned consisting of 1) rolling terrain
with average slopes of 5%, 2) clay type soils, 3) good
grassland area, and 4) normial surface depressions

Find: The runoff coefficient, C, for the above watershed

Table 2: Typical Ranges of impermeable Area
Development Type
Suburban Residential (SR)
Single-Family Residential (R1)
Two-Family Residential {(R2)
Multi-Family Residential (R3)
Commercial 100

|
i

\
|




Table 3: Typical Runoff Coefficients for Developed Areas

Type of Drainage Area Runoff Type of Drainage Area Runoff
Coefficient Coefficient
Business: ' Residential
Downtown Areas 0.70-0.95 Single Family Areas - 0.30-0.50
Neighborhood Areas 0.50-0.70 Multi-units, detached 0.40-0.60
Industrial Multi-units, attached 0.60-0.75
Light industrial areas 0.50-0.80 Suburban ~ | 0.25-0.40
Heavy industrial areas 0.60-0.90 Apartment dwelling areas 0.50-0.70
Parks, cemeteries 0.10-0.25 Playgrounds 0.20-0.40

Example:

Calculate the design flow for a subdivision in Kelseyville which has flow from 35 acres of

adjacent, rolling,

pasture land (zoned AG) and 15 acres of subdivision (zoned R1). The average

slope of the agricultural land is 8 percent. The average slope within the subdivision is 3 percent.
The soil is a normal Lake County loam.

Example Drainage Area

Calculate I

The drainage area is less than 1 square mile, therefore, design for the 10-year
event
Tc =10 minutes + Overland Flow time + Channel Flow time
Overland Flow: Pasture; 500 feet, slope of 10%, good grass cover
From Figure 2, the flow velocity is 0.8 feet per second
Tof = (500/0.8)/60 = 10.4 minutes
Channel Flow: Pasture: 1200 feet of natural channel at 1.5%
Use Manning's equation to estimate velocity
V = (1.49/0.035)(0.5)* x (0.015)"2
V=323 fps
Tc = (1200/3.3)/60 = 6.1 minutes




Subdivision: 800 feet of culvert at 1.25 %
V = (1.49/0.013)(0.5)*° x (.0125)'
V =8 fps :
© Tec=(800/8)/60 = 1.7 minutes
Design Time of Concentration :
Tc=10+10.4 + 6.1 + 1.7 = 28.2 minutes, Use 30 minutes
Using Figure 1 for the 10-year event, the rainfall intensity is 0.96 inches/hour

Determine K
Using Figure 3, the average annual precipitation for Kelseyville is 26 inches/year
K=26/35=0.74

Q =(0.47)(0.96)(50)(0.74) = 16.7 cfs

Design Drainage Facilities for 17 cfs
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Figure 2. Qverland Flow Velocities

From: USDA Soil Conservation Service, National Engineering Handpook, Section 4. Hydrology, March 1985, p. 15-8
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