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CHAPTER 1 - SUMMARY 

I. 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: 

An assessment 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. 

II. METHODOLOGY 

This Stom1 Water Master Plan began with the development of a watershed tributary to the Hidden 

Valley Lake Subdivision and the design storm. 

The tributary watershed a~d 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 I 0.5 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 Desig11 Sta11dards, Lake Cou11ty. These 

standards allow for use of a I 0-year stonn for watersheds Jess 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 

development of the design criteria. 

Hydrologic modeling was performed using Haested Methods HEC-11 and Pond Pack. Hydraulic 

modeling of major channels was performed us ing 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 Hacstcd's Graphical HEC-1, Version 1.0 

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



III. 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 I), has inadequate capacity to carry the IO-year 

design storm. The upstream portion of Watershed I 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). 

IV. 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 must 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 Creek 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-fee approach appears to be best suited for Hidden Valley Lake. 
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CHAPTER 2 - INTRODUCTION 

I. 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 Stonehouse Mutual Water Company (Stonehouse Mutual). Responsibility for a small 

stomnvater 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 fonn 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 

type of special district may provide water, sewer, stonnwater, recreation, police, fire and 

transportation services. The original fomrntion 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 Muh1al. 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 stonnwater 

pump station originally dedicated to Stonehouse Mutual. 
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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 nm-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 nmoff that can be expected to occur. 

Evaluating the capacities of the existing storrnwater 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 

Stom1\vater 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 Storrnwater Master 

Plan under contract to the District. 

C. SCOPE OF WORK 

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

• Data Co/lectio11. 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 prope1ty owners, District 

personnel, and Lake County staff. 
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• 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 . 

Technical Recommendatio11s a11d 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. 

Filla11ci11g 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. 

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. 

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: 

Mr. Iver Skavdal, Principal-in-Charge 

• Mr. Jim Winter, Project Manager 

Mr. Rick Jorgensen, Project Engineer 

• 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 sto1mwater 

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 upsh·cam watersheds is beyond the scope of 

this Master Plan. 
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III. GEOGRAPIDCAL 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 loarns·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 nmoffs. 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 XI -

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. 

VI. LANDUSE 

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 

infrastrncture 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, 5-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 illush·ates 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 

de~eloped. 

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 (CivfP) 

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 I) 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-l 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 (sq. mi.) 

Watershed 
0.895 

5% to 
Band D Residential Putah Creek 

1 30% 

Watershed 
1.297 

5% to 
Band D Residential Coyote Creek 

2 30% 

Watershed 
3.675 15% Band C 

Rural Gallagher 
3 Residential/Agricultural Creek 

Watershed 
1.117 15% Band C Residential/Agricultural Coyote Creek 4 

Watershed 
1.940 >30% 

B, C - 0 along 
Agricultural Coyote Creek 5 Hwy29 

Watershed 
1.624 >30% Predominantly D 

Agricultural Preserve -
Coyote Creek 6 Scenic Resource 
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